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Summary of doctoral thesis

Subjective and physiological factors

related to engaging in regular exercise

Eriko Matsuo

Engaging in regular exercise is widely known to provide many benefits for
mental and physical fitness. However, it is difficult to engage in regular exercise because
of many social, environmental, and individual factors. The purpose of this thesis is to
investigate subjective and physiological factors related to Exercise Self-Efficacy (ESE),

which is the belief in one’s capability to successfully engage in the regular exercise.

In Section 1, I explained the background of this thesis. Although many benefits
of the regular exercise have been widely demonstrated, physical inactivity remains a
major public health problem in many industrialized countries including Japan. One of the
reasons for the difficulty in adhering to regular exercise is because, even with identical
exercise, there are considerable differences within and between individuals in
physiological and subjective responses to the exercise. Previous studies demonstrated that
ESE is an important determinant in the adoption and maintenance of a regular exercise,
and that a subjective response to the exercise (Rating of Perceived Exertion: RPE, Feeling
Scale: FS) and the underlying physiological response (heart rate: HR) might be one of the
key factors in changing individual ESE. On the other hand, it is generally believed that
subjective state correlates with autonomic nervous system activity. And spectral analysis
of heart rate variability (HRV) is an established non-invasive tool that can be used to study
the autonomic HR control at rest. However, it is unclear how the ESE affected by
subjective and physiological - in particular, autonomic - responses before, during, and
after the exercise. The aim of this thesis was to clarify subjective and physiological factors
affecting ESE assessed after a single exercise session at a physiologically equivalent level.
For this purpose, I conducted the following two experimental studies (Section 2 and
Section 3).

In Section 2, 43 healthy volunteers who did not engage in regular exercise

completed an 82-min experimental session, comprising a 22-min pre-exercise rest, a 30-



min steady-state cycling exercise at moderate intensity (40% of heart rate reserve), and a
30-min post-exercise rest. We measured physiological (HR) and subjective (RPE, FS)
states during the experimental session. Autonomic states were assessed by power spectral
analysis of HRV during pre- and post-exercise rest. Post-exercise self-efficacy (PESE),
which was the participants’ confidence in their ability to perform the 30-min exercise that
they had just performed, was assessed 30 minutes after the exercise. A stepwise multiple
regression analysis, with PESE as the dependent variable and exercise-induced
physiological/subjective responses and BMI as candidate explanatory variables, showed
that PESE was negatively correlated with RPE and positively correlated with FS at the
end of the 30-min exercise. This result indicates that persons with weak perceptions of
exertion and good feelings during exercise typically assessed their confidence in their
ability to perform the 30-min exercise that they had just performed as high. In addition,
PESE was negatively correlated with high-frequency power of the post-exercise HRV, an
index of parasympathetic function. This result indicates that persons with sympathetic
dominance during the post-exercise resting period tended to assess their PESE as high.
To our knowledge, this is the first study revealing the relationship between PESE and not

only subjective but also autonomic responses.

In Section 3, I examines the effect of exercise-induced subjective responses
and/or physiological responses on post-exercise self-efficacy (PESE) in both regularly
exercising and sedentary individuals. Individuals with regular exercise (7 female and 6
male) and sedentary individuals (7 female and 6 male) completed a 30-min steady-state
cycling exercise at a moderate intensity equivalent to Section 2. Subjective (RPE, FS)
responses and physiological measures (HR, oxygen consumption (VO2), and carbon
dioxide production (VCO.)) were recorded before, during, and after the exercise. PESE
was assessed 30 minutes after the exercise. Results showed that PESE and VO during
exercise was significantly larger in the regularly exercising individuals than in the
sedentary individuals while the other subjective and physiological responses were similar
between two groups. Moreover, in order to examine the relationships between PESE and
exercise-induced physiological/subjective responses and BMI, simple regression analysis
was performed for regularly exercising and sedentary individuals separately. In this
Section, I did not conduct a multiple regression analysis due to small sample size. Results
in the regularly exercising individuals suggest that having a lower HR or a better feeling
during exercise is associated with the adherence to regular exercise. For the sedentary
individuals, a high BMI or little physical fatigue allows them to perform exercise another

time, and may be related to the adherence to regular exercise.



In Section 4, I have a general discussion of the present study based on the above
experimental results. For individuals who do not have regularly exercise, the PESE for
moderate exercise is shown to be related to the subjective and physiological responses—
especially sympathetic dominance—during exercise. It may be possible to use this
technique to assess the PESE to a bout of exercise, and to verify the factors relevant to
engaging in regular exercise. Moreover, the factors for engaging in regular exercise are
shown to be different depending on whether an individual has regularly exercising or not.
For regularly exercising individuals, their physiological responses such as HR and VO»
were modulated and they feel better during exercise, suggesting that such subjective and
physiological states might be factors associated with engaging in regular exercise. On the
other hand, for sedentary individuals, their PESE were likely to be enhanced by engaging
in exercise without fatigue and support to maintain an ideal figure, suggesting that such
approach might be effective to adopt and adhere to regular exercise.

In this study, I revealed a part of the factors promoting regular exercise. Based
on this finding, further research is needed to investigate recommend exercise and
environmental support for those who do not have regular exercise to feel that they “can
perform the exercise.” There may also be a potential to develop a new approach to adopt

and adhere to the regular exercise.
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EROH BRI, KEFREERE L OVEEHIEORREZALNICL, o, EROR
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[E R « SRBMAIC L D &, EmE (BMI=Z25kg/m?) B LORHE0#HD (BMI<18.5
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e (K 1-7) (BEFE - (R -5< 0 MM, 2009), & BT, REFRESINE O IEER O
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IR CIERBEE L2720 E VWO RT T 4 TP IEER LT 5T b (K 1-8A),
oM, =7 VI A X T r T AONE, itk ek, R E BEREOTr T AZH
T 2R (K 1-8B) °. ZINE OEMBESLFE: EOFERFKER R 7 v 7 F Apikic
REREBEZRFTZERRESNL TS (K 1-8C), M T, HHFEHICIS T 2 Mtz
Beso, AR O (L, BRBRENSTILERE LTHEET D ZELHLMMIEN TN D (f
FE- R S3< 0 HEMM, 2008), 26D Z Enh, ZOFFET 7 A Xafk Lz,
BT YA XEZB LTV E VI HENH DI 00T, EREEIZIT
PR - BREERY - AR R ER R = 7 A XD FERECHGEDORERE L 72> T D Z & AR
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—J. =7 A ZOEFEERZT Cidle . =7 oA X0 EH ARt T 5 ERX IS
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T&ED) DRERBR Lo TWDLZ ERHESINTND (K1-9) (fEFE - K£15< W
¥, 2009), £/, REIO 7 4 v hx 27 F 7 2B %65 L U EEE B0k B3
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2. Self-Efficacy (22T

2. 1 Self-Efficacy & i<

Self-Efficacy (SE : B 2201 13, 1977 41T Albert Bandura 23 #hHIFR A B GR O H
TIRELIEMEDZ & TH D, R TIZADITEIZRIE T 5 ERIZ OV TR~
HBNTEY, ZOHERD 1 >Th D PHIHEICIE, MR TH (outcome expectancy) &%)
T T8 (efficacy expectancy) 7385 & L TW5, fRTFHEIL, [HATENED L H 2
FERE AT VD TPHIOZETHY, DN TPHIEE, THORREERNT DI
VERATEN 2 EORE D E<ATOI ZENTEDN] L) FHIOZ & THD, Bandura

(1977) TN THIZER L, AR S 2ITE A Z AN Z O ARNEKLE D [T
BB, T72bb, BOHENRD 20 E BT A Z Lok 5 EH Al et Ic B4 5 Fak
RVHAFTFZIDEIRIENIZETTELDRLEVIEZD I L%, SE LEDT (X
1-10), BRI, TOOT 5720 “XXFTHIERNTED”] LWnH L ThY, filx
X, MEROMER: - DD, “TZ I PP A XET DI ENTED”] L) ZTAREIK
N SE Th o,

A 5 178 5 R

AFH TaRFH
hIBREEAUTLHIIRER  HIABHNEOLSLHERE
TEEE DBRESEITIC LM H EBHT B

EHH

=ZX{TRIRER (Self-Efficacy)

B 1-10. EERFHEMNFHDOER (Bandura, 1977 EHHE)
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F7-. Bandura (1997) 2k 5 &, SE X 2T rdhoERk) . MRERRER . [S5EM
A, TAHR - FEARIREE] LW O 4ODBEHRFELZE LT, MARELED TN HD
EEZBNTWS, Zhb 4 OOERFEILME 2 ITRBRT 5 L0 b, HAEICHAGDES 5T
RERT 2 Z L AL, Bandura X 4 DOEREKAT DL L OEEMARL TV
Do

IS 4 ODOEFRIENHIRIEECT 7 V4 XTxbd 5 SE ICEEE MIETERICIE, &
DESIRZEEERT D, £T . BHATITEIOER] (X, & 2RECITE 2 EBRITIT - 7o fb
RELTORDEBRDOZ L 2T, =7 A XOEEN [ZN2bTES] L)k
IR BEREDHEEZR L., THEEBL TV Z &0 SE ([2Hb RE 8 e KT
W ToH D, WIT, MREAIRRER) 13, EaZ N ERIATET 20 Tidkl. BEBMTED
ELTWAITEIZMED O LT TV A GHEA R, M\ +52 L2k ->T SE
DEEDLENIZETHD, BE ENTEENLTWD ATIERL, Bl X o 72 kBicns A
RFACHEZF> TWDHADRS L TNDEERIZV WD 352 & TEORIXEE
IZHBIL, THOANTTEDLRDL, FAUCHTELDOTIH) EELDEWVWS, 3DHD 538
BT 13, BE DT T HRREICKT 28080, HAEICEN., BT S
Lo TRHMliEnD 2 & ThHDH, EAREMARFETL TELZ LITH L TEDRZY, b
L7V THZENREETHY, Z 7 VA XOBLIEZKE LD EICORDBD,

L2, TERDPSTZEITHLT—HIIZEDRZY  FHL-0$5 2 LITEmE D
SE# FIFCTLEY Z &t/ d, 42O [EHL - FEWREE) 12, =7 V1 XD E
FENEHEORE LT BENER TE RN o200, TRE Y BOITIETE R LR

WCHEBIAATLE D Z 0, =7 A X2 L > TRIBIZHMNT 2 DB SR, 7
LT DOFEL WO T ABPIREBORBR O Z L THhdH, BN TERWLMNALID LD
IRIRBEIZ 2 > TV D DLWV S WVIAZMN SE Z#IKF IS 28572, TOHNIA
HEMBIT DI ENUETH D, o, FERICEERT 7 A4 XERRTHZ LIk

ROMEL 720, BLIEZK UL Z X207 A4 XD kT 25 SE &\ EX
52205 (Bandura, 1997, W% « mi%F, 2002), Z DKL DT E’ﬁ-‘/ﬁ%ﬁ%i
7 WY A RNk 5 SECHEL 525 4 SOFHRIA, T7obb, 204 SOHERKIC
TSE 6D EEZIT L AREEN D S,
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R 1-5. BEFEHETVH YA XDEHEIZHH DD SEZRH IO DIRMEA R
(RE-FITRE, 2002 EHHE)

SEDA4DDIERIER SEEXEHDIER SEEX T (5185 SEZSRIL T BT8O D H B
BN TTEIL., ER RBABROER-F -BiERE
sy g - TEFEVLSEE EEEARK EBOLVEEZEERTE
BATITRDER BOEH [o1EY BHIZIET 13
TS5 TES) FE0N
B ERR. B EHENESTINVDA “ETYLY
CHEZZE->TWLS MEEFLTNNEDE VIRIEED AT 4T Z@EL
ADBRDIAER, FRE RBi=U. BW=YUT3 T.FACESHEBDOA
[HDANZTEBL (HOANCIEZTES WAEERED
SFZBHTESBMEL Ay, FAIZIEEHEM
nigiyg BoTWELAST
=AY
feEE, BHLRC —HHIE HII—TEE
L5 EMEE-T AR -HER1E

WD AIZKBIEREL
SEE. . BEE

[CAIEETE:]

AR - FENRIIRRE

s TERNENSHEM

B BLVAH MDD
R

TFADNEVNDTIEEL,

NI TH-EENE
otz

RERITRD AR
M RIED BT (K
E N - T2 )

L TEZRYLY
ERAEASE

MRR(BLAH)EER
St Bl
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2.2 =7 WA XOKECES > 5 Self-Efficacy (Exercise Self-Efficacy)

ZDE 57 SE OE&EFM L, SE & HKEECT 7 W A X DT L Ok B
DAL —DODEE L7258 257 [Exercise Self-Efficacy (ESE) ] T&® 5, ESE X, =7
A X2 LEoEERL, ThZRHREBT 2 X OICRD7ZOICRE B 2Fo

(McAuley & Blissmer, 2000), = D7=®, ¥, < OEEEICH O THEIAML L, A%
i EOBERRRE & 72> T D HIREB O (HARTEE) (Kohletal., 2012) Z £
WIED DT DEERIERE L D 2 L EZ bR D,

6 v AMDO= 7 A X710 7T K& Eh Lok RE 2 BIRAE L72FE i, 7n
T L& TH%IC ESE REETH-TZ AL, 0%, 6 » H, 18 » A L EHIRIRE L% b
T YA XOERMEMETFL., FEREH L XL Ero2Z EARESNATVD

(McAuley et al., 2003), X 1-11 (21X, McAuley et al. (2003) D#fFEIZ X 5 ESE &1
), =Y A XOHEREDOEHIB LV, ESE & 6 » H, 18 » H iRtk O H{KI5E) &
DR E £ LT/ AKZ R LTz, & 512 McAuley et al. (2007) 1%, 2 EMOIBHFHA T
ESE 23&E <, HIKIEEOEmWNADITE A EIX, 5 FRICEMFAEZIT> CTHIFHNTH D
ZEEWRE L, 20X, ESE ORI TEMERE L TH B, =7 A XDfik
RHFIEE LNV OEm S EEET L Z LR EN TS (FiYE - 71, 2012), vz,
BREINTc= 7 ¥ A X7 0 7T AOERSL, =7 ¥4 XDFEH & k% Db o &Rt
T 572012, ESE LFEETDERNEZHP LN TIMERDHLHTEH 9,

AR X 912 Bandura (1997) (%, ESEIZEA 525 4 DOEKNEZRELL, Zh
\ZBE9 2 JeATAF4E Clx, ESE [3BUEOEB TEICH KTEE) L ~L (McAuley et al., 2003;
Magnan et al., 2013) . ERENRYF R —F (McAuley et al., 2000, 2003) . &\l K5

