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Effects of attentional focus and cognitive strategy on perceived exertion
during aerobic exercise for maintaining and improving health

Shun Wakatabe (2102003), Yoichi Hayashi, Shigeki [zumi.

Purpose: To examine the effectiveness of attentional focus and cognitive strategy in
aerobic exercise for the purpose of maintaining and improving health, this study set
three research: 1) Investigation of the relationship between exercise purpose and the use
of attentional focus and cognitive strategy during aerobic exercise, 2-1) Examination of
the effect of internal attentional foci on perceived exertion during high-intensity aerobic
exercise, 2-2) Examination of the effect of external attentional foci on perceived
exertion during high-intensity aerobic exercise, 3) Examination of the influence of
exercise intensity on the relationship between attentional foci and perceived exertion

during aerobic exercise.

Methods: In research 1, we conducted a survey on the purpose of exercise and the
attentional focus and cognitive strategy used during aerobic exercise among
undergraduate and graduate students. In research 2-1 and 2-2, male undergraduate and
graduate students performed 20-min aerobic exercise using a bicycle ergometer at 70%
V Osmax, and we compared the effects of internal and external attentional foci on
perceived exertion during exercise. In research 3, male undergraduate and graduate
students performed 10-min aerobic exercise using a bicycle ergometer at 40%, 50%, and

60% VOsmax, and we compared the effects of internal and external attentional foci on
perceived exertion during each aerobic exercise.

Results: In research 1, significant relationships among exercise purpose and the use of
attentional focus and cognitive strategy during aerobic exercise were emerged. In
research 2-1 and 2-2, there were no significant effects of internal and external attentional
foci on perceived exertion during high-intensity aerobic exercise. In research 3,

significant effect of attentional foci was emerged only at 40%V Omax.

Conclusions: Differences in the purpose of exercise may influence the attentional focus
and cognitive strategy used during aerobic exercise. The effect of external attentional

focus on the reduction of perceived exertion may depend on the exercise intensity.

Key Words: Exercise intensity, Borg’s RPE 6-20 scale, Distraction, Internal focus.
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association BEIZIS1T 2 RPE DA EICEMEAZ R LI V. F72, 1km DR R Z A LD 60%D
HWET 6 DT = 7 EE) 2 EEEREICERE L TV AR T, FERICIEEZ T 5
FIEL LT, BT HCEREEMIT 2T 5 RPE WA BITREA R L2 Z L3
HEENTND P T5% Vomax AT 2 HETO 10 5OV A 27 YU o 7 168y A EB7E
L CRRE L7AFETIE, association 4 & Hhlt LC, dissociation 4efF12331F % RPE A3
ARIAREZ R Uz 9. HMERGHBIE (Ventilatory Threshold : VI) LU ODSREET 12
DDA 7 U 7 g 2 B & L CRRIE LIZAFE T, FFEDTERORWa Ly ha
— /LML i LT, dissociation (A T2 2 DOSMFIZIT 5 RPE 8 BITIRE 4R~
L2 ENHEENTND @, —5T, 6.5kn/h ODHET 6 DT =0 7E#) 9, &K
KAZHE D TO%DIREETD 6 DT v= 2 7 EH) 10, 85% VOmax \HSF 2 HETOD 10
DT =0 JTES) P, 1000m DRA R KA LD 60%DIEETD 6 DT = J i



Y, R KRARTO TSRO AT TD 6 MDA 7 U 2 Z75EE) Y, 1000m O KAEHEE D 60%
WETO 3 M0 T = 7Sy W, PIRECO 15 S0 A 7V v 7iES Y Tk
B R TS )NSEBN I E LD X OSITEEB LW Z L2VRENTWD. Zhb
DFATHFFENZ I TIE, s 2 1 EB) O EEF IR TR 5 B D0, FHEE RO
AR TREDNSEB IS AE U D E O SIS LW EHE L CWAHFETIE, EicTr=7

