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FEBRBE 12 BT 5 Hlin HEE)IRE O 38 BEH A AR
APMVASR—H =R 7TaT 4 —I~N5 2 558

o MWeET B OH OAKTT R K OF Mok ¥ OEfAERT

(EE] AWz, @6 oE SN HEMEEE & A0 78 7 4 —VIZ5- 2 R E5 5
PICT BT EERHME LT, FFRRBAFA 104 (BESH, LML) 20RI2305DHER
HUEB IS, BBE OUF A O5 % % TS 2 PEICERR & 35248 % TR L 70 Vo FRSEBR 2 e ik 1 38
MO MRS 2 221 CEMi L7z 2 ORR, ABAMRIGEITRE CTd 2 CIHZ B XTI ER & ok IR%E
BROMICE R RZZIBOON LN o72—H7T, MERT I 7 — UiEMHEIIHIEERICBWTER
GMAR L (p<005), FMER I VT — VIR BERICB W CHE R 2R L7
(p<0.05) 0 5570 7 4 = VOMIEIL X B957 LIRELO AT T 4 7 %2 EAGE AN EERIZ BT
DOARFELRWBEER Lz (p<005)o AWFZEIC LY, B IZHREZ TS 5 2 & ALEBH O &
HT 4 T REEE RS EDNEDD L EDRBE SN,

[¥F—7—F] &4 O40%8), A LA, POMS, MEEEE

I. #8

BROHARME BT 2 EEMEO—>2 & L CEENZESAN Ll DTSN L, FH234E
12 B IS B DS L7z E R - SRS ROMEICL 5 L, A (20D 1) T
BEEEOD L EOE AT HMS5.0%, 1E292% TH V), FR124E 12 LT E BT 0540
WD L ER RO ORE SN [EFBHA2L] TED SN TWAHEM39% L, ik
35%LEE V) HIEZERTE TV AW EXHLIE R o7z, 72, FR23EI0H 14T
SN [EREHAR2L] ORMIRE DR T, GRS - @B 5B ORI OV TE [ E#AIE
By e LS T NOEIGIEHM L 727%, EHEEEOHGIED S ko lz, EEOEE
LI L T A 0RO 2 BN 2 BB VW TnwirnwEEZ 5N b | LEES
NTHBY, HEEFGICBUTBEHOBD S 5T A2, SERIEEE ORI <0 4055 E %%
FEDEIRKRT & %5 Z EDBRAESNTW A,

MRS I BV CITEN R RO BGmIE A TH A Z L 2 M LTB Y, T & /N E
HERE N ATE T FOMRm 2 IS H L, FICRER T HROEEHKE I I ALY O [7F1-] % 5%
BY2LENSHDLEmLETVD, SO &E, TSI BN TH BITEIO RN R D3
AR AT EIR L CB Y, BEATOERIZBW T, FTERERCITEI 20 Tt &
ZIOH L THEEE RO ERREOUE DA SNLHHANL CREIN T, 7
NIk —F T OBFERBNATEH SN FZOBREEZ AT L DT 251, 5%
Tod =X I CHBT A REREL | SEDELARE LT A —X VTR L
WZORMDELTWE, FIREERIGHENLEOBEZZESIMNI L2205, FL v -
SEH VWL E Vo ZKERIC L) B T 2SR L S, EBEORRES DAL T Ok L TIT O

* B R B 2 B EHE A K — T A
W8 PSS S T N LT
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CLTHREERL-ZME THEEEIED LI EEHLNPIIL TS, F/2, HF
ENEYaFr s ruy 2 ¥y ARLEL, EEIk G ERICEEE RIZLTWIE
RIS EEBARKRTHL I LAMEL TR, EEEEOLKICE T 58D 13
BIEZEFRETLRTICLNBILEIND T EDIRBRENT WS, L EE2FHRT 5 ERIZLM
ANDOVERERHENFIZ L ) B BhY, L ORHEICI) AND 2 ENTE, LEICEESTLI LN
Ol TnbAL00—28 LTEENPBITONL,