(Jerome et al., 2002) . & 5 W I 7 ¥4 XFijD ESE (Pender et al., 2002) 72 &, #%
BRSNS CTENT 2 2 ERRB I TV D, 2D OFERIZ IR EZ L,
T YA AT e T T LE2FE T H2DDOL 0 BWVEREE FICWz N, =7 %314 X7 .
7T LOBSFPMEE I NI, O YA XTS5 ESE Mgk IhizZ & &R
BLTWS, ZN6DZ L6, ESE X4 SOBERICL > THESH, b+ 52 L3
HRTHHZ ENIMEA SN, ESE T 7 %4 XOMMFICEE RN ThhH I ENRINT,

F72. ESE (X, & DFrE DL CTEAT S0 FFE DITENC EBA KT T 72, fhx 2217
@J XL THRETH S (Bandura, 1977), €D, 2D X 95 72 ESE & W o f7E %

THOBCIE, ESE W T EAH LI L2 ONE W) ZENEHEETHY, ESE OR
ﬁ?rb%mﬂ%nﬁ HENZEDE TURFEA TR TR 57220, ¥ 1-12135%F &£ 7771 (2010)
OWFFETHWSL N ESE REZ 7L, X 1-13 121X McAuley (1993) O#FZETHW S
72 BSE REZTR LTz, KinDH 2 HIZBWTHW:E ESE ORESL Zhb425E(C
o, RO HMIZAEDE TER LD TH S,
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Exercise
Frequency

4% Exercise

23

Self-Efficacy

Social
Support g+

2T

PASE
& Maonth
Follow-up

A2

[ PasE
18 Month

. Follow-up

25

B 1-11. 18 h A BHBFO BEFHEFRTIRELETIL
*AEICEEESNT/AR{ZRE(P<0.05) (McAuley et al., 2003)

HRTIE o9& 20 EE#HE
FELHE L TIT2AHERENL HEWVWH D ET0?
0% 23 5100% OFEPH TEHE AT E &N

1057 ] %
2023 [H %
3077 [H] %
40453 [H %
5047 %
6077 [H] %

X 1-12. FHEMH(2010) 12k S Self-Efficacy REE
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0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

NOT AT ALL MODERATELY HIGHLY
CONFIDENT CONFIDENT CONFIDENT

1. Tam able to continue to exercise three times per week at moderate intensity. for
40+ minutes without quitting for the NEXT WEEFK

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

2. I am able to continue to exercise three times per week at moderate intensity. for
40+ minutes without quitting for the NEXT TWO WEEKS

0% 10%  20% 30% 40% 50% 60% 70% 80% 90% 100%

3. I am able to continue to exercise three times per week at moderate mtensity. for
40+ minutes without quitting for the NEXT THREE WEEKS

0% 10% 20% 30% 40% 350% 60% 70% 80% 90% 100%

4. Tam able to continue to exercise three times per week at moderate tensity. for
40+ minutes without quitting for the NEXT FOUR WEEKS

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

NOT AT ALL MODERATELY HIGHLY
CONFIDENT CONFIDENT CONFIDENT

5. Tam able to continue to exercise three times per week at moderate intensity, for
40+ minutes without quitting for the NEXT FIVE WEEKS

0%  10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
6. I am able to continue to exercise three times per week at moderate intensity, for
40+ minutes without quitting for the NEXT SIX WEEKS

0%  10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Mark your answer by circling a %:

-

7. Tam able to continue to exercise three times per week at moderate intensity, for
40+ minutes without quitting for the NEXT SEVEN WEEKS

0%  10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

8. I am able to continue to exercise three times per week at moderate intensity, for
40+ minutes without quitting for the NEXT EIGHT WEEKS

0%  10% 20% 30% 40% 50% o60% 70% 80% 90% 100%

B 1-13. McAuley(1993) (&% Exercise Self-Efficacy RE
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2. 3 Exercise Self-Efficacy & T8

ESE I[CWB %2 B2 2RO 1 >ThHDH [AEER - (HFEIIKEE] ORE K325, =7
YA KNk DI E S FATHIE ) 5 600272 > T % (Focht et al., 2007; Kwan
& Bryan, 2010; Magnan et al., 2013; McAuley et al., 2003; Pender et al., 2002), iz
L. =7 YA X% DOESE DO L~yLin— 7 Y4 Xqij & bl L CHINN (Katula et al., 1999;
Pender et al., 2002) F 721304 (Focht et al., 2007; Katula et al., 1999; Welch et al.,
2010) L7ZZ E2URENTEY, 20 ESE OBREOE T, =7 A XEMRHZ R E
L7ZEFREN RN ThHo72Z ENHEIN TS (Katula et al., 1999; Welch et al.
2010), Z# 6 OFERIT, ESE 23 E#8IAEERE (Ratings of Perceived Exertion (RPE) ;
Borg, 1982) <HRESE R E (Feeling Scale (FS) ; Hardy & Rejeski, 1989) 72 &, =7
A RESaRF O 2 O FBRIZRRBIZIS UTEE T2 2 &0, =7 YA XEfORER %
B ESE ORFIZHKEh LD, £ e HI8 ESE ORFZIKH L 7= D &\ 5 (R 8
SNDH, TN, =7 P A XL ZOEFRITH D ARSI D F BSOS ME A D
ESE %24k éﬁé[ﬁ%‘i@EEﬁEI@*Of‘% DD h LIV,

T YA XOZTICE D ESE (3—%ic, B BN ¥ A4 X2 5HTELED
Rz 3 DF 0 =7 b A AP O KRR 220 97 4 795 RPE (Borg, 1982)
CEWEREMER S D Z Lo TS (Ekkekakis & Petruzzello, 1999; Pender et al.,
2002; Ekkekakis et al., 2009), & 512 ESE 1%, %47 - &IE - 1E@h7e KO ZEK & B L
ESE (X, X AT 1 7 72 EAG ORI I T = 7 Y A ARk I E SN2 Z &I X
S>TEVE<L<L<7%5 (Kwan & Bryan 2010), =L C, =7 %% o XTx3 5 HEN R RE
X, TO®%OZ 7B Y A Xizxtd 2% ESE OHMEBEET LI bHESNTND

(McAuley et al., 2003; & - 7771,2010), ZhHDZ END, =7 HH A I THK
R S 472 RPE °K50 » BlE - BB 7R EN ESE ICEBE RIF L, EHIETNWDH I L
MEZBID,
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3. =7 W XFESERFO FBIRIRAE & A BRIk S

3.1 =7 WA XFEHRFOIEB)RE DR E

T 7YY A X Efi T DRI, 7272 bIATO R TR ¥ A XD R % I
RIRAFD Z &3 LV, SEESRE AR E CHIVTRERSCER NI AET 5720 Tidiel, %
BICE-oTIHIZELZ L L H Y | EEHRENRD THNIZZOHEITHE SN2, T
72, (EEEOMERR - B HAD L T 2R, AICHE L7 @B E 2R E T 5 2 &8
BETHDL (K1-14),

BAE WD T2 IEBEE O EREICIL, B3 >ORENRSHH, £ 1 2HIZ,
EEART (1 MH720 O Watt Rkpm), V4 —F o 7T = 7R EIANHDH
£ (m/sec, m/min X° km/h) 72 EOMEBPIRENH S, 2 DHIZ, METs, FEUE, LM
¥ (Heart rate: HR), MeBHEEE (VO2), LR, M/E, MPILEBERE LD
A KNEE D EERNORE X RIEE L L COABMRNERN DD, 3 2HIZ, HoHTs 0
A REATH B AD EBNIE U5 R TH D", “& DWW 7 E &A% 7 5 RPE (Borg,
1982) <°, £® RPE iZxtis L7z HR & L CHam0fa2 (indicated HR) 72 & O .LERRY -
FEN L RENS S (Ui, 2013), I 5, #HE (A— R) REX (kg). HR (beat/min :
bpm) X° VO2 (ml/kg/min) 7 ENEENRE & 72 2855 I TAERAOEBRE & 70 53, &
NEND RIED I KAE O % DIEBNFREL &\ 5 2 LSRR IVTFERIHEBRE & 72 5, #axt
HEEN TR OGA T, A ORI FERS, K772 SRR 2 TOMEREITK L T—
BOFEMEL 72572 K F172 ENZIER—D 7 V—712x L THWDHAICIEE LTV 5,
—J7 . FEXEBEE TR O A TIPSO A K72 EN R DRk A TN BT
EHREORENTTETH IO MEMADT 07 4 —MEbETHEATHZENTE 5 (L
¥, 2013),

RA
FL—=S s
(—R AISIEE)
E LAy
% I%igtﬁﬂ BB R R
E
B BB
Re4
£

1-14. BEFBRERTF DA A— (Eh-ED, 2012 EEHE)
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LarL, SEATHFE T, ARBEA 70 REE ORI HEENFREE . & 2 W EH 2@ L7 81
H7e REEZ W TEINE AN E O CEHEE T2 7 A X 2L L 2HAaTh, —
7 YA RN K DA L OEB RS IZIZE A TR0 OFWREHDH Z & BRE
T (DaSilva et al., 2011; Ekkekakis & Lind, 2006; Rose & Parfitt, 2007, 2010,
2012; Ekkekakis et al., 2009), Ziud, =7 FH A XD K-> Tl Z k% 7 E8E
BIZEALRZ RUSHE D FBIA R b, B D WIE, FADRORHENER L 72> TVDH DN
LaL72uy,

3.2 AEFHIBOS & EBHISUG & o B

RSy - B - THEN L, FIT° HR O#n7e E RO A E O EL RESZITHZ
ENRHBN TS (Montano et al., 2009), FE{TX° HR ORI I3 A AAPRGEBI 3% < BY
DY, FNEFMT A FEE LTOAZLE) (Heart rate variability: HRV) /37 — 2~
7 MWD HFERMLEN TS, 2, HRV O/3Y — 27 L% J8 A O B0
Lo T, EER S #E (Low-frequency: LF, 0.04-0.15Hz) & )8 al oy #58%  (High-
frequency: HF, 0.15-0.4Hz) &12571F, HF (n.u.) ZEIZEARIGE), LE/HF % 23tk
EEOERE L TOFRIETH D, TOFEIE. Lo HR O B MR 2 REES 2720
WS TV AN ST R EER)Y — LT 5D (TaskForce, 1996), LxL, =7
P A XD HRV 7 —Z 2 L DA DWW T, B ORI % 5 (Perini & Veicsteinas,
2003; Sandercock & Brodie, 2006), F7z., BIRQEMEE & AZRAPRRIL, ERFHTIEHAT 5

FEPUER) EEbh T, flziX, HR OHBAICIE, LA IT HR 212E L, B
JEAPRIE HR 28052 (1L§%, 2013), 2 SO BHAMROIEE A RIFFICIRE 2 2 L1372
<, BEIXE BB OIFEEIE T NER LSS,

DX D RFER E 2 VTR S 2 LR O B AR R OIFEN L, —KANIZRS R
JEIGFORE LB T2 2 3B 2 5 T% (Ekman et al., 1983; Christie & Friedman,
2004; Kreibig, 2010), Z OFyEA HW 258 Tl, Sakuragi & Sugiyama (2006) 73,
EEEE OV M 4 BEOEMR RS TEBIZ N ALTZE 2 A, M0 DGOSR EL
BRI N T o AP RISEMREBAL A~ B L2 2 26z L (| 1-15), F7-,
Weinstein et al. (2007) 1%, EEEEOH 5 NI L TEDOT 7 YA X% 2 T <
BeHmE, bE b EREMRENEMN THDLNZE, =7 YA XedilrswE 5 & FIKRY -
RN ZR I NN L, BROE T PRIV T VI EalmE L (M 1-16), T XD
(2. HRV O80T — A7 S UERT 2 -V T = 7 30 ZITHE D &0y - & - fFEiZe & o
TS & BN T & OZEFRF O Bl A AT RS B0 A2 AR RSB 72 & O BSOS & D
BEMEZRFTT 5 2 EMTE LT ENMRIND, o, b DORIG &EENEIEO A E
I S OBEMERH D Z & b B 2 b, ESE OV (FV, R\ e &) ([CBEd 2%
Kz ZDOFEZHNTIRD Z LR TE 5000 L,
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POMS(T-score)

—8—Waking —O— Control

0 ERE-TE 0 I O—TEAR 0 ) BE
60
0 - 60 60 :
< 5___._.—-—-—-5 . - %.< B —
'|_ 50 !‘—\! a s 4'1: 50
w0
40 lfl 40 Ix—l 40 ;:
30
20 10 30 0 week 4 weeks
0 week 4 weeks 0 week 4 weeks 0 week 4 weeks
0 70 LT e e B £ -3 =
60 60 60
w
40 40 40 lT
0 30 30
0 week 4 weeks 0 week 4 weeks 0 week 4 weeks
—=—Walking —&— Control
(beats/min) (ms) (s} [ratic
an - EO B0 1.5
HR LF HF LF/HF
0 | GO - &0 |
S '
60 | 40 40 |
*
a0 20 20 05
0 owank 4 wesks 0 wesk 4 weaks 0 waek 4 wasks O weak 4 wenks

B 1-15. EEX: 4 BREIDHITEBRIER DT 5 KEE (Profile of Mood States: POMS) DZE 1t

T B4 BEOSITEERIERDOMEACI REH<H TS HR, LF, HF, LF/HF O %1k
(Sakuragi & Sugiyama, 2006)

S 40
=
2
2 30 A
L
2 20
©
@
o 104
E
2
= 0
L
£
o 107 c® B O Contral (r=0.34; P=0.18)
2 B Experimental (r = 0.64; P = 0.004)
© -+~ Control
6 =20 T " . .
0.8 1.0 1.2 1.4 16 1.8 2.0

[f/hf HRV at Baseline

] 1-16. RERBARATR IO X BARTEICRERFRATEZO ZEMNEFRE
(Multidimensional Fatigue Inventory: MFI) DZE{LE L DA R

(Weinstein et al., 2007)
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4. AWF5EO B
UEDZ et =7 P A XOMGER) 72 T MR OHMERF - IR NERNZ LT
JRSRBINENTNDIZE Db 6T, =74 XEROFEH Ok TR - BREERY 72
PHEZERICE > THETH S, £DO LD REEEE STV D7 1 X OMkERY 72 FE i
HRHET DI OOEERRE L LT, ESE A SnTEBY, ESE i, =7 ¥ ¥ A X
ZPE D Ry RG22 & O FEHI RN ICBEH T 5 Z N Z L OMFEIC L o TH L L 2o T
WD, Fo, =YY XIS FEMMUG & HR 0B e iin e (RIS iamire, 22
%)@E@iﬁ%ﬁﬁ I, BEEREO LN TNWD, T72bb, =7 A XDOHEE
RS - BREEER U TR . =7 YA RERERFOME N CNTET D EEN
%i@i@%ﬁﬁ#%%bfﬁé@@%bﬂ@w Flo, TR &I, =7 YA X
OIEEERIC S, AR O L 5 2 BERABER L TW D AEEERH D, Lol s, ESE &
FEAIBUGT L OISO, R HAFREE) & O BIEMEIC DV T RIRFIC R L 72 A58
RS- 570 (X 1-17),