EEEERRE & L CGRRE SN TN A,

FAf ERERSCHENNFROERINERSTICELDEOSITHETHAN=X A

EEFICA T D E O INE, HEBYIREE O RCEBIRFH O UL 5 DI R B D
Rrp&D VEHSANREIR | (TIMAT, MBS T 2EF—var, EEERAR
EO DL ER) 12k 5 BE% T 5. Morgan ™ 1%, HEEiFICA LD & S SITHE
ZRIZTERO S 6, K 33%03 DI ERIKITE L TV D ATREMER 2 & FRL T D
OO RLERHHER O 5 b, EEN G OMREHEICE R L CGEBPICAE LS E O S
& DFRZ T LIFIETIE, AR, o Offin), #HEEMOH 58 1E, TiREDA
W COEEPICAE L DX DI F NI L, AAEERIO®RNS O, FiREDOARTTO
EETIZA U2 OS2/ NI 2 FTREME SRR S T D Y F7-, ERRIORLE
F oL, EEHPITE R 2 EEEARRARSIEOMERIC LY, EEHHPICAETLE IR
BT HZ L b0 OO THEI N TND » 19,

2O X 5 I THEE) T OVEE IR T O I ANER P U & o S IR KT
FTHME LT, EHTP O IRFERA~DKDE DRRENE L TV D ATREMEN S 5. Rejeski
Ox, EBTPICA U D & O SR SN DT % Parallel processing model ) & T
AL TWS., ZOFETMIHES L, FIREENC L 2 E~OREIE, “informational
process” & “emotional process” LTV THESFRAIZEE X N721%, EETF ¥ X
/L (Attentional channels) %l L CER SAL-RRIEHRA B E L TRHE SN, RPEX

JEIGROS & LCBlgEsiud (Figure 1). EEERSCRIBGIEOERIL, ZOETMIE
FOEET v oA VOBRICE S LTS LRSS, ZOET/VTESWTIEEEA
T ST O NEB I A LD X O SICRITTHEEZE 25 L, HIKERICHES
]} % association <2 internal sensory monitoring OfFIL, EHikiZH 2 HIKFEHROE
RS, RPE OREZHLS EHAESNLG T, FERIERISNOLDITEEZMIT S
dissociation X? active distraction OFEMIL, EFRKIZH 2 HIKGEHROEZ D S, RPE



DD < L TPRESNS.

Fo5E MR THELNT-AR LS
PLEOSCEFZEIC K 0, FEEEA - RIS S EFHICA T2 S>SIZBEL T D
R 2157,

(1) HRBRICEZ LM 5 association KV b, FEBERNLLEELRDL T
dissociation D HEENHFIIA U 5 E DI AR S E 2 A[REEN H 5.

(2) T v = JTEE T, ERESORBAMN G OHHAES PIE LD X OXICRIFT
B NS UWATREMED Y B 5.

(3) A7 U v 7iEdE)Z WS TIEIC W, BRI LD & o3Ik T o iEERE
RRRHIN IS D EN O LN TNWDH I ennb, Fr=7EHID YA 7Y o7&
B3, EEERB XU FIROMHER AL L EOSITRITTRENKRE
WHAEEMED & 5 .

=T, EEEA - ARG O &) I U S & o S OBIRICEEY S RER
FORIFR 72T F o@D TH 5.

(1) JEEFEE D B B L~V O BB DR 7 4 —~ A LS Th o725
ENERRNTHN O N D EERR - BN TH 2.

(2) BEFEDHER: « HED 7= D DR FR R AW LT 15 70 LL B @i OEEN F1 )
% association X dissociation OFHAY, EETIZAEL 5 &S SIIRIFTTHENRHT
bH5.

(3) FEEYHIZ A U D & 5 ST DIEE B AR I DN, Fhid 2 EB) DR
LS TEILT BN EI DR AR TH 5.