i AR EE R OTEERUIA L AP S OREZEEST L 2 L2 TS DS L
TW5B LI, FTEPFEMIERETIRRL A L AEZBMT A2EE D 72567 2 L3S BEED
FTEHTEICMENTWDE Y, T HEOF—T 4 THEOREIZOIFT L, FITR—%
TNA =T 44T —Y =/ - B - RIS EA TV S, il TIEEY) - @7 O
RLHBPICEEEECAD L, EEHES ML — = U VR ERORNCF AT 260 &
BB, HEIBEA ZBETHH SR TORHAICBNT, EEBEZERTAHTF L LTOH
BEORNRIZOVTOWNRIIEFTENDLDTH L EEZHND,

RIFgEIE, HEsHEE)RE O S AEBENS KT 90N - AR R 25 L, FA0EEY
TEIT % Z L ANEBI BT A RHET 2R T2 2 W F20HE3T4 2 LA HNE L7z,

I. &
A WERE

RENAEFET 2 EBEE YA L2 WFA10% (BHESH, LHSH) 5L Lz, #EED
SRR, SFIEERL.75% (18-245%), B E165.8cm (156-174cm), AFH57.4kg (46.5-72.0kg)
Tholo ETOWEE IR L TCAIMEOEE, HIEHE B L L2 OWTIIEB LU
FICTTHHICHBL, BENLRBMOFEE LY FEIZ L DS, 2B, KRG IbEE RS RFE
BesE e bR B S ORB S CTEM L 720 FRNCT ¥ 7 — MHEZEM L, TP
HEEE BERUHT, AL ICHHEREOY Y VIOV THESES &L B2, EBMH
B LB Y v v VRO W TG X872,

B. X0~

FEBRT 10 b3V EFig. UIR L7ze REFZEIEi REB A 5RIE 2 2T 5720, Tidhis
LCA =7y NEBREZLR, REE2MOES 70 b 2V %2 % L, EEE O LB TRE,
OFRIRIEDZAL % 57 L 720 RFEERIIF — VT 7 M EBRIZ X o THE L 22RO D70%
FEPE & 7 BB BRI & FH >, 3045 0 B HLEE) 21T o 720 Bl H I & LS 2 L
FER, FUE 2 PRI 3 EB) % 4T O A PR FEER & NEAS A CI R LA O kg % 2 CARI2A 1T -
oo ZOL EWEIT 5 EHE, WREORGHELT SO WEEH H RN 72, EEYFT
DA%, FARREENRIE, W7 X T — BUETEE, WEE OOV T - OVIREE, EOMIE, H
AFEMProfile of Mood States (POMS) ®Brief Form (H#ihi) "DFE A % 1T 720 EEhH355)
HFE T O & BACMREEEY 4, BB 155 12 MUE & 0SB R E (Rate of Perceived
Exertion: RPE)® “%, 2943 ICfEERPE & Gk L 720 SEBIE THRICIMUE, MR 7 I 7 — 6%
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Fig.1 Exercise protocol.

C. BlFEIEH
1) BA G BRI

LAEE (RS800CX, Polar, Tampere, Finland) 2 X U Ze&E, 3EB)BHAA0-55, 5-10%5, 10-15
4, 15-2047, 20-25%7, 25-30%3 D454 (2 EE, 54, 1043, 1545, 2047, 2543, 3047 &
T ARSI NDAT— 28—V F v a sy ¥ a—FIZEEXL, Y 7 8 =7 (Polar
ProTrainer 5, Polar, Tampere, Finland) % F\W TR ESR S % 1572 ZoEEE & mE 77— 4
2BV, 0.04Hz~0.15HzI8 = & 1 £ 5 (Low Frequency: LF), 0.15Hz~0.4Hzlsk % & J& ik
¥udisr (High Frequency: HF), HF & LFO 4 LF/HF, £EEHO A5 % T 4V F — (Total
Power: TP) & L, TPZ#AEMN % AAARRIGEI O, HF %2 BIZIEMEE 0181, LF/HF %
RIEAFREE ORI L L CHRA L 72,