Z 2T, =7 YA XOFERICHE D EBIRY K OEHRMIS & . ESE & OREM: 4 ¥
5T LICED, BEIRTZ ¥ A XOMkRICED S (EACHET D) EBHB LU
HPERZ R0 2 L ICBEEN DD EEX. AEEITo T,

TEMRRG T EEmERR

feeling scale,
Rating of Perceived Exertion

HR, HFn.u., LF/HF

B %

Exercise

Self-Efficacy

7

BENLGIIY A XDHEIZEHS
FHENBLVEENERORRHA

E1-17. ABEOEHNEREIEE
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Vivarg =7
2

=5
WFgE 1

T 7YY A RSO FER R L OB ROG &
T YA KNI D BT AT RER & DB EE
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FH2F MR - =7 VYA X O LR X OEERIEUS &
T YA RN D AT AT RER & DB

1. B

ANDLE ORI L TE ORSENS D Z ENMBND T 7 F A XD Ik
BT, KR 2 2R PSR 2N U BRI L\, =7 Y9 XD 3 fECfk#E 12 1% Exercise
Self-Efficacy (ESE) NWEERILEKX T+ THD Z EXP/T?S%’L’C?\) v (McAuley & Blissmer,
2000), ESE |Z=7 %41 Xizxf9 2 RPE &Sy « &l - 1872 & O B ER & B
T5HZENHEIIN TS (Focht et al., 2007; Kwan & Bryan, 2010; Magnan et al.,
2013; McAuley et al., 2003; Pender et al., 2002), Ziuid, [FIFEEOEB)FRE Cx 7 Y4
A REATSI2HE T Y, BB X OVEBROSIZE AN AR THIERH 5 Z LIk
K95 AHEMED N & 5 (DaSilva et al., 2011; Ekkekakis & Lind, 2006; Rose & Parfitt, 2007,
2010, 2012; Ekkekakis et al., 2009), ZD X 512, =7 P44 XEHi R EBIHI SR,
EANIZ X2 FBHE X OAERPEIGOFMEY ESE ICHEZ2 KITT 2 LRI TD
Wb 57, ESE & ARG & OREMEIZOWTIIARHATH 5, EBRIZRSITHE
ARG E) 0 & DAL OB EZ RELSZIT L2 RTINS (Montano et
al., 2009), ZOFELZ AT ESE E AN E OFEMEEHELZ L& Lc, £ K
WIFETIX, 14, FEiL7co 7 %A XL \/ETH LN TED] L) ESE IZHOWTHE
filid2 = k%ﬁ%kbht@ T 7YY A X% 7 A X EET A ReEE (Post
Exercise Self-efficacy : PESE) % 3Ffi L 7=,

DlboZ Lt FiR1 T, ARPREZ W THEED LAUVICRIE LT E 8 iR
T1EOT 7 B A X7 L, £O®RIZFHE L7z PESE & BE T 58K 2, £k X
WAEBBIRIEN O LN THZ 2N E LT,

2. Tk

2.1 B

SINE L EBEED 2 < JRECIRE BT o TW AR WEEEE 7o K74 43 44 (Zotk 28 44

B 1544) & Lic, I L ITFANCHEZITO. EMRT 7 A ARAR—=Y | |
EHEEEZIT> TRV L BESET LI A =2 —HHBEIERA L TV RWnZ &
REEIZ DWW CHERR L7o, SRR HICIFAFR=RICK D 2 RRIATE CICRFEZFEH THBLZ
L TN NRDT oA L OEENTHREMTEIR L TR2VWE Y IETRE L, £z,
T A Rk D BB OV EBP RIS PESE ICRITTREBICESEZADED
T2, BIEIIET 27 9 A RITHT DR, 202 E FIZ oW T OBRMITT b
Moz, EROEMIZEE L CTE. SNE DO AHESOMEAELEIZE S, — A — ATkt L
TA 7 —bLRavkvr gL, A 7+—AL K arky MIBMECKL
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THIASCEARHEER S LTRAT L, +oRBMaEon-F 1o L CERTORE 25
oo 2B, AWFZEIIER K RFMILE RS KRE S 1 13-07) B L O H KRR
HREAERBES KK : 12-:007) OERBEETITOILE,

2.2 =7 YA XFEZITAIEERE (Post-Exercise Self-Efficacy)

A5 CHEA L7z PESE RJE X, McAuley ® ESE RJE (McAuley et al., 1993) %k
RILIEbDTHY, JexioTThTZ, 30 RO 7 ¥ A ZEBEZTTELONE S0
DOHEFIZEET 5 3 DDA THERSINL TV (K2-1), 203 ->0IEA &1, (1) [4H
1T o TR D +10% OEE) 2 112 3~5 [l Mkt L T 30 2T £ 370, (2) [5R1T-
= 5B EE D IEE) & 2 3~5 [B], fkfe LT 30 AT A E T M. (3) (4 BAT - 72 EED-10%
OIEB) &I 3~5 [B], ki LT 30 AT LT Thote, BMEFIL. 0% (&< T
BA720) D 100% RWVIHEERH D) Z#iPAE Lz 11 BFEREE <, ATHE 235 L
7z. PESE OFHli FiEIZ DWW TIE, FEBt v v 3 URNCSINE I3 L TRl L, 2031,
T YA XEeFTTEDHEDOMEIZHESE, PESE 25T % £ 2 "% 177, PESE
OfEIE, 3 HHE OERZEICT 2 RIZEOEEME L T — X 53T L7z, McAuley et al.

(1993) ® ESE REDOWNEIEAMEIZEL (7 2232 7 D a (Cronbach, 1951) =0.92)
ThY ., RFROFHMME S BIF2NEHEEEEZ R Lz (a=0.92),

S BT EED+10% 0D EHEBIZ3~5E#EL TIBITAEFIM?

0% 10% 20% 30% 40 50% 60% 70% 80% 90% 100%

S ET->REDESHZEI3~5EREL TIOFBITAFEIN?

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

S BT H=EED-10%DESH%E B Z3~5E#E&EL T BITAETM?

0 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

2-1. FRRIZAWE=I I 9 XBERITAIRER
(Post-Exercise Self-Efficacy : PESE) RE
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2. 3 LRSS DRk

ARERTIEISINE O FBIE E U CEBAEERE (Rating of Perceived Exertion :
RPE; Borg, 1982) £ X OWLEME R E (Feeling Scale : FS ; Hardy & Rejeski, 1989) @ 2
O RE 4508k L7z, RPE X, FBIREEBRE L L TR DO THY . B AN
T YA X T HH TR DRI EE 6 GEFICETHD) 7o 20 FEFICE
DVY) ETO 15 B OIS o RETHES 2 b0 ThH S (42-24), FSIF, RIK
HOFBHRFMTHY , =7 A XFIEL D [RyDBR S (R—APR) | -5 (&
THEW) nH+5 (ETHRV) E£TO 11 BERENOMEESNTRETHET 2D ThH
% (4 2-2B), RPE B LU FS OFBBITEBRBAGATICATV . ZIME IS OREORELZE
RIAKICREAL T B o T,

2.4 FRFIA

ETOZME L, KKIEE (Body Mass Index : BMI) #H 45720, KEL LY
FEOWE (In Body J10, B AT 1) ZATo72, 1 [RIOFERITH DD KEEIE 82 43[H] T
HY . FOWERIZ 22 3O FEBRFET O AN FE (Pre), 30 O™ 7 4414 X (Ex),
T A T 1% 30 Sl ORI ER (Post) Th otz (X2-3), S0 ORI [RIEL
ICHIBIXZZ2< Bl E L, O¥1E (Heart Rate : HR) (=T, 2 ALL EO#IZEEIC L » T
Mk L CREFL L 70, 30 o= 7 b4 XZik, AsHEZ LI A —F— (=7 r/ (7
900-U-ex, (T IAR—Y T4 7) W, BBMEFIBT 57 3 o)
SREEIL, K HR & &R HR & D72 Thd D P02 (Heart rate reserve : HRR) @
40%ITRRE LTc, ZaUE, RN OIRT) Z2 88T 5 BICHERE S 2 5 O @B R AL
T 5 (Garber et al. 2011), ZHIIHYT 5 HEHR I TFORIZ L > TR L7z, &
K HR T T220—4Fr] & U TR L, L HR (3 Pre @ 15 53 [HICH1T 5 HR OF-1y
e Lz,

B HR="%##k HR+0.4 X (f Kk HR—%Z## HR)

EBrt v a0t T, BINEDEREEIZIEN D 7202 10 53 M ORF N2 4 O
STHBEEA LT, Pre O], ZMEFIXBHERET LI X —F —ROR FI2EK L, EBEE
BRI D 20 4314 (Pre20) (ZFS ZFdk L7z, ZDk, b HIRHET /LI A —X— I
B L, EERBRGE D 22 531% (Pre22) (27 A X&[lG LTc, =27 YA XOBRIG)
SiMIO 5 o MITHEBHEOAM IR 12D, ZIMENAEHR O L)L Ty A X
MNTEXLHEOWMEL-, ZD%, ZMEDOHR Z2HIZE=X ) T LG, Afiz 545y
IR LTz, AMOREEZIT) 2L T, ZMFEFEZEHR O L)L Ty 4 4 X%
TT5ZENTE (AMORKFIEGEHIT 1 BOERTEI0W), =7 51 XFIHE)
5 30 WRRICBIMFIT= 7 A X% T (Post0) L., 3 <IZ RPE 8LV FS # HiizH
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TN AA—Z— TRk Lic, D%, HEEHET LIA—Z—nbiFF~LBEIL, =7
P A T 30 S ORANLFORIZY 7 v 7 A LTCREBTEFE T X 58 R~L
oo T LT, =7 YA X TR ORF AL R D 30 7314 (Post30) 12, FS 5L U PESE
ZEiek LT,

SN O A CREFIZ L 2FHMIEICESZ G oET < b 2 8026, RPE X7 ¥4 A
AH&ETIRED Post0 FFRDOAIZFEER L, FS 35Ty v a VOK TR CTH S Pre20, Post0,
Post30 DAL CREsk L7,

A

20

19 [FEBIZZ DL B

18

17 | AEYZED +5|ETHRL

16 +4

15 [&DLY +3/ ELY

14 +2

13 [®REDL +1]0O0RLY

12 r— 0 IS\'D:j

L ETHD 1 [OPEL
-2

FrL) R T=

2 NEYETHD PAETR

7 |EEIZETHS -4

6 -5 [&ETHEL

2-2. KHRIZAL-EHNIEE
A. EEMES)KEE (Rating of Perceived Exertion : RPE)
B. HE{ERE (Feeling Scale : FS)
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pre-exercise rest | cycling exercise (40% of HRR) post-exercise rest |

|
0
10 25 30

Time (min) 0 EIJ 20%2 1|0 2.5 3.0
Pre 20 | {[Post30
post-exercise SE I - ' ' Y
RPE i : 3 | : |

FS . E . Y 1 . : . . ; . t Y

ECG recording - R
HResn — Pre — H—] Ex e et P t_)g
HFa. and LF/HF — — | ; e — TSy

0 5 2022 32 a7 52 62 77 82

Total time (min)

H 2-3. ARBo7a ral
AERERIE, TOYY A XFIREE (Pre: 22 7). TUOHH A4 X (Ex: 30 2. TOHH A XETHRRE
(Post: 30 ff) M3 2Dty 3y (5182490 LYEHKEhTLS,
BYDRSINEZA (V) X EICRLEEBEMREEZDHFLEEAZTY, MBEDOXH (
EERED HR T—4 (HRmean. HFn.u.. LF/HF) ZHtH L. ST LM %R,

) (&,

2.5 ABM)T — X OFtEkE L OVt

FEEOMIL, LEF (RXy R4 FE=% BSM-2401 74 7A2Aa—71, BARNETHE
) ZHNTEMED HR 2 ICE=4 Y 7 Lz, LEHNLOHENESIX, £FRES
I iEeE (PolymateIl AP216, 7« 77 v 7 () 12X Vi iiék L (7Y o 7K
$#=1,000 Hz), EBR®ZRIZA T T A 2 ThHbr Lz, #fd 5.08EXT —4% O R-R interval

(RRD) 1%, 82 4o FERBICIFSN-2TOMOHT =22V TR L, ®i, £
WCEBRPOREXREEICLV AL EBb 2 RFEHEEZ RRI 7T — 2202 HEE L, iBE 72 HR
WL TR L, BEZ2/HEEIIB L2 3O HRICH L TIE, BRLUZZMEZTHA LA
EL7z, 82 O FERRIZEIT 5 8E 72 HR OWFEIRARIL 0.283% THY . TDOIFTLAL
X, i & AR L G XA — 2 — L OBEIRFICERD vz, fiE%O RRI 77— 06 EH
72 RRI 5 —#4 (Pre ® 5~20 %y, Ex ® 10~25 4y, Post ® 10~254y) ZHiH LT, 1%
27~ » HR ¥ —%# (beat/min : bpm) ([ZHF L. S SICEHFIRIED 15 4y 2 & Dy
HR #HH L7 (HRmean), £ D%, 30 3D =7 Y41 XEilF D %HRR a2 H i L
776
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W, ZIRAT T A BEE N CTERIREEDO RRIZNHFiL, 10Hz TYH 7 ) 7%
179528 T, FEHBOY > TNEANF L, TO%, @E 7 — ) =BHmT7 L) X hEH
WTC, HRV 7 —% O/RU — 27 ST & Feli LTz, £ 07 — & Z &8sy (High-
frequency : HF ; 0.15-0.40 Hz) & &8s (Low-frequency : LF; 0.04-0.15 Hz) Z5)
L, BT 2T =27 MVEERE (ms?) TR E L TR L7, EHM L7z HF
/X7 — [HFnu =HF/(LF + HF) x 100] % B EIEE) & L C, LF/HF kA& 28 ah s
B & L CHEH L7 (TaskForce, 1996), £7-. 215 1%, Matlab R2012b (MathWorks inc.)
ERNWTT —Z ot &7 o7,

2.6 HEHRHT

PESE & E#lr0k L OVERBIGCOE & OBEA REET 2 MERMFE LT, KERN T
TEVIZETI N E DDy (BIMNF O L OERRE) . ZIMENED L HIZLTE
BB I OEROIC 7 YA XIS LT R T 20BN H -7, £ T, T0F
SIMBORHEL =7 P A DT A= IZB L THLOMERITRIGD 72\ ¢ BiE % FEifi
L7, &ic, E8l1 (FS) B X OEREASIEDOME (HRmean, HFnu, LE/HF) DR 7028
{LZRRGE L 72, FS X, 3 DDk (Pre20, Post0, Post30) % #5E WNIK 1 & L T, HRmean
I% 8 DD (Pre, Ex, Post) 123 T KAE HIE 43 B2 T (repeated measures ANOVA)
AT o7, AERE S BHT Tld, Mauchly ORE % W CEREMEDRE ZMAE L, S5
2@ 4U1X Greenhouse—Geisser 1E% W CTHHEAMIE L7, ZEEB DS MLERIGEITIL,
Bonferroni DffIEZ L7e D &b 5 ¢ #E & FEl Uiz, = 27 VA Xtk Ok AL 2 KR