Perceptual Focal Observed

m Field Awareness Responses
Attentional
Channels
Sta
Stages of .
Informational Elaboration » RPE
Physical Sensory /'
Work Cues .
\ Stages of —> A;fteitn-e
Emotional / Motivational |—® ates
Elaboration
Preconscious Processing Consciousness

Figure 1. Parallel processing model modified from Leventhal and Everhart (1979) and Rejeski (1985).
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Table 1-1. Summary of previous studies examining the relationship between attentional focus and cognitive strategy and perceived exertion during aerobic exercise.

Other variables
Authors Participant Exercise Task Attentional focus / Cognitive strategy Perceived Exertion associated with
Perceived Exertion
Fillingim and 8 males and 7 females  Imile jogging (as fast as 1. Focus on audio .StlmUh and count the word “dog (ass.ess physical Jogging Time: No
Fine 17, 1986 (18-20 years) possible without discomforty > ¥ 0cus on breathing pattern fatigue by 1-7)  gifterences
’ 3. No instruction 1<2and3
Hatfield et al. 39, 12 males 12-min treadmill running at 1. Feedback abogt VE al?d EMG every 15 sec. Land 2 <3 &12%?:;%3?6 a;\lllg
1992 (22.2 £ 1.3 years) below ventilatory threshold 2. Conduct reaction tas every 4 sec. - ty
3. No feedback and reaction task differences
1. No instruction group
ohnson & Seige college females -min cycling at 60% . Focus on bodily sensations grou eart rate: NO
Joh & Seigel 44 college femal 15-min cycling at 60% 2.F bodily ions group 23 H N
, .3 +4.4 years maximal oxygen uptake . Mentally recall their teacher’s name grou ifferences
49,1992 (21.3 £4.4 years) imal oxygen uptak 3. Mentally 11 thei her’ group diff
4. Talk as much as possible group
1. Focus on breathing group
) . . .
Couture et al. 3”, 69 recreational swimmers 500m swim 2. Image a pleasant thmgs group No differences None
1999 (19.7 years) 3. Focus on surroundings group
4. Swim as faster as possible with comfortable group
Experiment 1 Expe.r imez?t 1
Experiment 1- 9 females 1. Focusing on bodily sensations Rowing distance : 1> 2.
(15 9+1.3 e.ars) 2. Focusing on collages Experimentl: No  Heart rate : No
19) oY o Experiment 1: 20-min rowing Experiment 2 differences differences
Connolly et al. 1, Experiment 2: . : . . . . . .
Experiment 2: 2000m rowing 1. Focus on bodily sensations Experiment 2: 1 and Experiment 2
2003 12 females and 12 males AR L
(males: 19.6 £ 2.0 years (160-180bpm) 2. Solve problem in minds 3>5 Time: 1 and 3 <5 and
female:S’ 2(') 34 2 0 ear;) 3. Focus on the other rower 2.
e - years). 4. Watching a video Heartrate: 1 and 3 >5/3
5. Baseline >1.
LaCaille etal.?, 60 individuals 5km running as faster as 1. Focus on HR monitor group . N
2004 (26.8 + 8.9 years) possible 2. Listening to music group O CliTETEEs Running Time : 1 <2
1. Focus on bodily sensations
2. Watch a video
Stanley et al. 1), 13 female students 10-min cycling at 75% 3. Focus on exercise duration, distance energy land 3> 2 and 4 Heart rate: No
2007 (20.1 £ 1.8 years) maximal oxygen uptake expenditure on monitor differences

4. Count the number of males and females that enter
and exit the room

Note. This tables shows Summary of previous studies examining the relationship between attentional focus and cognitive strategy and perceived exertion during aerobic exercise.
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Table 1-2. Summary of previous studies examining the relationship between attentional focus and cognitive strategy and perceived exertion during aerobic exercise.