2) LB ET R E (RPE)
6722520F TOISERED 5 70 5 A — )VIZ X o TEBIA e EBThE » HE L35 RV 7 A —
VAL, SEEELE155 2 £ 295 D22 BT, WEERE o EEIFSER)REE 2 208k L 72,

3)MEHEA ML AT — T —

TEERT & EBROGER2ME, A LAY —A—k LTHERT 3 T — BIHMEE & i L+
V= VIREE R E L7,

Wy 7 3 9 — PigHEIEER 7 I 9 —¥E =% — (=71, Osaka, Japan) L EHHOF v 7%
AWVTHIE L7z, BEHROT I 7 —¥05F v 7ORBRICEENSa -2- 700 -4~ =}
U7 x=)V—44527 NET =V M A K (Gal-G2-CNP) MK fEL T157z, 2—~2 1
0—4-=ta7x/—)(CNP)IZ& 5RO I RELILEE=F —RIETHEL, 7
3T —UIEHEICRAE SN BE R SR L7z

WEIE 2V 5 — VSRR IZAE (T A 7 — Vb, Tokyo, Japan) & LillsE % Rit L 72, WEEE
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HEBT )Xy M2 HCCEER 25 MBL, gaVvFy—)b - % NTFBJ(F 47—,
Tokyo, Japan) 12 & > CRIAFEAM T % £l L CEEfL SN HEZRA L 72,

4) 5T a7 4 — Vi

TEEYET & EENEOAF20E], HARGERPOMSEAEI (4T %5, Tokyo, Japan) "% flvC4&4r
Ta 74— ViR R FEE L 72 HARGERRPOMSHEE IR IX30TH H 20 6 %55 &I & EEIR I e
THMETH ), BRI (T-A), #1902 -%biAik (D), By -z (A-H), H&(V),
5 (F), il (C) D62 DEITRED O FH M 2 K IREZ RS 2 2 L AT & b, JHHEIIL65
HH2 S 7% 5 HARGERPOMS & R0 R 2L, »oHHI D% g o@D w7z
9, EBRIFIZEICB T 2FMICL#E L CTB Y, RUFZECTIER T2 EE(L L - THE ST L7,

5) UdE & IE

LR ) ONE B . O BUIRS800CK & AV CHREIREATIZIHIE L 72 b D 2 5ldk L 72,

MEEE (7 2y FEFIER, A X7 >, Aichi, Japan) % Hv>, Rk, EB)FIR155 1%,
B TEZROAFENI BT &2 #5E, fidkl 720

D. BEEEE

HEZH T ) I X — ¥ — (StrengthErgo.240, =%®\ET > =71 > 7, Tokyo, Japan) %
W, R EEE) A T B R EEE) % 3055 AT o 720 ROV IMERELIZ60 [l /45 & g L LT, FEEL
ERTILEFRIICE y FE2E 2 CTF Y ROHZETH LR, (flRERTCIRY v 575
WCAEDLETHE LI IR,

E. #hEthnze

BB T P + B R TR L, EBINESEE IOV CIHE TR Lz, £5L0I10B
VT B BB O, ME, A, EEINESRE & EBRIHROEEA N LAY — 5 —
DOEALIZ DOV ClEFriedmantiE & Fv, HEENRO O N6 13Scheffed £ H ILE 21T 9
T ek L7, HEHUERR & RFIFEERIC BT 5 POMSOTH S D22\ Tld Wilcoxon D -5 IE
PEFIRESE & I CHBE 21T 5 720 BT ITICIE T 27 2 )V#EEF2008 for Windows (14315 #k
H— U A, Tokyo, Japan) = fliffl L, A EEOKEIZIZGEHRE% % HH L 72,