(Pre 3 X % Post) (2817 5 HFnuw & LF/HF (oW T, XD H D ¢t HE % i L 7=,

S 52, PESE ICBH#ET L2 HKEZRET D720, AT v 7T A XikEHW-EERS
Hr (stepwise multiple regression analysis) (2 XV fFEf L7, EBA#II PESE & L, &t
AR, ZINE O S ReRE (BMID) , =7 W4 A XA ERF O EBLT 3 L OVERRTI K
J& (Pre ® HRmean, HFnu.. LF/HF, Pre20 ® FS), =7 %41 XEfiks O FEAEB L
ABRISE (Ex @ HRmean, Post0 @ RPE, FS), =7 ¥ A XL O FEIHV I LY
ABRISES  (Post @ HRmean, HFnuw. LF/HF, Post30 ® FS) & A L7,

2T OMFHENTIZ SPSS Statistics 19.0 (IBM SPSS) % HWCTiT- 7z, #itOf E K%
1T 5%AIM (p<0.05) & L., 7F—ZITFEHE+SD & L TURLT,
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3. i R

3.1 ZIMBDRERB L N7 Y A XOHRE

SINE 434 (k284 ., B 156 4) Ot (s, HE. AEBSLOBMD &x”
YA ZADNT A =& (BEET/L I XA —2—DOAMB L O%HRR) 2% 2-1 1ZR-7, &
F (tn=7.17,p<0.01,d=2.32) BIOMKE (41=4.21, p<0.01, d=1.25) I[ZBW\TH
BNCHBERZN RSN, BML ICHEEIT RSN o7 (tn = 0.84, p= 041, d=
0.26), F7=. BMILIZBWTIIZMED 4 A HMEfAE] (BMI 16.0~18.5). 5 An (I
it 1R (BMI25~30) (23 SN 7228, 34 NI (@A E ] (BMI18.5~25) ([C/fH S
iz, THEEICRE] (BMI A 16.0 A) F 720k TG 2 L) (BMI 23 30 LLE) o
ME XN 2o T,

RIZ, BTV T X —Z —OAMITITVERNCI T 5 A ERZN RSN (tr=5.50,
»<0.01, d=1.58), %HRR IIZHEZEIT~EIN7eh o7 (a1 =0.85, p=0.40, d=0.40),
INHORRIZEY FEAEOBMENERE R EREE A L. Lk LB g
EBICTEEY . AR RMRE Ty YA XeEii L7z 2 & 2R $ 800 72 AR LS
/o, £7-. F£#h. BMI, %HRR ICBWTIIMRNC X 2 A B RE T RSN o122
EDD, UUTFTOSHT ClEB L L bIcesMEDT — % 2% LT o712,

R 2-1. EMEBORHEET I HAXDINTA—S

female (n = 28) male (n = 15)
Age (year) 21.0+1.2 20.7+ 1.7
Height (cm) 158.9+4.7 169.4+ 4.4 *
Weight (kg) 53.2+5.5 62.3+8.7 *
BMI (kg/m?) 21.1+2.0 21.7+2.6
Workload (W)  70.4+11.3 99.3+23.3 *
%HRR 40.3+2.0 39.3+3.1

Mean = SD.
BMI: Body mass index.
* XFIS DR (T vs B4t 15 (p <0.05)

36



3.2 =7 ¥ A Rk D EBIEB L OERRNEIG

7 YA XN KB FEEE X OB RIS E R 2-2 12777, PESE OffiX, 69.4+23.4
(%) TH V., ZINFOREZEFMIL 20-100 (%) TH o722 &b, PESE [ZIFEAZERH 5
ZEWRENTe, RPEIZIE, RERICEB T HOHEEDOT Y A4 ARSINFITE > T IR
REOWN| I YY A X TholoZ EnmEiz, FSIZIX, 3 DO TOR BERFEIX
RENR ST (Fh42=2.02, p=0.13,72,=0.05), F£72. HRmean (ZITHEREEIN/RE
U (F,42=2960.5, p<0.01,1n2,=0.98), XHIZHELEIZL Y, Pre & Ex (t12=-63.3,
p<0.01,d=10.33), Ex & Post (42=58.9, p<0.01, d=9.60), Pre & Post (tiz=-6.29,
p<0.01, d=0.58) IZBWTHERENRINZ, ZO/MRLY, HR Z&FEHRE Y =
TG U TEBINE TREICZ(L L, Post T? HRmean (FZHFFOM (Pre ® HRmean)
FCRBICEE Lo/ 2 ENEFE2 bD, £/, HFnu 1% Pre 12T Post THE
\ZHIIN L (ta2=2.93, p<0.01, d=0.26), LF/HF /% Pre |2kt~ Post THREIZIKF L2
EDRHBMNE o (ta2=-2.58, p<0.05,d=0.35), ZH5DOFMRIL, BIZEARE L %2
JEARRTE B AR BN = 7 Y o AFiE TR DL ERLTND,

ZOESIC, FEEDOZ 7 YA X& 3 L6 O EBHI RS0 AE B SOGIT I,
xR EBAR N, ZDZ LM, PESE OBERFEAZED R L 72> TV B ATHEMEN
bbb, TIT, WIZ, AT v T UA REIC K B ERIRSHZ VT PESE (2RI 5 ZE[K
ZhEt LTz,

% 2-2. TV YA XIZEBEBENESUVEERRIGE PESE

Pre20 Post0 Post30
PESE (%) 69.4+234
Subjective RPE 13.0+£2.1
Responses FS 1.28 £1.56 1.88+1.53 1.49+ 1.74
Pre-exercise . Post-exercise
Exercise
rest rest
HR mean (bpm) 69.6 £ 6.5 121.4+29 73.3+6.5 #
Physiological
HF,.. 040+0.17 0.36+0.16 *
Responses
LF/HF 191+ 1.11 243 +1.78 *
Mean + SD.

PESE: Post-Exercise Self-Efficacy, RPE: Rating of Perceived Exertion, FS: Feeling Scale, HFy y:
high-frequency power of heart-rate variability in normalized unit, LF: low-frequency power of
heart-rate variability.

# REAEDEDTICLEFELREROEHE (p<0.05)

* A (T YA XFTREE vs TOHH A XERLHH) OHD t #R5E (p< 0.05)
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3.3 =7 YA XFEEZAT rIRBIEIC B~ 5 B R O FE

PESE ##@mEL E LIm AT v 7 U A RIEIC L D EEIF W OFERE | £ 2-3 1TRT,
FEEIF O OFE R, KIEET LBV, PESE 21X, =7 %A XE#% D RPE (RPE at
Post0) 72381 (FEME(REVYFFRE B = -0.343, p<0.05) (&, =7 ¥ XEKD FS (FS at
Post0) 23 IE (BEHE(RIEIFEREL B =0.369, p<0.05) (2, =7 ¥ A XL H RO HF nu (HFn.u
in Post) 7238 (FEYEREYFFRE B = —0.324, p<0.05) ([ZBH# T 5 E T LARE T2,
ZORRIL. BINENRT 7 YA XEHICRPE 2K< . FS 2 &< @E L, =7 %441
1% D FH R B BAPFRIGEI MR 2 E R SR o s, =7 %4 X 30 75tk
IZBWT PESE Z < fHliT 5 Z £ 2R LT3, T742bb, =7 44 XEEZICH KK
P IND I 2 YA RERICK DD RWERER T, =7 o X ZE I B 2%
FIEDOE, D F O REMREN 2 2 e A X2 EfE L2k 7 44 X
FEZITAMRER L BE T 2 Z L 2B L T 5,

£ 2-3. ATYTIAXEICKDERFHHOFER
Dependent variable: PESE

Explanatory

step Adjusted R? F variable B SE B t
Step 1 0.146 8.192 RPE at Post0 -4569 1596 -0.408 -2.861
Step 2 0.258 8.308 RPE at Post0 -4.602 1.488 -0.411  -3.093
FS at Post0 5.440 2.029 0.356 2.681
Step 3 0.347 8.445 126.226
RPE at Post0 -3.846  1.427 -0.343 -2.694
FS at Post0 5.626 1905 0.369 2.954

HFn.u. in Post -48.697 19.170 -0.324  -2.540

PESE: Post-Exercise Self-Efficacy, adjusted R?: B HEFEZFRERE, B: REIFHRE,
SE: 1240 E 4 {ZEREIR{REL, RPE: Rating of Perceived Exertion, FS: Feeling Scale,
HF..u. High-frequency power in normalized units, Ex: exercise, Post: post-exercise rest.

PESE = 126.226 - 3.846 * RPE at Post 0 + 5.626 * FS at Post 0 — 48.697 * HF,, . in Post
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AAFFEO BENE, =7 YA XFEZRIT AR Cd 5 PESE & BdE 3 2 FK 4, H8I
BEIOERARIEOEHALMNCTHZE ThoTe, HEEHT /LI A —HF —% HUWTHERE
(40%HRR) T 30 /3l = 7 A R&Efi L, Z O 7 $4% A X2kt 5 FEA (RPE,
FS) B X OVERA (HRmean, HFnuw. LF/HF) KtE ., =7 94 X T 5 30 5% O
Kif i CO PESE 5tk L7z, AT v 7' U A RIEIZ L HERBUR W OFEFRIL, PESE A=
HH A XKD RPE BL W FS, =7 b A XBLERFD HFnu LEHT 5 Z & Z/RIR
THHLDOThoTz, ZTHETORATHETIX, =7 ¥ A XFERIT AR & FBIRS
L OB EM AR 2 DA TH Y | ARG, FFHIZ BEMRIGE) & =7 ¥ A%
ITAREIE & OB Z RET LI RIZ AN - 6720, ZOZ EICAMREDER IS H L\ 2
X9,

TP BBMNMBDPHEFRICAREROBREE D OEBIEE (40%HRR) Tx=7 4441 X&17
STENEIMEMRLIELEZA, RBMEMIEREBY OIS A XeFFT L2 &
ZARTARILAG S iz, L= - T ABFE Cat L 7= Do £ %% (RPE, FS, HRmean.
HFnu. LF/HF) X, RO BEHBIOMEY | W5 OEE)RE TIT o 7o 7 o X2t
TELZMEDOFEBHIB LOAEHENMEZRT DO TH o EEFRA LI, TO LK) ITEER
FERNAEFRNCIRE & 725 X O BRICRELTZICHL 0 0b b, =793 A4 XEH%ED FS O
fElE, ERNCRD &, -1~ D Z R L, [RaBR0REN~Ka R ETHRY] &0 )
FHECH Y EARICKR E RENR ST, 2L, AR OfE R (Rose & Parfitt, 2007,
2010; Haile et al., 2013) & [FEROFERTH -7, I 62, =7 ¥ A XEHD RPE 2D
WTH, SEHIZIE TRREDN) =7 YA X Tho7e 2 EREINRn, TR
L 9~19 THV ., HEETEIL D72 0B THDH~IEFITE DOV LILFEHTH o7,
ZOZEND AEHAIREICL > TRIBEOESMELZRE L=/ A4 XEFEMMLTH,
T Y YA A ORI RH IR TR, HAMTELIERHLZ ENBELONT,
F£7-. PESE 22\ T% 20~100(%)DOFFHATH YD . AR TELWEN RSN, RPE
& ESE & iTZmWWBEMES R EN TS (Ekkekakis & Petruzzello, 1999; Pender et al.,
2002; Ekkekakis et al., 2009), £ D72, AMFFRICHNTEH, FATHZED L 5 72 RPE
FS OfEARIC X 283 72720, PESE EBET 5 Z EnHEgE S5,

ARFFENZ I T HEBIRE D THEE ] L~UL (40%HRR) (3. ACSM D IEB) #4351
(Garber et al. 2011) TiL, FEEEZ2R A DK T) % 5 2 BRICHERE S 40 5 RS O E B TR
FE (#iPH : HRR @ 40~59%) (ZFIM 9%, LovL., ABFZECE L7 40%HRR 1%, %
JEDOIEB TR ORI CIX TRICY 720 EERE & L IR~ L Th oz, #
USSP 5T AR O & 512 RPE IJAHPHICFHE ST\ e, 2D &b, AU
DOBMEITIE, KLV DENE~FEOERGTEN TN BRI D, LT
T, =7 PP A AREOBEFBIES HR 72 & OAFR 2 E CENRE 2575 L-154.
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EIT L DR NIZHSTEWATIE, RPE ?MEE< D ERDLNo TS (Travlos
& Marisi, 1996), —J5, EHE)THE 2 RPE Tl L7256 1213, (K71 L~ aMRn NdE
W AIZEER T, =7 ¥ X A FRFSEE N N9 % = kﬁ‘iﬁiéﬂ“(b\é (Kaufman et
al., 2006), 372 b HWEIEBEITRWBESLNLRAPTHY , 16X L~L
EAHLTWD LD eBN#E x40 PESE & B4 2 2803 L OVEBRA) K % Rk
BT, AR EEY R 238 LT D EHERI L 7,

T YA i LR 7 A X% OLHRFO LIS DN TR, =7 A X
ATZEHRFIC AT 7 Y o XL FRRFIC HRmean A BN LT, EHIT, =27 ¥
A RRIZFHRFIZ AT 7 o R RFHRIZIBW T HFnw, (RIZQEAFRRIGE) 23F RIS
KN L. LF/HF CGEMFEE) ITABICHMLE, ZhoofiRix, 82 6< TEE
T 30 DO BERHET L IR —F =T K DT 7 YA XFEfithk DLHIFIZIBNT, =73
YA Z%AT o e B OAFRRI SIS DRI LY | SINE O ZERPENLIZ 72 > TWe 2 &

ERTHDOTHL, ZOXIIZ, ACHFEEOT YA X2 FE L2 LIiIckbd, M
O FEBAB L OEINBOE DML, PESE 0% LWMEAZEDRK O 1 >Th 5 Ak
WRDD, LIz o> T, AT v 7T A XKL D ERBRSHT 2 AV CTEHEERIC PESE I28
BETLHERNZHONIT L EITEHETH D,

AT v T T A RE XD ERIGOAT O S, PESE (21X, =7 %441 XFEfitk ® RPE /3
AZ, FSITIEIZ, HFnuo [FAICEE L Tz, ZORRIT. =7 9% 1 ZEZICE AR
BTN DI, 7 PP A RERIZKIDRWERK T, =7 B G LHRFIC AR
RN Z L& Z 7YY XeFE L BOT 7 i AHEET AL mh 5 2 &
L OREME A EWT 5, PESE &=/ %1 XFEfit% O RPE & OBEIX, =7 ¥4 X
10> RPE O3 % D% D PESE OfHiExw —H#ai 32 & L7 BITHFER R P L Tn
% (Pender et al., 2002) , Z O GO BB SUE, EBUR AT THiH S 72 E N,
SRR R 2 [EAEAIC T D = 7 o XH1 D HRmean TlX7Z2 <. SN O EBIHY 704K