Authors

Participant

Exercise Task

Attentional focus / Cognitive strategy

Perceived Exertion

Other variables
associated with
Perceived Exertion

Neumann &
Piercy 'V, 2013

Schiicker et al.
3%) 2013

Schiicker et al.
39 2014

Razon et al. 49,
2014

Schiicker et al.
1002016

Schiicker et al.
4D 2016

Bigliassi et al.
102019

Schiicker &
Parrington ¥,
2019

Vitali et al. 42,
2019

12 females and 9
males
(24.5 £ 11.3 years)

16 males and 4
females
(29.1 + 7.4 years)

14 females and 18
males
(30.7 £10.1 years)

45 adults
(23.7 £ 6.5 years)

10 males and 20
females
(33.9+128
years)

20 males and 5
females
(28.4 + 8.7 years)

24 adults with
obesity
(28.3 £ 5.5 years)

10 males and 2
females
(32.3 £ 10.6 years)

32 males
(29.1 £ 6.1 years)

6-min treadmill running
at 70% max velocity

10-min treadmill
running at 85%
maximal oxygen uptake

6-min treadmill running
at 60% velocity of
1000m running beat
time

Time to exhaustion
cycling test at 110%
anaerobic threshold

6-min treadmill running
at 6.5km/h

6-min cycling at 75%
Power Output

10-min self-paced
cycling

6-min treadmill running
at 60% velocity of best
time in 1km running.

Time to Exhaustion test
by treadmill running at

1. Focus on running distance
2. Focus on movement

3. Focus on breathing

4. No specific instruction

—_

. Focus on breathing
. Watch a video
. Usually chose focus

W N

. Focus on breathing
. Focus on movement

. Usually run
. Associative imagery group

. No imagery group
. Internal breathing
. Internal movement
. Watch a video

. Control

. Watch a video
. Sensory deprivation

W= DW= DLW~ W — W —

1. Focus on running movement

2. Focusing on breathing
3. Watch a video

1. Focus on a video

105% second ventilatory 2. Focus on bodily parts

threshold

. Focus on bodily sensations

. Dissociative imagery group

. Focus on smooth and circular pedaling

. Focus on force development in their leg

. Focus on the angle between head and trunk
. Focus on the red circle in the video

. No video and sensory deprivation

No differences

No differences

No differences

1>3>2

No differences

No differences

At 2 min 30 sec.: 1 <2.
At 7 min 30 sec. and 9

min 30 sec.: 1 <2 and 3.

2>3

No differences

Oxygen uptake: 2 <3
and 1.

Oxygen uptake: 1 > 2
and 3

Heart rate: No
differences

Blood Lactate: No
differences

Heart rate: 2> 1, 3,
and 4

Oxygen uptake: 1 and
2>3and4

Time: No differences

Heart rate : 3 <2.

Oxygen uptake: 4 <1

Heart rate 1 > 2 and 3

Oxygen uptake: 2 and
1>3

Minute ventilation: 2 >
3

Time: No differences

Note. This tables shows Summary of previous studies examining the relationship between attentional focus and cognitive strategy and perceived exertion during aerobic exercise.
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Table 1-3.

Summary of previous studies examining the relationship between attentional focus and cognitive strategy and perceived exertion during aerobic exercise.

Other variables

Authors Participant Exercise Task Attentional focus / Cognitive strategy Perceived Exertion associated with
Perceived Exertion
19 males and 47 6-mi e (k 1 F I breathi "
- g g g .
Neumann et al. females min rowmg( eep . Focus on arm — leg reathing — movement. _ Distance: 1> 2
) i 28-30 stroke in 1 2. Focus on handle — seed movement — sound — smooth No differences )
, 2020 (245 £ 8.1 . Heart rate: 1>2
minute) movement of the handle.
years)
. . 1. Focus on running movement, leg
. 1) 20 meles el 20 3-mlp treadm;ll 2. Tell them to use the camera to capture leg movement Oxygen uptake: 1 and 2 >
Hill et al. *¥, females running at 60% . . .
. 3. Focus on a video and count the red circle No differences 3 and 4
2021 (32.2+13.0 maximum speed of . . . . .
. 4. The same video as in 3. is suddenly played, but without any Heart rate: No differences
years) 1000m running . .
nstructions
21 males 1.5mile jogging at 1. Monitor heart rate and respiration rates, and focus on muscle . .
45) > .