m. ##3

A EHEERCEADZ 74— MRE

FEERRIZAT 727 v — FRAETIE, 10BFIBAIT TR BRI TR ZTE CHEN D 5 &
B, 1%V ERIZE L7z, BI04 ICB VT, BRHE IZIZIZHH (64%5%014%), #3~5
] (2443012 ), H1~2n (14 250%) ONEICE <, BRI R — & 7IOVER (6405 H%),
IV A YR — AR U AT RN QANHE), 4 — T 1 A HE QA RDEE) DIEIC
Shrotz. HHREHOGH L@ BAAEE), KEE 2%2050%), fMigd - Esd - iz
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o EBRF (ZNENIEDNEE) ONEICE ol T2, W& REEDOTY v v & LTJ-POP
(T&DHE), a7 (6%HNE), 792y 7 GanhE), ¥x X AENNRE) 7% E250F
Sz EERMAME L2 FERICOWTIR]-POPA R D £ L &4y, 138 AEDHL N
M DB 4 4 IR U L7z & il L 7zo

B. /[DMAEME

I SEBR & ot FRSEBR O BB BIAATE %, EBIBIAA5 5, 104, 154, 204%, 2547, 3043 D41
BT & EHER 2% Table 1W27R L7z SEEIBAIAIE 2 7° 53043 14 £ T O &M B ML 2
IV EBEIIEWETH - 72 (p<001)

IS Bk & o FRS2 8502 35 0F 2 WU B e, Bk e ) 1fn = @%i’ﬂﬁka‘i‘ﬁﬂ%%#%’fable 2127R%
L 720 WUMEIIIE (2D T, TERCSEER Tt EEhar & ik L CESFIA1 (p<0 01), ‘EHf%
(p<0.01) DEAEEZIZEME L 2 0, A IRFEEBRCIEEB) T & H# L T ﬁbﬁtﬁ& 45 (p<0.05) |2
bwfﬁﬁlﬁﬁf,@ﬁﬁ_kwfimﬁ®@ﬁ%mbtwdnwo%%ﬁm IZoWTidE
RIS R, cPHRSEER & S ICHBEREILIZA DN o 72,

Table 1. Heart Rates during bicycle exercise determined at rest (Rest) and during exercise in music-

listening (MUSIC) and control condition (CONTROL).

time(min) MUSIC CONTROL
Rest 7712 75*13
Exercise 5 126 +6 131+19
10 141+5 138+9

15 142+7 137+38

20 140+7 135+9

25 142+6 137+9

30 141+38 136+38

All values determined at exercise were significantly higher than those at rest (p<0.01). Mean *SD

Table 2. Systolic and diastolic blood pressure determined at rest (Rest), 15 min of bicycling exercise

(15min) and at the end of exercise (End) in music-listening (MUSIC) and control conditions (CONTROL).

systolic blood pressure diastolic blood pressure

(mmH g) (mmHg)
MUSIC
Rest 190 £10 66 =10
15min 143 =14 80 =21
End 132+10" 72 %10
CONTROL
Rest 110 =11 67+8
15min 141 +32 8935
End 126 £11+ 717

Mean =SD *p<0.01, *p<0.05, +p<0.10 versus Rest.
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C. DIAZE

DRI FEBR & 5 FRFEBRIC B U 2 4 F A MG B IR (TP), BB G BRI (HF), %
EAREG BRI (LF/HF) O 48 O F ¥4 H & BE#E{R 75 % Table 31278 L7z TPIZD W T
1, BERCEBR D% F I & 254 (p<0.01) - 1543 - 3043 (p<0.05), 54 £ 254 (p<0.05) |24 7%
WARATA S I, A BREER O 2 £ 1043 - 2545 (p<0.01) - 154 - 3043 (p<0.05), 54 £10%
(p<0.05) - 2553 (p<0.01) IZ A E R B A 572 HE 12 DWW T, TEELFEER O 2 £ 157 -
2543 (p<0.01) - 1045 * 3045 (p<0.05) \ZH % R A A S, *FREEROZHKE £ 105 - 25455
(p<0.01) - 1543 (p<0.05) |2 A B2 B A A & 72 LE/HF 12D WTIE, A BEFEER D55 L1045
B RBEED A S N7 (p<001),