Ze 3l U CHRSe A 70 B B R BE A M4 IS K35 . = 7 31 XE% D RPE & FS Th o7z
ZE&ThDH, DFEV ., BINFED PESE 1L, Iﬁﬁ%4x$@$EM@ﬁ EL Vb IRR

A b L ARTER R R T5 A K BRI R LRBEMZIT L LRI ENT,
S b2, PESE (ZiF, =7 ¥ A X% %%E%EO) HFnu DNAICHEL TWZ LW LML

o7z, Z 0 PESE & EIAEAREIER) & OF B REE L, EFICHEKRNEDOTHD, =
DFREFIT LY | =7 YW A DL FHRFIC RSB RRIEB MR, DF D | RIEREE) A
BALCTHLBIMEIL, BH O ¥ XTI E & < FHIiT 5 2 & R S
Do ZOZ NG, 7YY A RGEHFHRICHE CIEBIR 2R R > TW I NiR, =7
S N xﬁ“éﬁfLHTﬁEﬁZz’n WZENREBEZxBND, £, T, PESE v
P A G LHRFITI T D HR O BHEMRFAEI O/ T A FRZRIA AP RIS E) & B84
% Al RetE & R g % 16031%50

AWFETIE, Bandura (1997) @ ESE ICEET 5 4 DOKRTFD 1 2ThDH, EHAK
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JESOEFRICEH Lz, %2 T, PESE (I= 7 %41 Xicx4 2 B8R X OAER G

BT 2 & ORFHLA N T, =7 ¥ A RSk 5 4B UG & PESE & o B#E |2 fE R
U Tl, ZOfER, PESE N2 YA Xt 5 EBIIRIS T2 TR, =7 A
A% ORI ARG ENC BT 2 Z RS hie, —J7, AT TIXZ OOt
7R BRI R R 72 BK S PESE IZ2 89 5 Z L3 HE STV 5D (McAuley et al., 2000,
2003; Magnan et al., 2013), F£7-, =7 ¥4 A Xfid ESE (X, D% O Y41 X2
52 FBAISONIC R L Tz (Katula et al., 1999; Jerome et al., 2002; Focht et al.,
2007; Magnan et al., 2013), L2>L. ZO—idtto =7 %41 XCHHl L7= PESE © L
AUV RBID 7 Y4 A BTN E T, BRI ZE LKET 220 E 5 IS0 T,
HONNZ2 > TR, DFD | 2P A Z~OBIMIE LT, BZELEESNDT
»A 9 PESE 73, PESE ICBH# T 5L < DR FIZL T, 2B ED L HIZENL T
D, EOWRRIZHOWTHEET 5 Z L ITHEETH L, 4%IL, =27 ¥ A XFi- %D SE &
ZDMD% L DRF & OMABGREH ST % Z &12X - T, ESE & B4 5 R IZH
WT, K0~ L T ZENRTETEHTHAI,

RIZ, ARIFFRICBIT D20 OO FERIIRBFRICONTELET 5, £7, RKIFED
YINYA RINECTH T Z E T oD, SRIOERHE ., EEIFOHT (fJJS%
& f2 [large] =0.35,a =0.05, 7 =0.8, THIK O AL =12) o7
A R, EBRIIC 61 EHEE SN, —FH, AT —F% IR E =0.39) ZHNTHEEIC
BH L7 711% 0.61 Th o7z, /IR T Y A X 2O ES & | HAF
SHTORERITEEIZIRT 2LERHDHEAHH, S HIT, AEIOSME I T 2 F o
PAIE 18 mi~24 ik & $ <. BMI 16 LL F 089 X BMI 30 LA 172 & Dt 72 (4% D %
MEF XN o7z (BMI 2 17.1-26.3), £7=, ZINE DO HEHRHKET L ~LICBET 5
T =2 OWEBITDRro T, HERIGOELD/RZ — U PNIEFKRES (BMI<25), i@k
HHE (BMI=25), Bfifi# (BMI=30) THELD I &ENETHIRICEL > TRENTVD

(Ekkekakis et al., 2006, 2009) 7=, BMI ®i#E\ 2 & - T PESE (2 B+ % BEK 23
BHZEBLEZLND, ZTOXKD RREFREREIL, RS R RIEE) e & ONREAE Lo/
# (Kohletal.,2012; WHO, 2010) OXEICHFLGT LML LTHEHETH D, L KRB
TERRY TN E NN E BRDMZEZFEN L. £ OBRITIIBINE DR % B 1~
DNVRERHAH D, 2 OHDRFE LT, AHECTHEM S 2 EERE (%HRR) (X, #t
SMEEERME T HRIZESS LD Tho Z ERFET NS, =7 ¥ 1 XD K
TE°557 (Rose & Parfitt, 2007) 35 X OVEFM#IEE) (Yamamoto et al., 1992) 1%, #i5%
PEEERIED TR D Z &0nh, 213 O PESE (T#KIMEVEREMIE 28 2 720 C
WERLZ T -ARERH D, 3 DEORR L LT, ko HRV 5z =7 %414 Xtho
HR 57— X2 M35 2 &L ORFFITKAR E L THERDH T2V (Perini & Veicsteinas,
2003; Sandercock & Brodie, 2006) Z &6, AWFIETlE= 7 ¥4 Xpiks L= ¥4
A A% ORI D, HRV IR AFI L, =7 A X2 O TIIRHG Lo 7z,
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ML A Y R LENT (Yamamoto & Hughson, 1991) <R 7 >4 L7 12> + (Tulppo et

al. 1999) ., JORFH] 7 — U =28 #a % 2 e[ B 20T (Cottin et al., 2004; Pichon et

al., 2004) LW oiz, =7 YV A XWFIE T H HRV O 2 B L7 EN N D0 g

?éﬂTW BHo INOOITTIEEZBEATHZ LT, =7 A XK HR O 3 AR
(BT 2 K VEEMRERNEOND THAS D,

5. &

ARETIE, =7 A AHETRRIEE BE T 28R & LT, RO KD RFEERMHES
i,

T YA RERIE R RIE TN D72 27 YA REZIZKOBRENEKL, =
7 WY A R LRI RIZEAPRRISEI MK T, D F U RIEMREN TH D Z &, 2D
7 WA REFEH L BO BT YA REERIT AR L BE T D Z LAV RE T,
T YA XFEEAT AR & EEAER L OVEREASOG & O BIEE 2 T L7ZAFgRIE, A
MRBOTTH D, ORI, EHEBEDOLRWADT T FH A XIFEZIT A HEREDS
T YA R LD FBOR OGS TR L. =7 94 Xtk ORIZRBARIEE, %
AN E bBEET 5 2 ERboTc, TR, ZOFiEEHWT PESE & BT
% BLK % BRI ITHRGE C & 5 Al REME S /R STz,

BB, HE2EOANTHONTIEL, UTOMLIHE#HELTH D,
Eriko Matsuo, Shigeru Matsubara, Seigo Shiga, Kentaro Yamanaka. Relationships
between psychophysiological responses to cycling exercise and post-exercise self-efficacy.

Front. Psychol. 2015, 6: 1775.
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FI3E M2 HEMEREIE O EIC LS FEMNE X OVERD
Sis & =7 YA KNTxET D P EEZAT rlHER & o BE M

1. B

B2 TIE, =7 YA XHEZRITARER (Post Exercise Self-Efficacy : PESE) & &
BRYB L OAEBBBOG & OBEMERGRD bz, 2O Linb, ¥ 2 EICBIT 5 FiEE
WTC PESE & B4 2 BN A2 ERAVICHRAE T E D RetEsmaS i, LorL, & 2 =T
. EHEBEORNWADRENRE Lcld, EEBEIEO®H S A0 PESE & E#8ifk LW
AFREIROG & OBEMIC OV TIIRE ST,

ARETIX, EHEEEOH D AN EEEBEEORWAZRRIC, =7 ¥4 XD F8H
BLOEEMIG & PESE DEWEFRS & & HI2, S bICEHEBEIEOAMEIZ L 5 PESE
ERET HERICOWTHRF T2 LA AR E L,

2. Fik

2.1 2INE

ZINE L, BWANSESRIEOH D KP4 1834 (K74, Bte4) 2=r ¥4 4
ARFEL LTEDY . WRIC= 7 Y¥ A R L IRIERZEOER O B & HNETE B O 722 0 KA
134 (T4, BE64) ZxtBBEEE L TH o7, SMEFITIE, AIGEE & IR B H
BINAT 2 CND T i f AOHEAR—Y | WERGEELERET 5720, EREIZLS
PEZIT 5T, WL HICIRIECTRFE., MIEZIT> TV D HEIX TR LT,
SINOFTH D BIXEFIEBLUAN O = 7 A AOFH AR —Y | ARSI L
WEDZ, FET . TR T 2 A CEEBRLRDE D ICHR Uiz, FEMICE LTI,
ZINE D NHESOMBAELEICHESE, —A— AR LTS T —L R artr b &
FEhi Lize A 74 =LK arty MIBIMF K L CRACEZ MG L Tl
L. P B i@t ohn/-Ficx L CEI CORBEE AT, 2d, AFRIZEILZ K%
P Z B UKRE S 1 13-07) B LA AR FE LI mAEE AL B S OKEE 5 1 12-007)
DEBREH/ T TN,
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2.2 EBRFIE

FEBRBARTIC Y - (KA dE#E (In Body J10, #R1 > AT 4) W THE L A&
ZHE L, KRR (Body Mass Index : BMI) #%H L7z, RIC, &SN4E OEE)5H)E
DOYLGE LM AR T — % (HR, BREERE (VO2) - —EbRFEHHE (VCO2)) DiEf
W7z, TlFERE L CEREIAMRRZIT 070, £O%, 5 2 &L AR O P o
BREIZ /2D X0 RAMEABE L, £ OEIHRE T 30 Mo s i1 X LHi% D%
FRIFCOEBAY - AFROLOFHIZ B ARER AT o 70, T8 ER & ARERITH] AT
Iy BHWERE T BITAT O AT 3 LA EDRIFEZ 221 TH ST -7,

3 EEAMTARERIC L B EEIRE O E

T WA RREROTEBNSREL A2 RIET D720, BBME K LTl ARIC L 5 iE8 &
TR A T o7, SMFIL, X UDISOERWEH OB X ORI~ R 7 & 455
L, HiizHxT /LI A —F— (=7 1,127 75XLI, fHaF I AR—V&T A7) ([THEHL
to%@%%fz %ﬁ%%%ﬁb ZD#%, 1I0W DA T2oMDO T+ —0 « T v 7%
1Tolz, ZIEIC SI% 720 60 [FlHE O < &L O IZHER L, EEh A AR iX 10W/ 5
(1% %ét@@ﬁﬁ)@ﬁﬁéﬁfﬁw\mhﬁwomm(mmmm)%ﬁikﬁﬁf
e Ule, EEAMmRBRTIX, WESAME=%Y 7 27 A AE-310 (2F FMEFR
FHR) ZHNT, HR & 7 L AL T L AEIZ L 5T V02, VCO2 A cFHll L7,
LT —2 05, Aff—HR OBfFRO—%X (K 3-1A) 2HH L, HR » 115~
120bpm FREE IS/ DA A2 RE LTz, FEEIC, 20—k BN 2 &1k HR (220
— ) ICB T AR KAmERH L, A —V0: OREGRO—&kA (X 3-1B) IZHkKAMWE
AL T, RKREBHFREBEE (VO FHEE LT,

A B

HR VO,
200 [ (beat/min) 8000 - (ml)

2500 -
150 |

2000 |

1500

y=0.3635x +81.843
RZ=0.9579

100 | 1000

y=10.106x +342.1
R?=0.8811

500

load(w) load(w)

o 50 100 150 200 o 50 100 150 200

E3-1. H58MEICE T H5ESEFHBROER
A. S —HR D&%, B. Afi—VO. DR
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2.4 =7 WA XFEZEITHEE (Post Exercise Self-Efficacy)

AR H1F 5 PESE 1%, % 2 = CTHW/= PESE RJE (Matsuo et al., 2015, 7 1
v 7 @ a (Cronbach, 1951) =0.92) LEEEROREZMFEM L., 30 o7 HH 4 Xk T
6 30 SRR LT,

2.5 TBIRIBOE DRk

AREBRO FBIIEDFEFRIC DWW T B 2 B L RERIZ, =7 Y XERRFO 5 (R 72
57 & D FEAM C & % Ratings of Perceived Exertion (RPE : Borg, 1982) & PRl OFEM
T % Feeling Scale (FS : Hardy & Rejeski, 1989) @ 2 f¥H D K& % W Citdk L7,

2.6 KEBROT 1 han

AREBROT T hanzK 3-212R Uiz, SINEILOERMEHEm L LR~ 2 7
L AL T 7 Bt A XETORERRIEE 20 RS 72, 20 23 038%0E L 72 RE A
TFS Zitgk L, =7 Vo1 XA 1 DRNCHIGET LI XA —X —ZBE L, EBREH)
5 22 4y D3R L7 C 30 o= 7 A X&BRME LT, =27 A T 1 5[
720 60 [ TLE N ZN, HERET LI A —Z —DAMIT, & 4 50T 1 515
\ZHKBNNE DR EARTD 20%-40%60% - 80% T, 7% 0 ¢ 26 4y L% E L 7= A fr (100%)
TP A X%F LT, =7 YA X TEHBZICHIRET LT A —F —[TFHE LK
RECTRPE & FS Ziték L7z, £ 0%, HOBHE L, FUNALICTT 7 i A X% 0L FRREE
% 30 MR B, 30 23k L7- S C PESE & FS &I L T S, figkL

77
IO A1 (3053) —
2 | 2053 82 (min)»

e—— Pre —i :: Ex > —— Post >
. HR mean " HR mean [ ' HR mean [
- Pre20 ! Post0 ! Post30
: HFnu. ! VO, RPE ! HFnu. PESE

LFHF | FS ' VCO, | Fg | ' LFHF|TES

VO, VO,

VCO, VCO,

3-2. THOYYA XHEBROTO o

AEEREITVYH A XFIRE (Pre). TUHH A XEE (Ex). TIHH A X%REE (Post) ®3 2Dt
wiavhoiid,
Pre20: T4 ¥4 A XRIREHHBEN D 20 Ak, Postd: TH/HH A XL TEHE., Post30: T/ HH A XK
T 30 7. HR mean: 1A% (Heart rate) MF#{E. HF/total: High-frequency/total power (&II3 2%
SEE)) . LF/HF: Low-frequency/High-frequency (3B MHEREENIEIE). VO BEREEE. VCOx ZE{bi
FHEHE. RPE: Rating of perceived exertion. FS: Feeling Scale
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2.7 EBMRIGOFEERE X OV

T 7 A R O AEPRRI RS 2 EEB A TR & R U AT A THIE Lz, HR 135D
Fk L2 0EXT —2 O RRI OB EM Lz, 213 O EBRIRI)SDFLERD 12D DEMERL,
T L AEEHT L TR —Z — [ OBEN O BEDOREN AL RWEE LT —# DX &
LT, =7 %A Xniewh (Pre), =27 %84 X (Ex), =7 ¥ Xi%%LEE (Post)
% 20 pfEloT—2 %20 L TF¥ HR (HRmean) ZHEH L7, EBRK TR, LD
HR LK HR (220—%#n) & DETH L T L% (Heart rate reserve : HRR) (22
SARB IR 7 A AP OEERE (%WHRR) %Rk 7z,

WIZ, ZDORE LTz 20 5D HRV O/ T — 27 huhb | 5 2 5 L AERO T 515
Z HWC L ARE I RSy (Low-frequency: LF: 0.04-0.15Hz) & & & k5 (High-frequency:
HF:0.15-0.4Hz) ZHH L, HFno Z @& OGS, LF/HF % 22t OfF# & L7z

(TaskForce, 1996) .