Jones etal. ™, (23.7 £ 3.1 40-60% Heart rate exertion and feet. No differences J(_)gglng Time: No
2021 . . differences

years) reserve 2. Focus on anything that was unrelated to exercising

15-min cycling at . .

Meixner & 30 femnales moderate intensity 1. Focus on force production of the quadriceps muscles

Herbert 49, 2021

(18-30 years)

7 males and 20

(Target heart rate:
121.5%8.2 bpm)

2. Focus on the change in brightness in cycling track simulation
3. No specific instruction

No differences

Heart rate: No differences

2000m rowing (keep 1. Focus on exerting power through the arms and legs ) .
E)e umann et al. females 27-29 stroke per 2. Focus on exerting power through the handles At 2000m: 1> 2 and 3 Heart rate: N? differences
, 2022 (26.6 £10.2 . . . . . Power output: 3> 1 and 2
years) minute) 3. Switching the instruction. First 1, next 2.

Note. This tables shows Summary of previous studies examining the relationship between attentional focus and cognitive strategy and perceived exertion during aerobic exercise.
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Table 2. Summary of previous studies examining the relationship between attentional focus and cognitive strategy and perceived exertion during constant load aerobic exercise.

- . . - Perceived Other variables associated
Authors Participant Exercise Task Attentional focus / Cognitive strategy Exertion with Perceived Exertion
Hatfield et al. 3, 12 males 12-min treadmill running at ; gzeﬂlacct]is:;?;ﬁ;g?t:\/zreyn‘t‘llsitclon and muscle activity every 15 sec. land2 <3 Oxygen uptake and muscle
+ : . . . . . -
1992 (22.2 £ 1.3 years) below ventilatory threshold 3 No feedback and reaction task activity: No differences
1. No instruction group
Johnson & Seigel 44 college females 15-min cycling at 60% 2. Focus on bodily sensations group . :
4, 1992 (21.3 £ 4.4 years) maximal oxygen uptake 3. Mentally recall their teacher’s name group 2=3 Bteanis it [N BT EIEE
4. Talk as much as possible group
1. Focus on bodily sensations
Stanley et al. !9, 13 female students 10-min cycling at 75% 2. Watch a video . .
2007 (20.1 = 1.8 years) maximal oxygen uptake 3. Focus on exercise duration, distance energy expenditure on monitor land3>2and4 Heartrate: No differences
4. Count the number of males and females that enter and exit the room
1. Focus on running distance
Neumann & Piercy 12 females and 9 males 6-min treadmill running at 70% 2. Focus on movement - .
M 2013 (24.5 = 11.3 years) max velocity 3. Focus on breathing NDefifEEiEss  Cioganupkle: 2<3 e .
4. No specific instruction
1. Focus on breathin Oxygen uptake: 1> 2 and 3
Schucker et al. ?®, 16 males and 4 females 10-min treadmill running at 2' Watch a video g No differences Heart rate: No differences
2013 (29.1 = 7.4 years) 85% maximal oxygen uptake 3 Usuall zhose focus Blood Lactate: No
. y differences
. . . 1. Focus on breathing
0, .
Schucker et al. 3, 14 females and 18 males s:lr(l)lcnittreoaéi i%%lormur;nuﬁlngn?t 6b(f)::t] 2. Focus on movement No differences giarter:ltts. t2alje'1 ’135:513 i 3
2014 (30.7 %= 10.1 years) . y g 3. Focus on bodily sensations yeen uptake:
time and 4
4. Usually run
1. Internal breathing
Schucker et al. '?, 10 males and 20 females 6-min treadmill running at 2. Internal movement : .
2016 (33.9 = 12.8 years) 6.5km/h 3. Watch a video No differences  Heart rate: 3 <2.
4. Control
1. Focus on smooth and circular pedaling
Schucker et al. 4D, 20 males and 5 females 6-min cycling at 75% Power 2. Focus on force development in their leg : .
2016 (284 * 8.7 years) Output 3. Focus on the angle between head and trunk eSOy mgil £
4. Focus on the red circle in the video
Schucker & 10 males and 2 females 6-miq treadmill r'unni'ng at 60% 1. Focus'on running movement Oxygen uptake: 2 and 1 >3
. s) o+ velocity of best time in 1km 2. Focusing on breathing 2>3 . DTS
Parrington %, 2019 (32.3 £ 10.6 years) X . Minute ventilation: 2 >3
running. 3. Watch a video
. . . 1. Focus on running movement, leg
_ o ) .
. 1) 20 males and 20 females . min gl g G0 2. Tell them to use the camera to capture leg movement . CrtypEm i g 2> 2
Hill et al. *, 2021 maximum speed of 1000m . . No differences  and 4
(32.2 £ 13.0 years) runnin 3. Focus on a video and count the red circle Heart rate: No differences
& 4. The same video as in 3. is suddenly played, but without any instructions )