Table 3. Heart Rate Variabilities determined at at rest (Rest) and during exercise in music-listening

(MUSIC) and control condition (CONTROL).

time(min) TP(ms 2) HF(ms 2) LF/HF (%)

MUSIC

Rest 23171735 386+ 272 255 %1595

Exercise 5 991 +973 6.3+3.8 940 + 347
10 10101795 27.9+48.6" 799 690
15 445+ 356" 1.6+12.2" 921+514
20 1584 +3297 60+105 792 %605
25 38.8+17.9"" 1.3%0.9" 761 =397
30 67.7+40.5" 2.0+1.5" 722 %245

CONTROL

Rest 3373+ 2938 889+1226 4.5%£528

Exercise 5 925+874 137 %423 1278 £613*"
10 50.1+31.6"" 7.3+19.7"" 869 301"
15 55.0*31.1° 7.4%18.5" 749 +313
20 729 1377 33.2%52.1 786 + 289
25 38.7+29.8"" 7.1+19.2" 716 =226
30 81.3+70.8" 20.7%61.0 780 =263

Total Power (TP), High Frequency (HF), Low Frequency (LF).
Mean =SD **p<0.01, *p<0.05 versus Rest

D. XEVE®E

HELFEERIZ B 1F 5 TR EB) R B L EB) FIAG1570 (21120 514, 29771211720 515, HfFRFEERIZ
B TILEBFE155712112> 515, 295712120517 Th o 720 FELFEER, xtHRSEER & & EHH]
BRCHBLRZEADNAON o720

E. EE&ARNLZAY—H—
IEINSEER, RMHRSEERIC BT DM 7 I T — IO B HT % O I & A HE(F 2 % Fig 212,
Wiy 2 VT — VI DAL % Fig 3R L7ze MER IV F ) — VIR QMG EFH O T RIE T
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» %0.06 u g/dLAI D 7 — £ 130.06 1 g/dLIZHE— L 720

Mg 7 3 T — B IEEER L B\ CEBRT46.6 £20.3, EB){£74.1 £28.6, xFFHFEERIC
BV GEBRETSLA +£39.0, EE){%2102.0 = 780KIUTH o 720 THIEERIZ 51T 2 EB)j R O fE)NE
By & L TAEEIC EA L7z (p<0.01) o MEHE 2V — VB I IIIEER 12 35\ CEB) )
0.10 £0.06, EH1%0.08 £0.02, K HEFEERIZ B\ CEB)HET0.22 =0.11, EH)f20.12+0.06 1 g/dLT
BHolzo MIEERIZ BT 2 EE R OMEAEEH] & HE L CTHEIZEA L 72 (p<0.05)0

F. 9787« — V&

HEICIERR, *F BRI BT 2 POMSE XU REED TR R O FIgME & AR MR % Fig 4l 2R
L7zo BEIEBRIZ B W CIER RO (F) LiREL (C) O mANEB)HT & I L THEIZK
AL (p<0.05), *HHFEERIZ BV TIEE) R OEEL (C) DFEFEIIRA A A 5 7z (p<0.10) o

200 4
180
160 -

140

o

120 4

100 [ Rest
0 After

80

KIU/L

60

'8

Music Control

Fig2 Salivary amylase activities determined at rest (Rest) and after bicycling exercise (After) in music-

listening (Music) and control conditions (Control). Mean +SD  **p<0.01

3 O Rest
5
=

O After
015 \
01 l
005
Music Control

Fig3 Salivary cortisol concentrations determined at rest (Rest) and after bicycling exercise (After) in

—_—

music-listening (Music) and control conditions (Control). Mean +SD  *p<0.05
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Control