—IER =& D VOz & VCO2 IZHOWTIE, £7 1 SNV oEEzHE B Lz, £k,
HRumean & FIFRICE BN E N EEE L2WETE LTz 20 507 — % 126 Pre, Ex, Post (23317}
%5 V02 & VCO2: ZNZE D FHEAEFEH LT,

2B, ARMED EBASE & ABARISC W TS 2 2 L FREEOER, Fa, KET
M L. ABERIESITIE, VO2 & VCO2 N2 72,

2. 8 WEMRHT

ZNE ORI, EEEE (=7 93 R S IREE) B KON (k. BE) 22
K& Ure Zoehd@Em otz Tl L, =27 Y31 XplBrrh o@E& A (W) | EE)
SRE (%HRR) BLOMAESH 720 O VOomax O WFEF O HHIZIL, ISL 2 BED ¢ WUE Z1T
7. £, FS EAFBRISIZOW T, B (FS ; Pre20. Post0. Post30. AFHAYK
Ji 3 Pre, Ex, Post) &#EENVEE (=27 41 XFE, flHE) 22K & L7 ERE 2
R BT AT - T2, ZE B 7235413 Bonferroni O IE%EZ L7zxtEDH % ¢ #E T
A L7,

S 6z, EEEBEOFEIC LS PESE & BE T 2 FEAIZOW TR 21T 2 & &
L7z, 7ok, MEE HIZH TN 13 Th Y | MENSIIEEIFSHT AT 22028,
ARETIL, WEREH % PESE & Lo HEYR oM 217 - 7o, SIEEIISINE O B (RrFeE

(BMI) , =7 ¥4 A XFiLRREO F8IH 3 L ORI UG (Pre © HRmean, HFnu. . LE/HF
Pre20 @ FS), =7 H¥ o XIFfuh D LB I L OEBAIRIE (Ex © HRmean, Post0 @
RPE. FS). =7 ¥4 X% %GO F8IHEH L OVAERABOE (Post @ HRmean, HFnu.,
LF/HF. Post30 ® FS) & L7-,

2 CORFHENT X SPSS Statistics 19.0 (IBM SPSS) % AW\ C17o 7z, #iatoA Bk
1% 5% A (p<0.05) & L., 7 —ZITFEHfEESD & L TRLT,
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3. i R

3. 1 BINE OEFIED s

R 31LIBMFEORMEEZ R LT, BE (F122=13.64, p<0.05, n2, = 0.38) & {AHE (F122
=11.37, p<0.05, 2, = 0.34) . KEH7=Y ® VOomax (F1,22=29.98, p<0.05, n2, = 0.57)
BT, RN X2 A EREENRENT, o, ERFABATNICEMKIC L > TRELE
1 AMETZY D=7 YA ZORIZBMERCHA R R EDRD RIS (Fi2 = 22.93,
p<0.05, n2, = 0.51), EEFHIEOFMIZ L > TEMEEFE S22 DO LROERTIEH - 7=
N, EHEEOHDLANE L THSsT 7 YA XREO =7 A XKD HIRIEEN &0 HE
iR g W

£ 32 121X, =7V A XL RBEICEIT D 30 D= YA X o EE)E fir
E%HRR %7~ Lo, EEVAMHII= 7 34 ZEERRREL D bARICEELZ R~ LT (fa=
2.11, p<0.05, d= 0.83) 23, %HRR IZIZZMERRICA B R EIIRIN 1o T2, ZOhE
Fns | EEEEEIIFRBRE TH 720, =7 B A ARETIEE NS T 2 AR OMEA K
L B UABENTND Z EDRRS T,

= 3-1. SmEOEE

Exercise (n=13) Control (n=13) Effect Size
Group Statistics"
Female (n=7) Male (n=6) Female (n=7) Male (n=6) n%p
Age 212+1.0 212+1.4 NS 0.00
(yrs) 214+08  21.0+£13  21.7+05  207+1.9 NS 0.10
Height 165.5+9.0 164.6 + 6.2 NS 0.01
(cm) 160.6+54 171.1+9.5 160.9+50 168.8+4.6  p<0.05 0.38
Weight 57.7+8.8 563+ 823 NS 0.01
(kg) 531469  629+81 519466 614+75  p<0.05 0.34
BMI 21.0+22 207422 NS 0.00
206423  215+£21  200£2.0  207+22 NS 0.08
VOumax 443 +52.5 40.2 + 62.6 NS 0.15
(mkg/min) 390,51  495+58  345+29 469+64  p<0.05 0.58
Exercise 30.6 4 19.3 5.0+ 6.5 p<0.05 0.51
(MET-h/wWk) 5361114 387+243  36+47 6682 NS 0.11
Mean + SD.

1) EBEE (=7 Y3 X8 vs EHRRE (508 A LB B X OWERI (tk vs Bk (%A TE)) 2R L Lz
ol E S BT (p<0.05)
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&3-2. TOYY A ABBRIHE T EHERTS K UEDEE

Exerci Control i
Group Xercise ontro Statistics!) Effect Size
(n=13) (n=13) d
Load (W) 84.5+26.5 67.1+13.5 p<0.05 0.82
%HRR 46.0 7.6 44.6 + 8.7 NS 0.17
Mean + SD.

%HRR: %Heart rate reserve.
1) 3L 2 B (=2 V¥ 1 XHE vs JHREE) D t&EE (p<0.05)

3.2 EBHSISE L= 7 Y4 1 XFLEERLT Al RERE O ik

# 33 ICEBIMLULTH D RPE & FS, 5L PESE %75 L7z, RPE OfERNGIX,
2O VI A XLFERRICBIMEICE > T [RREX O] BEOT A4 X Tho
el epmEhic, FSIL, KX 2 AR IEDEN RSN (FS: Fz24= 3.56, p<0.05,
n2p=0.13) 23, ZMERICEDABREZDRE . B L SMBEFC L 50 BRZAFEMT
RENRD 0T, ZEIEBOME., FSIL, =7 %44 X 30 I8N T=r HH 4 XHi
Lo b aRICEETH T (k= —2.73, p<0.05, d= 0.70), F7-, PESE (X, #IEEEL Y
LEHEEODH L7 A AW THEICH NI LARSNTE (= 2.95, p<0.05, &=
117, ZOZ &iF, EEEEOHDANDIEI P27 YA X HEEITTE L LN T L
W ZIZFER EN TV D,

£33 TV XBHEANBRICETS2EHENRIES LU PESE

Group Exercise (n=13) Control (n=13)
RPE Post0 12.5+£23 13.8+1.9
Subjective FS Pre20 09+1.2 09=+2.1
Responses Post0 19422 1.9+ 1.4 #
Post30 1.9+1.7 1.9+£1.5
PESE (%) Post30 86.2 £15.2 67.9 £ 16.2 *
Mean + SD.

# " ERGBONTIC L DA E R O TR (p<0.05)
* N7 2 /E (=7 Y X vs JTHRRE) O t#E (p<0.05)
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3. 3 ARSI O b

7 3-4 |Z/EFR G T ® D HRmeans HFnuw.. LF/HF 3 X 08 V02, VCO2 %75~ L 72, HRmean

(F1.26.24= 531.47, p<0.001, n2, = 0.96) . HFnu (F124= 23.08, p<0.001, n2, = 0.49) ¥ L&
O'LF/HF (F124= 16.53, p<0.001, n2, = 0.41) 1%, & bICHFMIC KD AEREDEN RS
NI, ZMEFCL D28 TR L. KR ESMEFC L 2B R AERITRSR
inotz, ZEEBOFF, HRmean 1T 7 B9 A X (Ex) IZBWT, =7 Y¥ A XFi%
i#iF (Pre) (&25= —23.13,p<0.001, d=6.94) & =27 ¥ 1 X% F#F (Post) (#25=26.10,
p<0.001, d&=6.56) LV bHEICEL ., £l=7 A XA (Pre) L0 b=/ ¥4
A Rt LERE (Post) CTHEICFE -T2 (k5= —4.57, p<0.001, ¢=0.61), HFnuld, =7
WA X2 FRRE (Post) ICBWTC= 7 B9 A XpiZetiis (Pre) LV b AEITIKLS (fs=
4.89, p<0.001, &= 0.70) , LF/HF |Z= 7 %A X% L§HRF (Post) I[CBW T 7 HH A4 X
AiZeErEE (Pre) L0 L ABICEHM TH 72 (k5= —4.09, p<0.001, d= 0.76),

VO:2 (Fro124= 502.64, p<0.001, n2, = 0.95) & VCOz (F1.01.24= 401.55, p<0.001, n2, =
0.94) 1X&bIZ, IR D2AERFDREL . RELBMERIC LD BRZAEMANT
SNz (V02 Foos= 6.23, p<0.01, n2, = 0.21; VCO2: F224= 3.41, p<0.05, n2, = 0.12) 73,
BIMERIC L DA ER TR R EN o T2, ZEHEBOFER, VO2 & VCO:z & HiT,
7 P A X (Ex) IZBWT= 7 34 XFTEERRE (Pre) (VO2! f25= —20.26, p<0.001,
d=5.10; VCO2: 5= —18.99, p<0.001, d=4.80) & =7 YA X5 L EIF (Post) (VO2! t2s=
20.57, p<0.001, &= 5.08; VCOq: t25=19.35, p<0.001, d= 4.82) XV L HZICEMZ 7~ LTz,
S HIZ, VOz (8a=2.34,p<0.05, = 0.92) %, =7 ¥ ¥ Xh (Ex) (BN T 7 4 A
AHEPKRRIEL Y b ABICRE TH o7z, FHLKMDO VCOIZ2WTIE, =7 %41 Xff
DRBEEL O L EVEHE TIEH o728, AEZEITIREIN o T,

ZORERIE, =7 I A iR ORFRICAE D BB, =7 Y5 XFE L RFRBE TR D |
FRC= 7 8 A XFEO G IREE L 0 SR EREN &S <. B BRFYEHE S &
TholzZ &b, AT LD QBT A4 XANTLA TN Z ERHEES
ho,

Pl X oz, =7 4 ik L RO FE S X OVAERP XS & PESE % FLikiRef
L7efER, =7 %94 XIXUTIEFREOETTRE CI/T2 TR Y . EENKISICIXSINE R
THERZTRIN R ol LnL, =73 XFETIE, =7 ¥ X TAHE
J&D PESE & AHMNKIETH DT YA AT OBBERENAZICENoT2, 2D XD
REBR R K OVERRIRES PESE L BT S ATREMEN H D L& X RIZ, =7 A X
B LB Z L Z 0 PESE & B#42 ERIZ DWW THRETT 272912, PESE & 5EE 24k
& LI BRI 24T > 72,
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&34 IOV XBREABRIZB T HEEMPRG

Group Exercise (n=13) Control (n=13)
HRmean Pre 63.3+9.9 68.8 + 6.5
(bpm) Ex 126.0 + 8.9 127.2+8.9
Post 68.2+9.6 743+5.0
HF ... Pre 0.51+0.21 0.40+0.20
Post 0.45+0.13 032+0.12
_ ) LF/HF Pre 1.39+1.23 1.40+0.77
Physiological
Post 2.10+1.44 249+ 1.26
Responses
Pre 228.2 +£30.5 221.4 +46.1
V02 Ex 1258.9 +268.3 1044.4 +193.9
Post 234.0 £ 28.7 223.5+453
Pre 188.5 £26.0 188.6 +41.7
VCO2 Ex 1154.4 +£289.1 987.1+1994
Post 189.3+31.6 180.0 +39.0

Mean + SD.

# BRSO L DA ERRH ORI (p<0.05)
* MSZ 2 FE (= Yo R vs it HREE) o tiiE (p< 0.05)
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3.4 = A XFEL HMRBRCIT D= 7 V¥ XFEERIT AT RERK & B9~ 5 HEA
#3512, =7 VYA AL XHEECRIT 5 PESE 20 mA$ & L BElRaHr o4
DFERZ R LTz, 5 2 7 CPESE & A B2 BEMEN R ST = 7 B X% 22 HRE (Post)
?D HFnw &, WS S IZAERBEEMEIIR S o T,

K35 TIVHYA AR EABRIZE T HEEIRSTOKR

Dependent variable:

PESE Exercise (n=13) Control (n=13)
cc():e%rfzi:zgf ?r) Statistics cge?‘:‘zg:ggf ?r) Statistics
BMI -0.104 0.736 0.584 0.036 *
~ RPE Post0 0551 0051 058  0.036*
FS Pre20 0296 0326 0078 0800
Post0 0.589 0.034 * 0.314 0.297
Post30 -0.002 0.996 -0.016 0.959
 HRmean  Pre | 0173 0571 0347 0245
Ex -0.658 0.014 * -0.104 0.736
Post -0.275 0.363 0.196 0.521
 HFau  Pre 0438 0135 0264 0383
Post 0.035 0.910 0.273 0.366
 LF/HF  Pre | 0472 0104 0363 0223
Post -0.274 0.365 -0.374 0.208
- vo, Pre 0126 0683 0328 0273
Ex -0.192 0.529 0.424 0.148
Post 0.010 0.974 0.367 0.217
V€O,  Pre 0311 0301 0254 0403
Ex -0.333 0.267 0.419 0.154
Post -0.056 0.857 0.365 0.220
* : p<0.05
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3.5 7YY A XBECRIT D=7 VYo AFEERIT AR & B4 5 K

#3612, =7 VA XD PESE & OHEUFHITICB T LG ERMEREZ R LTc, 72,
3-3 121X PESE L AEICRE#H T HEK & L TENR-T2EHK L OBHRICOWTRLT, =
7 YA XD PESE & AEICEET HERIZIL, =7 ¥4 X (Ex) @ HRmean (r=
-0.658, p<0.05) 23T, =7 Y1 XEH (Post0) @ FS (r=0.589,p<0.05) A IEIZH
HLTW iz,

SFEV, EEBEEOH D ANTIE, =7 YA X0 HR HMELS, =27 A4 XEZIZR
SWBNZ EN, =7 A AFEZTEAE @O, BERT 7 A XOfkRE A Rt S
HLHEHNTHLZ EEERT D,