Note. This tables shows summary of previous studies examining the relationship between attentional focus and cognitive strategy and perceived exertion during aerobic exercise.
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EeHi FAEBOEEBIUMKE

F1HE HEOETR
AW 2 T ABRUAF AT A HEEICOWT, FRLENDOERZLL NIRRT,

1. PR

A FEFEEER P S D TR ORI I B3 D FIE & 4T o T B Je TSR
IZBWT, HIREHRICIEER % M 21EEE A KO I DA TRTI—E L TH7au.,
ZNETORATIIRIZEBON T, HRFERICERZ AT RS - A& LT,

), inward monitoring 3 XN outward monitoring ?, internal sensory

association ®
monitoring (Internal-SM) X active self-regulation (Active-SR) 72 &, kfx7p
ZHBHNLN TS, TUENDOHIICENT, FRERICIEE 2T D SR - 38
ST RS DI X DRI D120, BEIHETIUE, T TOLMTERL 2 EEE
SR RAERIE AR LTV D. L, EOAMRRHENEY TH 2 O—8 L7z BRI
BFHITOZR,

ZF ZCARFZETIE, ERUMOR LIRS - RE IO X D 7R, BREHICIEE & 1A
T DR R g A TR ) L RBUT 5. £ D720, KEiLIE T, association,
inward monitoring, Internal-SM, Active-SRIZHFH3 2% il si-CRBAnn TS 2 HaF L

TREiT 256, TWEHES] SRl L Gk z R 5.

2. MR

A ERFMEER I S 2 EEERRAR SIEIZBET 298 21T > TV D 5B TAFSE
IZBNT, HERGERUSOIFHRICIER 2 T H1EEE RS JURAR M OL4 S —E L
TWRV., ZAE TOATHIFEICIWTE, FIRFRISOFRICERE Z T 2R E A
SRAEAY I & LT, dissociation?, inward distraction 3 X N outward distraction®,
active distraction (A-distraction) 33X (N involuntary distraction (I-distraction)
Vg &, B2 A AV LN TN D, TNENOIFFIZEN T, HIRFRUSNOFRICHE
B mT HIEEER - SRR IR A TN R D120, WEIHET UL, 33
TOAMRTER DIEEERN - B FIRZR LTS, LL, bBETRAFRHEIC
DUNVTIERTE—F L7 ARITASE DTz,
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AWFFETIE, FIREREUIMNIEEZ T DIEEERORAN TR 2 [INBIEE] & &KEBl
T 5. 2D, AEiLIEETIE, dissociation, inward distraction, outward distraction,
A-distraction, I-distraction [ZHHX 9 2 FEMEACRRABY IS A48 Fr L CRldld 255
MR & FRBL L Cimh & B4 %.