ORest
BAfter

Fig4 T-scores of Profile of Mood States (POMS) determined at rest (Rest) and after bicycling exercise
(After) in music-listening (Music) and control conditions (Control). Tension-Anxiety (T-A), Depression-
Dejection (D), Anger-Hostility (A-H), Vigor (V), Fatigue (F), Confusion (C). Mean =SD  *p<0.05,
+p<0.10

N. %

RWFZeIx, AIRHEB)ROF B ASKAZ508AY - AR R L M L, TAO T
W2 EAEEEHE LN T 28O ORT &% ) B0 EPEME Lz, 2OMR, &
B OFEEERUL O F IEE 2T E 725 L, AW T4 TREEE VO BT R L S8 TE
BFERANOBE O 20T 5 2 LAVRIB S 7z,

LiA%L, T, FEEIEBRE B\ I PEIER & W REROM TESA LN o722
b, REBROBEIEAM I ERLITICBWTIEERSEThH- 7L E2 5ND, EHTIE
DADIRES VNS B B 72D BRI G ANEA L, B T & 0 1R 4 1280 L CEB R O
REF CTHIET A 2 EPME SN TV L2, RIFZEICB T D FEEOMERAA Sz, AR
28 CILOHE TN S BAMRG B OIS 2 15 5 k% 72285, BARETIREC 31T 2030285
DIELDEHP/NE VT E LY, EEFIIGE S B WHETH - 720 Lo TINDAERMFEIZBIT
L RS~ OMEEELRATH L L F2 5,

TR - DB A N L AR A AERO IS IIMER T I 5 — BiHME L M o LV F U — L
TR R BEACIE TS S EICX VISR B0 W T 3 5 — BIGTHE D E SR 1 B
WCORFREIZHEML 722 &6, xFHRFEER & ik L CHHUEER CIlI S B EE AL O KRB S
TEER DAL L TN D 2 EATRIBENT, EEFFICITFAOEREEZTEN T 252 LI2X 555D
A, EEIR D SO BEIRELZ LR S E/ 82 5N L, FHlEOHIAE, 2, %A, B
Y T4 040 O F7e 2 BRI A B ARRIEENC G- 2 2 B2 HE L, BEE T4 ORI
B TRBEHREESSERIC R 2 2 L2 @G LTV RASPITHERRE S, w5
N— R0y 7 HFEOSFEEOFT IOV TRBEOWIFE 21T - 724 R, N— F o v 7 T O &
RGBS E B I o2 L2 ME LTV D, KFRIZBWTH L Wl o355 % i
W9 5 2 LD BEMEENOIRELFFH L, WINERICBWTHERA P LAY - —O&EHEY
BELEEZOND, RIEANREHEE) MR A b LA~ —F — DORHEIZOWTARZETH S 212
THIENTE R orzmld, GHB L VFEMAMESLETHL EEZHND,

FEI e R 2L % M9 A2 POMSIZB W T3 Es7 (F), RAL (C) O IE H 155 A I 9285k 12
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BWTOREREIIHA LTz 2O LG, EEFHIIE L TWIETEREZNT LT LW
EVo 2R H T 4 TRIEEL, HADOEEEIE k- 72 EB 2T 52 LI VB ESL EE
ZHNDo B EFBENIWERE I TV v 7, L, HADFEE ZNENEI S 7285 E,
TFADERENZ BV THIZEOPOMSOH ) >—#% HiAAk (D), 57 (F), Rl (C) 25F I
LU, ER V) SEBICHINL2Z Eh 0, FAOETELEINT 52 AN T4 ThEs%
RIT 4TIV 7 b33 LG L TWD, RIFFEIEZ OFFZERR T T 2R L o7z,