% 3-6. THYH A XD PESE LOERIIFSITIBITI2EELER

Dependent variable:: . Correlation ..
PESE Variable coefficient (r) Statistics
Exercise (n=13) HRmean in Ex -0.658 0.014 *
ereise FS at Post0 0.589 0.034 *
* 1 p<0.05

A 100 - . B oo -
[ ]
L ]
80 80 |
L ]
[ ]
w 6o | w 60 |
m L ] m L ]
o 40 | o 40 |
0 = '1R12:83X4g3%;28'41 20 y = 4.0844x + 78613
[ N r 2 —
r=0658, p=0014 _ R?=03469
r=0.589, p= 0034
0 L L | 0 1 1 1 1 1 1 1 L 1 1
60 9 120 150 54321012 3 45
HRmean in EX FS at PostO

E3-3. A IHYHAXEIZEITSPESE &9 HH A XHD HRmean & DR
B. LYY YA XBEIZBITAPESE LT/ HH 4 XEEDFS EDER
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3.6 XIHHEICK T o= 7 VA XFEEZAT Al ek & B4~ 25 2K

#3712, xtHERFED PESE & OHEIRSHTICEIT O ABERERE R LT, 72, X 34
121X PESE & A BB 5 ZK & LTTQ#O?‘:W%I&OD&EJ% ZIOWTRLTE,

7 YA XFED PESE & A EIZEE T 5 E K21, BMI (r=0.584, p<0.05) 23 1EIZ
=7 %% A XE% (Postd) @ RPE (r=0.589, p<0. 05) DA L Tz,

SF Y EIHEEO 2V A TR, BMI 1L 16.2~24.2 O#iPHZ > 7272, Z OHF T BMI
MEWARe, =7 W XEEOF K2R TR D 7202 L A8, i?*fﬁww&EEL
ITCE, A RESEL2ERTHL I LEE®RT D,

% 3-7. XBE#HD PESE EDERARANICETS5FELHER

Dependent variable:: . Correlation ..
Variable : Statistics
PESE coefficient (1)
BMI 0.584 0.036 *
Control (n=13
( ) RPE at Post0 -0.584 0.036 *
* 1 p<0.05
A 100 . B o °
L ] L ] [ ] L ]
80 - 80 +
. [ ] .. [ ] . o
w60 e L 60 L]
g ® L ] .. m * ® L
0 a4 b 0 40 L
y = 4.3086x - 21.227 y =-4.9765x + 136.85
20 R2=0.3414 20 + R2 = 0.3416
r=0.584, p=0036 r=-0.584, p= 0.036
° 15 2IO 2I5 3I0 ° 6 é 1‘0 1I2 1I4 1I6 1‘8 2I0
BMI RPE at Post0

X 3-4. A XEEEIZH(+SH PESE & BMI & DEF
B. XHBEIZHIT5 PESE & T/ HH 4 XEHED RPE & DK
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2
3

4.1 EEEEOAF M X 5 EENE X OVERKES

T WA RRE L SRR OREEL L 7o BINE 2 5o 7o, SINFEFERM CIXIZIF
Uk Ch o 72, —F . DINERF CILEESBEICHE RAPRBO LN, ZhbDZ L
MH, AFRICB N CSMERITEU REN CTh o7z Z LRSIz, £z, SMERIC
BT, %40 HR Z AW CTEERENFEFEIZRD L OICHRE LD, =7 i X
D%HRR IS MFHEF TIZZF L ThH o7, —HF TEIUTHE YT 2 AMEIZ= 7 ¥4 X
BEAMEELY bEMETh o, 22Tk, AWMICESEIEDH 2 NTEEHEEO 220
ALV HHENZ L, WIS EI LSV BERTND Z ERKBIN TS LB 2 b
Bo LinL, 2HFASOEETHZ (BH 5,2007) VOzmax iE, T2 %31 ZRED KT
HLOVLAEBEICELL R ZLZTHILTWEDR, AEAITARL, BWMEROR RSN,
ZOZ IR ERioT20, VA XFENMToTWBZ TP A XONKEHERL
el ZAhH, TUr=UIRKEKOM, WERSCH I N L —=27 0 RNy RAR— Vi B4
SR I YA X Thote, =7 PP A XFETIHEHEIEIHL b 0D, LT LHEER
INEHFFABEN R D LD R YV A XE{To T DE DI TIERNZ LR ZOfERIC
KELENTNDEDTHH 9,

FESOUE DO PIESE 2335 FS 1%, ZMERICHER R EDRIT RSN hoTz, &
DN RGO K 5 225t G TR E OEERE T 7 I A X &7 2 G6 DR
JEAE ORI 1T, EEEIEOABIZLDE N TRV EREZ LN, £D— T, PESE
WZIIBMERC L DA EREDRD RSN, =7 ¥ A ZFEDRHFRIEL D bAEICE»-
oo TNHORERIL, =7 V¥ A XEMRFO EBHSIERIETH LI b0 b BT,
PESE 23%HBEL D b =7 ¥ APETHE ITH W I EBFER S 7o, B ERICESIEE
DHHNFTZIT LT A XZkd 2% PESE, D% Y FEZFITAREEAE L., 17o72
X0 Oy YA XEFEZFITTEDH &I BT, L0 RWEESTHIZF -
TUWD Z & WNEITHIZE (McAuley et al., 2003; McAuley et al., 1993) b HE X 55,
LovL7Zen s, =7 %41 XFE L P REED PESE OB 7@ NI, EEASIG LA DR
DERPFET HAREMENR B 2 DD, £ 2 C, EEEEOAE L PESE & 0BRSS
A IBICHRD7ZOIT, ABMRINIZER LT,

HR (213, Z2MMEBEBRIC L DA BREDIRDRENRD -T2 &%, HR 20V TSINE
RO YW XRBROEBRENFZEIC/RD L OICHELZZOTHY . AFEICE
A EERREORENEY ThH -7 EER LT, —F, VO2 & VCO2 [ZIFfE & &
B L O ERZEERBRD B, =7 31 XD VO (ZIEBINE REFIC A E A 20
RENTe, T, =7 YA XD VO N7 ¥ A ZEICEB W TR L U FFITE
<, VCO2 IEEWVMHFIIZH ~ T2 Z LA/ R L TWD, ZORERNGIE, =7 ¥ R
BEEL D b, =7 ZHOBEORIAHANLATZTEHY . ABEREIZITERIC
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T YA ZEATZ TV Z LR HER SN D, FRO@EY , =7 ¥ XFETEkA v s
P A R BB E L TIT> T D720, VOomax [TIEBIMNE R CHE 22N o T
TEREBEZLNDN, EEFIEORWAL VL, EFRFATINLERENTND Z ENE
ZoN5, EHEEANL, AREMEOEIOZETHY, FL—=2 7 22 & T
BEREDS TR L S 4L, MRREWRE )N E £ D (B 5,2007), ZDZ &b BERAT) &8
5L 7 YA XTEH e TH, =7 P A ZRHIHFIAT> T D= g
RN Ko THERIGER R Z D, MOFEL 1 EHHHEN L 20 =7 i1 Xth
DEFEOR Y IABRENDEE -T2 ENRB Iz,

72, LF/HF & HFnuwllIiZZMERRIC L DA BB REN o1z, LML, =
7 YA AR BB AT HFnu 3@ <, =7 Y% RO ##RFO HR KV E]7)
DRSSz, ZauE, HEREEIC X o TRIZEMRIEEI K ENTLE S v, HF ST —72 1
U, ZEREO HR ME T 5 &0 9 e 798 (Sakuragi & Sugiyama, 2002; Melanson,
2000) & —&HT 5, 7L, 2O HR © LR & Tl L O, SR RIGHE) & 552k
PRIRTEE) & OBIRITITME AR AN TOEEB N RE WV E S TWD (L, 2013), AT
LR —DEANTO b L—=0 TR ERM Tz b O TIER L, BIOMEARIC K 5 k%
[TolbDTholeloh, BERENHED LNRhoTeDnt LitZen,

4.2 =7 YV A XFPEBAT AR & B 5 2K

WIZ, =7 P A AREL BB WT, 27 ¥ 9 A AFESITAIREKX TH 5 PESE &
B9~ 2% K & HEG AT IC K- TR L7z, £ ORER, =7 ¥+ XD PESE (213,
T HH A ZHD HRmean NI, =27 B H A XEHO FS NIEICEE L TW e, 3720
L, #EHEEOH D AT, =7 FH A Xho HR MELS . =7 A JERICRINR
WER L D Z L= 7 Yo XDk & et S, EEVEIEOMGI SRR 5 HETH 5
ZENER BN,

INHOFERIE, =7 ¥ A AFENEHNAT o TN D7 YA X2k -T, =7 %
YA D HR MELS . =7 YA ZRROPRIEPEE LT Z LITERTLZ ENEAL
ND, BROW@Y | frx 27 YA X2F i L T D7 YA XREOT 7 Y4 Xt
DODHR &7 HH A XOFA L ZMRLTE A, Tr=r 7KK, HDHWERr— KA
AI7RPMN == VTV LATORBEEO T v 7T LAFEREIZBNT, =731 o
HR 73 RIE -7, ZROOREIT, WINbAMBEOREN ML N =7 ¥
A X TH Y, MFHFEERCERMEIZIR 2500, EHEEL L TUT> T =7 A
ADOMPIZ L DAREENR DD, 7o, B — FAA 7R EI3EI THEEZE 7 3o
A CHLN AMETHEA LIZAEET LI RA =2 — LEX (TIIER CTH D, DD,
FR LTV A B TOLEMEIC L - TEMEZR LS, Wobil) O %44 X2ITR 7
bz 7YY Ao HR Z IS RTRE—R2s LIV, £, =7 A X&EH
FINZ & D — BB TS & RO BIAZ, MO DR EBRBESND Z LRG0
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TW% (Sakuragi & Sugiyama, 2002; Garber et al., 2011), =7 %41 XFEIL, K% D
T YA X —EE, ML CEB L7 & TP XBROKDNEL D2 L
ZFE L, ENEEBEEIC OB S TND Z AR E T,

WIT, xtHREED PESE 1213, BMI 3 EIC, =7 %44 XE% D RPE A EICEE L Tu
ﬁw-iﬁb% EEEHIE OO ATIX, BMI X 16.2~24.2 OHFATE > 7728, Z OHiH
DOHFTD BMI BEWVAR, =7 Y4 A B O IR RETTEN D 72N &, =7
A REFHEZRITCTE, A RESELERNTHLZ ENEZ BN,

SEATHISEClL, RPE & ESE (23O BEM N H 5 (Ekkekakis & Petruzzello, 1999)
ZEDRMEIN TS, RIFEICBWTYH, =7 ¥ A XEH%O RPE NEEL T\ =2
25, RPE 2 PESE LB 5 Z LI PHEEY OfRTH-7-, LrL, =7 AKX
#ETIX PESE & RPE L OFEZRBEMHIIRD SNeh o7, *HBEETIE, FiRMic T
D, NI EET 51EE, PESE MRS 20 PETH D) LKL HITE, PESE (IH
72D Z ERARMEERITIEINTNS, L, =74 XBETIE, =7 514 K|
%IZRPE=16 TH Y, [EoW\~n7p ) 50 O EFEHE L7Z A% Lt PESE Z1{K
<FHl L TW D 0T Tlidlel . AFROPFEEDO T B 4 ARHERIIZE O TH, 3
THLIZEAEDAND PESE X T0%LL ETH Tz, ZDZ W, =7 %44 XERZEB N T
PESE & RPE & RSN ool E LTHET NG, EEEEDOH S AT
X, RFEEOHELE DT 7 P A RIZH IR RIEFEN > THHEMGETEZ2HDTH
D, BEDITo TN PP A XOMELFRI U, HDHNIZENLD HIEKEETH 7=
ZENBIOND, LVEBEO YA XEETHZ LT, HHEEOHDHAD
PESE & RPE & OBEMEN A OGNLD000 LitZewy, L, [KEEO= 444 X T
X RPE & ESE EOMBENRH L DD, @RED 7 B4 1 XTIt oMk 3R S e
WeE o 72w (Hall et al., 2005) &%, RPE 23KV &< 725 & 9 7 iEdh i i OiEH)
OFEFAIC L > TEZ OBRERTH 2D 2L B2 oD, =7 A XOREITE

WIZBZXDHRETHAD,

F72. BMI OEWANIEE T Y XFEEAT AR @\ 2 L2 DWW TEET 5, %t
HREEO BMI 1%, 16.2~24.2 OfHTH Y . & (BMI<18.5) 2324, £hLSMIeE
WiE (18.5=BMI<25) OIS NI, MBFEOPTORME D L, 240
PESE Z{X < 3Ffi L. KKxHZ BMI 2380 2 A (BMI=24.2, 23.7) 28 PESE % & < ¥
LTWe, AFFETIE, =7 ¥ XS B LB OX BIE A 2 > 72720, BMI 04y
=7 A AFEBIFER U Th o7, L, =7 A AFETIIORITHHEIND
ATHPESE #m<FHIILTRBY . Ty =77 KA EEEE L LT, EEEIED,
WATIE, BMIA 108 THHZENZ I A XEFEFT TR, T72bb, #
FEER T2 R E o TND I ENRBELHND,
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5. &0

ARETIX, HIHEFEOAMIZL D=7 Y0 AFEZIT A BRE, B8R L OV ERRIK
JEDEN & TEBEEO A I KD 7 Y A EERIT ATRRES & BT 2 FRIZ OV T
WD LD IRHRERBE BT,

T WY AFEFT AR, EEEIEOH L ABRHLNCEE TH -T2, &I,
é@%ﬁﬁf%éi&%%4x¢®&fﬁﬁi_owf%$E”E@%ékﬁﬁ%’ﬁ#
>7, Ll FBIKOCICITEEEEOAEIZ X 5EWIRS ol ST, iE
@”E@%ékkﬁ@”@@@mk ZhZho PESE & i #é%l%@dbtoﬁﬁ
HEHOHHNTIE, =73 A4 X0 HR HMEWZ &0, =7 ¥4 XEZICKT DB RN
LU D Z =7 Bt XD L, EEEE O ORR L EKNTH D Z &
WRSNTZ, S5, EEEEOZRWATE, BMIAAGEWA, Oi@ﬁﬁ%?iLE@%
BTHDHANL, =7 A RERICH R T DD LR i X FER
T&E, =7 ¥ A Ok OMEEIZEIE T 5K TH D Z & B3RS LT,

2B, BIEOEIZOWVTIL, LT OMICHEHFEATH D,
R RARTL T, IR, BEIEE, (LHRERRS. B EE oA T X 5 EBNEB &
ORISR = 7 Y3 A X0 B C2h RIS RT3 8, B KPR 7P AR TS g
fFZERHC . 2016, 25, 21-33.
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k=1
TIIL
e