3. EEFICAELLEHOX

%< OWFFEIZBWTC, EBTIZA L5 X DXL, Borg’ s RPE 6-20 scale & VN CHIE
ENTWD. ZOHEIE Borg P ICL > TERSINBETH Y, ORI K> THIE
XN DIEFIL, “the degree of heaviness and strain experienced in physical work as
estimated according to a specific rating method” LEFSN TS ¥, FHAETIX
Z®Borg’ s RPE 6-20 scale & HAGER LI2HIER ™ 2 HWC TARHGEERE] & L
TV ODDOIFFETHES LTS > 0 UL, ZHE TOMITILBorg” s RPE 6-
20 scale Z MW T “exertion” & “effort” OM G EBIEL TEZH DD, “exertion”
& “effort” ZFXPILTHIET S ZENTEDAMENTRIBINTND . ZO/FEE
Borg ICL 2 ERICEAD &, TWAEIZBWTHNWLNTWS THRAEERE] S\ ok
BlE, RPE 295 T “exertion” & “effort” OMiFOEKRTHILZ D Z EMNARETH
5728, XV Borg lZXDHE TWRBEZH WL XETHD & L7z,

% ZCAMZE T, Borg IZL 5% Y BLOHAGER SN TV DR ™ 2#5F 2, RPE
IZE > THE SN D BRAESRE 2 EINC L > TELD [E5X) ERIBL Gada ®
BI9 5. F£72, HIKEIKDRPE (overall RPE : RPEover) 1%, MBI DIHAiEEAE K
RPE & MPURAEER 32 DIRENMKATFT 5 RPE D 2 [ 5H72 % & SNTWD . & 2 TARIF
JeTIL, FREEDE>&% overall RPE (RPEover), 0> &->&% peripheral RPE
(RPEperi), MR X-DX % respiratory RPE (RPErespi) & HIL Cimilhz EHHT 5.
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H2THE B
ARWFE 22T D BRHE T 2 FHEEOEFRNZ OV TLL FIZRT.

b=t
O

< B RFEFEEEE (maximal oxygen uptake : VOgmax) 1 ATENCIRNICE Y IAE N D EESZE D
B ARFETIE, WAMRBICE VO THIE ShIER T AT — 2 2B 0T, {6k 2
(TR LA A 7 L T IS R O % Vomax & L CEAIT 5.

« B R (maximal heart rate : HRmax) : 1 43I CMESAENT A RO KE. &K
2T, Gellish et al. P OH#fEERIC L 0 HHEN7-H% HRoax & L THRAT 5.

A —3I 77 w7 (Warming up : W-up) : b L —= TR CO/RT 4 —~< 2 A %]
LEED b OUEEROMI . OS2 AR LS, AR D
A% . ARFGETIE, BREROYIIEE BRICERT 5 EESIO 2 & & Wup & LTER
T5.

- AR (Watt @ W) : ABFZETIE, BEsHLT/L I RA—F 2 W AR MEEE O AN 2%
FTHALE LTHERL, ~ZNVOEUEE ~Z Y o VORI k> TRESh .

« RXEY U EEEH (rate per minute : rpm) : 1 I HESHEONZ VA BT EWEEZLT O
[a1454.