T o — P OMERB L OFERIFICHE LS OfE L), RIFRIC B 2 9EE L H A
TEICBWTHATENTWSEFEOFTLHL WA Z EETICHCTWE 2 EDHL N E
otz MAPIZIEL VERHICHEC FRIZOWT, FEROMEREL ADHR S & F O KIETE
Ml & DG ~DOEEZFM LR BLAZLVBERETWA L ZIZELWEFEEEL
EEL VRGP SNEREN DL L 2HME L TnE I 0L, BRIEZOHROZIY
B0 BIRT LI LTIV EHELEET RIZTWEESH L LEZONL, K
FRIZBWT D FAER) & W ) GBI 2 G 16 U725 OB Th I, POMSIZBWT AN
T A TRIBAEOEHIA A S N7z ITEIIHT B CINE G 2 &, & HITBIO S A HHE
 PFBBEFOSHET 5 2 LI X A0k e ) A TRET RO 12d 725,
FThbb, AT A TREEE V)BT 2 EHRICHE (R SE52 LT, EBTERT S
CENCH T AT EBILT LN TELEEZONL, LI2H > T, HEIEIUL.LHIZ
HERTISAE D70 T L EDIAT T4 TRIBIBEFRM ST 2 L0 6, BEEHOBREO T
iR, BT AHE AN TS I EDVRIES LS,

A OEENLHIMOERTH V), THEENASEEHEOR 2 RET LT & 2 D155 0
B BEIZHSPICTAEI EIETE o7 W70 b3V a4dd, 8B LAY & LUFERL
ToAE R, FEEIEBEEE RS E SN0 BT 5 2 LIk o T, BEBIOREE LV
HICFHECE 2L E2 N5, 72, MEEBON X B RS EFEWNOMEIFIC L ) £ L5 HER
WCOWTHMF D LELFETH 5,

ARFZETIL, BB P OERERAAT 5 ETN - CERR G L7z, 2 ofR, &g
WCERZHEIT 5 2 & TUBIEE MG 2 S, EEHTO 4 7T 4 7 72 2 NS 5
CEDIRBENT e EEEEIEMORMER T & 2 ) HL 0% L) FEICHET 5 27201203, &
SPEH ) EB) 2 LU D B L CHEES 2 LENDHHEEZONL,

HE

RN ZTH I 72720 RE OB S IO L VBB LI, b, RIFEIIE
A L 2 e R R BT b P23 F S L O el Rz T Lo/ 0T
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b bo AWZEI, PIK234EEREMIEE B FE (A 7Bl & (Bt 5 (C) BREE
23500682) ) O — & 15 THEM S 1720

VI. &2EXk
1 J5 A 25 ) 5 B R A s AT M5 ) 905 22 P B 23 4 e - S A R O EE, 9, 2012
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BERE HAR2LRFAMESE T — & THERE HAR21 ) &R FA, 9-10, 2011

il —ATHETEDO NI Y AT LT 4 A - EFWVICED GEH 7 Fe L v AWZEo i, K5 %0
7%, 45:543-561, 2000.

LFAFEL, AAE, RREE - BEEE NS IO EN T T o —F, YNEY F =23 > DLHD
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Effects of Music Listening during Cycling Exercise on Stress
Markers and Mood States in Untrained University Students
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Abstract

This study aimed at evaluating the effect of music listening during cycling exercise on
autonomic nervous system and a profile of mood states in the total number of 10 undergraduates.
Each subject was divided randomly into 30-min exercise with music listening (MUSIC) or without
music (CONTROL). The cross-over test was performed with at least 7 days interval. Autonomic
nervous system was evaluated by the heart rate variability analysis, determining a high-frequency
component as an index for parasympathetic activities and the ratio of low to high-frequency
components as an index for sympathetic activities. Salivary amylase activities and salivary cortisol
concentrations as a stress marker were determined. Evaluation of mood states was assessed by
the Profile of Mood States-Brief Form (POMS). No difference in indices for the autonomic nervous
systems was observed between the two conditions. In MUSIC, the salivary amylase activity after
exercise increased significantly as compared to the resting vales (p<0.05), while a significant
decrease in the cortisol concentration after exercise was observed (p<0.05). Negative scales
such as “fatigue” and “confusion” in the POMS decreased significantly after exercise only in the
MUSIC. Thus, as for physical exercise performed with music listening, a tolerant effect to resist

mental stressors was suggested.