4=
1. REFED £ & D

T YA ZDFERRMEE, A DS DREFEICR LT < OAEMERH D Z LR35
ILTVBICHE b bLT, Hax RAEERICE > TEET LI LIIRETHL, ZDHERK
ZHOICT D701, AR TIX, =7 YA XOFERE-CHMFEIZ I\ T EERRER T
TH 5 ESE #HWT, =7 %% A XEfikFD ESE & =7 %44 XOEIZHE - FBIE
FOVERBIE & OBEMEA Y | ESE [CE A KT TEANCANET 2 ERE (=7 934
A DMk 72 Fhii 2 HE /I MEET 2 ERK) 26N T 522 ML LT,

FP.E 1 ETIE, HIREE L =7 P XEREOEBEM: L BURIZ DWW T, R OHER -
HEZ HR L Lic= 7 %9 A XOFRMECMR . EBVE B O E ki & 2 of#Es, =7
P A ROE MR 2 PLET D, & D WIMEET 2 AR - thaHY - BREEAYER 2 AT
FOWEFE LT, AT AL L7, WiZ, =7 ¥ XDk 72 Ehia & 23 5 7
DOEERIEE L SD, =7 B A Xk 2 B Ok (A7 7TREI&) (Exercise Self-
Efficacy : ESE) (22T, =7 o XENils O K00 . 1§87 & L8NS & DR
HEZR L, S6I2, 2089 REBR L Dt (HR) 0B A RISE) 70 & AR X
S & ORHEMEIZOWTH AT Z £ L DT, ZNbDZ b, =7 A XDORER
RSN, AR - BEMENIZT Tk, =7 3 A XEREEOMANICHNIET S
FENB LOEBN OGN ER L TS aEEER® 5, L, ESE & H#ME L O
BIRCRS, S B AR RIS E) & o BBV W TR L 72 AFZEI 3 RS 7= B, £ 2
T, AWFETIE, =7 ¥4 XEMIFO ESE & BEMFE X OIS & oA o B
PEDMRIIZFE R Z Y T T, HFEEITo 72,

F2ETIEL, MEL &L LT, MBREOEEBRE C /A X275 5ThH, £D
e D FEI I L OB SOGDMEANCE A TR 5 Z LAY ESE 1T 8% KIET THE
MR DHZ EIZER L, EEBEEORWRTAE 434 (L2884, i 164) X5
W Z1T > 72,

AR RE CHEEOEREICGDE L7 A X270, [5 {Tolez 7 3 A
AEBEZITTEDL] W) =7 P A ZHEZTAHEE (Post Exercise Self-Efficacy :
PESE) & F@ifds X OIS & O BIEPEIC DWW TR Lo, SN 1% 22 Sl ok
Mz ko Toth, PEEDRE (OO 40%) THESHET LI A—Z—(2 X% 30
DEOZ I VY A XEFhw L, =7 YA XOKT IR L% 30 ko772, &
B, HR 2#3HRI L, F8IRIG & U CEBIRERRE (RPE) & HRIEIGRE (FS) %
ik L7z, 567z HR 77— 2026 BEEMRIEENL, =27 ¥ XAl - % OZ R ORIAZ
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JEAPRETEE) (HFnw) & QEAPEES) (LF/HF) 12X > Cilii L7z, PESE |%, =7 %A
ZHET 30 3 tRICFHE L7-, PESE Z1¢EA% L L, BMI & =2 ¥ XFEfilkF o FBIHY
BLOERNSERAZE L LIZAT v 7 U A RIS L D BRGSO 21T > 12, % Of
K. PESE (37 ¥¥ 4 XE#D RPE L AL, =7 %A XEHRD FS LIEIZ, =7 %4
A R LD HF o EAICEE L TV, D% 0, =7 9 A XEEZ TR0
Wipl, 27 YA REZIZKDDEWNEE T, =7 Yo X% LR B AR 3 0
Hil, OF Y RBARMEN TH D Z &0, =7 B A RERBOENT T A AT
AR L BT D 2 L AVRENT, T D OBEM AR LTSI, ABFERI O T T
b, ZORFELY, PESE =7 ¥ A X2 LD FBR RIS T TiERl, =7 %4
A X% ORIAEMRIEE), DFV AEHARSE GREET L Z Enbhrotc, Thbb, 2
DFiEZHWT ESE & BE 3 % K A FEBRAYICHRGEE T & 5 fREMED R ST,

LU, B8 1 OXRE X, EMRT 7 P A4 AOAR—YEE2{T-> TR ATH
Slcicd, EEHEEOFAEIC LS PESE, £8lAk L OVERIGDEWVS, PESE &
B AERIZHOWTIEARHATH - 72,

FIETIE, M2 L LT, TOHREMKICE > THEOEENEIEL MR L, EiEIEs
AT 2279 A R (T4, BrE64) LEIEEORVREE (74, Bk
64) ARGl L, EEEEOAEIC L% PESE, EEME L OVERKSOEW & PESE
ERHT A ERICOWTHRE Lz, 7. SMELEERAMRBRICE VD, 5F 2 B L FREE
O R RE DYEBNSREE SIS L7 BRI A — X —DAMBEEZHE Lz, TD%,
BEEFEEO7 7 F 21T 305 ﬁ@I7#%4x%%mLﬁwﬂﬁEkE@%ﬁEGWE

FS). /EBM S (HR, HFnuw. LF/HF) ([2HOWTH [ARRICEER L=, F72. AHNEIS
JIEMREERE (VO2) & “bmFPHE (VCO2) Mz, =7 %4 A i« - %D
T—HEiEk LTz, TOME, PESE X/ V¥4 XFETHOLNIEE T -7, S HIT
EHOIETH D7 A XD VO IZOWTH =7 A XFENRHEIZE - 7‘_0
2L, EBWOSIIESEEOARIZ L 2B NIRE N2 0T, EHIT, =7 A
AR ExHREE, Zh 2o PESE & BT 2 EKZRETd 5720, HERSIT 21T o7,
BEENUF T IEIRIRE TN DI T2 DiTh e o Te, ZOfF, =7 %31 X#ED PESE (12
X, =7 A XFOLHEOVEEE (HRmean) MAAIC, 7 34 XEHO FS N IEIC
BE LT\, T72bb, EEEHEOH S AN TIE, =7 1 Ao HR ME<, =7
P REBICKDDEWEE LD Z &R, =7 XOMkICBIE L, #HEhEE oMk
WZORMAHHERTH AL Z LRSI, —J7, *H#EEO PESE (21X, BMI A 1EIC, =7
P A X EH%O RPE ZAICEE L TWe, T72bb, EEEEORWATIEL, BMI 285&E W
AN DF VAR TILE ER B Th DAL, =7 9 A4 RERITH KA 57 03D 7a 0
NI Y YA REFHERITTE, =7 VA XOMEOIEHEICBET 52 EHKA TH D =
EMTRENT,
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2. W9 1 EWFSE 2 OFEROMESIZ DN T

WFE 1 EHFSE 2 TR INTRERICIE, R AET Tidked, MERD RO, 2O
EEIZOWTELRT 5,

F9. WFZE 1 TlE, EEPEEO R WA® PESE IZEE#E T S B O—D2 L LT 7 o
A% L FRE ORI AEAPFRIEE) (HFnw) 23R SIV7203, BFZE 2 TR SR o7, X 4-
1ITiE, #F%E 1 L 0H9E 2 123517 % PESE & RIZIEARIGE) & OBIfRZ R LTz, #f%E 1 T
3. =7 YA XEZEFREO RIS PMEN 2 F b 5D, PESE Z fiuhii (A% < FFAH L 72
FENWABIZEFEL, L, W9 2 OB EIEO R WATIE, 1 DL Ic=7 3
YA K% 2R O RIS EARRE BN (HFnuw.>0.6) 724 6. PESE Z Ml (2K < FEf3 5
FHEHWRDoTo, 2R, 2D 2 DO RICHESNE LT —2DHB LB X b D,
WFFE 1 EHFFE 2 CRH L 7= B IREPE 2 el L7228, BMI 0% iiE 0 HR 72 SIc B L B
BRI R LN 72726 BEES T Z OFESIZEET 255 OWCTIIARHTH 5,
EARBOENDIMNC, =7 oA RN D H-OE R &, RFETITAETE T
WRWHIOZER N E FIZITH D Db LIV,

Fo, K410 X5z, EEEEOH D ANTIIRE /2, PESE % 100(%)ir < F THEAM
LTWe, D0, EEEEDOH 5 A0 PESE & H A RES) & o BN A2 5t 55
BT, AWRICB T 2 EEBRE LD bEBEIZT 570, WS ONDOBEDEWZ LD
BN METH A,

® I ATE
@ *IBEEs
R 1 B2
EFEEOLGLA EFHEFBEDLELA EHEEDHDA
100 ¢ oo . 100 - ° 100 .'n . .
* :& . ., . . % —
B0 | 80 L
.X": . - o o — ° .
_.--"- L ] . 60 ®
w 60 * * " &0 . ] w
7] * e 00 ) % 0 .
L 2 B ol w
o 40 | * a 40 o 40
* y = 38.309x + 55.58 y = 2.5881x + 85.114
| . . 20 | R?= 0.0747 20 R?=0.0012
¥= -57.291x + 89.806 r= 0_2?4‘ p= 0.366 r= 0.035, = 0.910
R*=0.1454
0 1 1 1 D i 0 L L A L I
0 0.2 0.4 0.6 0.8 1 0 02 04 06 08 1 0 02 0.4 06 08 1
HFn.u. in Post HFn.u. in Post HFn.u. in Post
RREEIRELL BIRBMRENS IEGREN BIRBEHZRELM IRAEENM B R R EA

R4-1. BR1BIUVHAR21CETEHT V954 XBERTARRRE (PESE) &
BIXEm#2EE (HFn.u) SOBERKR
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WIT, WFFE 2 IS HEEEE O 72 ATk, PESE & BMI 238 L T 7228, #F%E 1
TIEBEMES R Se o dz, K 42120, BF%E 1 L0F%E 2 128817 5 PESE & BMI & ©
Btz R L7,

FT. MR 1L OBIMED BMI 2R LIz 2 A, 4 A2 T (BMI16.0~18.5), 5
AP THERE 1 EE) (BMI 25~30) (2B S N72hy, w0 OF Y PESE % fitdi | 2K <
MM L7 Th R, 2 TIEBEEEN RSN o7, L, W52 TlE, E
B EO RN (16.2) DAL PESE Z{K<FHli L Tk Y . BMI O3 TIXHHTH S
N, ZOEMOFTIEEmDTHD AN PESE 2@ aHliL T\ e, 2O Z &8, BFgEl &
L 2 2B D REROMEE A LT, EEBEO 2V AT~ @it A
DEENTNWDHZERNEBEZONATZD, RIEO L DI, KVFEMZRe T 17 4 — L OFHEN
METHAH, £7-. BMI 28 16.0 Kfwi<° 30 LLED X 5 72, X VL& 7 BMI O &%

Wkt L CRIC =7 A X2 To2BRIiE, LV BEERBEEEN RSN ZEHE 2 b
ol

@ IR
@ 18
Jo
I w2
BEEDOLLA EHTEDOEA EHTEOHDA
100 . 100 . o o
100 o o
B . — ¢
80 0‘ ¢ 3 80 | a0 |
[ .
*? e ¢ .
— . & .
" o
60 ¢ o * o e 80 -
L ] L]
RIS g o % a .
40 + * ., 40 Q4o
. -
y = 0.2495x + 74.688 - 43066 21207 y=-0.7262x + 101.4
20 ¢ ¢ Re=00006 0 - YTt 20 | R*=0.0107
r=-0.024, p=0.880 1= 0584, p=0.036 r=-0.104, p=0.736
0 . " ) 1] 0 . .
15 20 25 30 15 20 25 30 15 20 25
BMI BMI BMI

K 4-2. i1 BLUAR2I1CBTET 0994 XBEXRITAIRER (PESE) &
BMI &£ DE&E
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3. AWFFEICE T DIRA &A% ORE

ARBFFERE RTINS DD DORFFRLHE L 2T E R 52 0RbH 5,

EFF. AMEOZMETNT N RFAETHY | FiELRIRONZERTHL Z &

METOND, TOD, RWRICE T 57 ¥ A XOEEN2FERE DR TOANIZY

TIEEDLNEIMICONTE, —HTIEFE 272, £, KRB TIIMEZEIZ OV TOFEM
RIEHIAT > TR, Ko T, FEI-OHER]. 72 EIZ X 28k % RBHEOSINE IZHB 1T
DRI TH D, £z, AR ROZ LML ®mD LTI, S HICSMEREHER
L, EE D TN E T2,

PRI, AL D B AZEAR G B Jo L OVASHAP RS B 6 O B A rfdiEE 2 HRV O/ D —
AT SN IO TRM L 72 2 E D RFAE LTET b D, ZOr kL, EiC
LHIRFIZI5 1T 5 HR O B AR 2 3 2 72 DI WV S 30TV 2 L S 47z R TR
> —/L (TaskForce, 1996) Th 273, ZOFiEz T 7 Y4 A Zrho B AR ORI
WD Z I ENTEmO NS EZATH D (Sandercock & Brodie, 2006),
FEDT=8 AW TIE = 7 %A X HRV FEEE % I W e o 70, 511X, Coarse
graining spectral analysis (CGSA %) (Yamamoto & Hughson, 1991) 72 E Do 75 H7
HiEzANT 7 i X HRV FEEA T 5 2 & T, K Ve B RIEE) O
ZALRB AR L TV ZEBARBERDLITHA I,

S HIZ, AFEROSME TR LT, EHEEOFEST 7 3 XORNFFUSN, §F
M7 a7 4 —=MZHONWTHEEZ L TWRWRBET b5, EERRCT 7 1 X
KT DML, EIEORPLRE ZINEOT 07 4 — M H O E S, PESE (2
TLHILERBZLNDTD, AH%IT. ZNUBIZOWTOFMARTNLLETH D,

AR LY, =7 VA ARG B S AT D OBER D —HH LN o7z, FE
LD 720121, ZOMRAZ I LT EIHEFEORWANR T2 ¥4 X2 T TE D)
EE U D7 YA AOFEECEBN - ABLIRISIZ L D=7 3 A X% fikfe T X 5 1EH)
FREE DR ETEZRGT L TVETZW, 612, (7P A X2 (TTEDL] LELDH LD

REHLFY, FHEKBREORKE S VR EIZHONTH, KO REEITY 2 &0
METHAD,

ZOXIT, TNETOZZ YA RICET DAL TRR DB, EIEES &
oK =7 YA RO E, BT 7o —FICE RN L RHFETETHA D,
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4. KO EMTH LA

EEEEORWATIE, PEEOT 7 Y ¥ A XN 2 HEZTRIEA =7 A X
SRt F D EBRISOGTZ T TR <L EPRIBOG, R ARAPRGEEMENL & BES 5 Z &
RENTZ, ZORRIT, AW PID TH ST LTz,

SO, BEHEEOFEIIL > T, =27 ¥V A A aiifii T 2ERNITERD Z LWL
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