- BASPEARCHIEME (Ventilatory Threshold : VT) : JyIRpfa5 i & FR SR B HLE O EARBISR 3
AL, ABH SR BN Al SN LAG 5 4.
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HIE HEER - HIEREDORE « HIEOER

B1E HIEERY

ARFGEIE, FEBHGm O R MSEEN I3 D R AR ANB S O FTIRILIZ S
WTHGNIT D2 &, @FEOMERF - 542 B & LA R R MEEE) iR O BB -
P TR DR NEEFIZAE U D E OSSN EZDHELZHOMITH I L, B OSES)
REE DIEWANVE R YEEE P O SRR - ARSI OMH S EHHPICAE T L ESEED
BURICKIET B A OINNCT 2 2 L 2E A E Lz, ZOWEH M ZER T 572918,
SCHRIFSEIZ Ko TR BT 8 RS L OMRET IS BB 72 &l S Vi 2 B E 2, 3 D]
R DIEFEOMERs - HEEZ ARV & Lo A RRMEEEN 31T 2 1EEE A - AR T O A %)
PEARRGRE L7c. WFZEEREE 1 I, (ERROMER: - H5iE7e &, FEBiHm C oEs) Eh B Y4
MEL, FEBHEGmIC T D AR EE) iR O EE A - SRR TG O RIS
WCHEZIT 7. ThEBSE X, PR 2 i, ARBRPRONR 2 WRe L 7 s oo
7 v 7B OWNEER R L OYNBEEOM S EE I A T 5 & S SITRITTREIC
DWTHGE LTz, S HICHIZERE 3 TiE, RUCEEESZEH LT, 3 DOMETOYA
7 7 iEE) 2 S, EERE OO R A - RS L EE)FICAE T D E O
S & OBMRIZ KT T B A WGE LTz,

F2H HIRRE

e E W2 R T D 72012, SCEAFZEIC &L - TS DAL i L3S L UMRE DS L 72 & Iy
SNTCREA B E 2 TULT D 3 SOMFERRE AR E L, fEFEOMR: - X By e LicF
PR FPREEN 31T DIEEE A « AT O A RMEZ G LTz,

[(FFEifRE 1 EBEEAN L FRFEESFOEEER - BT OMEA & DBR]

EEN IR ) & AR MEER) ORGP IR O & ORIMRERETT 570,
EEN I OEE) H 893 KO 2R EEA - M IROFHE LT, ZHETO
WRZETIL, AREFRMEER) EfE OEEE A - BB TIEIZ OV T, association &
dissociation, task-related & task-unrelated ® 2 FE¥H ® *, inward monitoring, outward
monitoring, inward distraction, outward distraction ¢ 47&$H *”, bodily sensations,

task relevant thoughts, self talk, task irrelevant external cues, task irrelevant
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thoughts, external distractors ¢ 6 FifE ™ % W\ CTHFZEM T CTE 7o, AHFSERRE
TIE, EBEME OEEER - BAN I E K ZEICHE, ik 5 2 & A BRI,
EEHE A - SRR IS R AN EEBN D /87 4 —~ L A PICAE U S E O SICRIFTH
BIZONWTELDOOLNTND Brick et al. ¥ BMER LT 5 DOMEEEN - @RI
(Internal-SM, Active—SR, Outward-M, A-distraction, I-distraction) %M\ \Cii#&%
To7c. 2O 5 DITHHINTEERR - SRR Z OV CREZITS 2 LI2ky, £
NENDIEZERSCRIN G NAAMEER I A L2 E O SITRITTREL T &
D EMEIND, EIAMERETIE, (B TONT +—~ o AW L& BHICARRE NG
4 I L TWADEE, FICHREEEZENL, KL LR EHEom L2 L LT
WRWEIIFINTER AT 5] LG aAREL, ZHUZOWTHREZ1T o7z,

[Ar5EaReE 2]

TR OMERT - $8EZ B Y & U 7o AR MEES) h O O 7 O F O 11t
ERAONCT D EE MG, EBEIMIEOMER: - SCERSHIRF SN D mRIRE oY A 7
U o7 A VT, EEEACCREN IO EE FICAE LS EDIDORE ST

ETEEIOW TR L. 7T AU D AR=YVEZRT, R OREEOHERS - HtEo
T2 OEB & LT, PIREE (46-63% VOmax) OAEEFEMEES) % B 30 4304 1, F 7213708
HE (B4-90% VOmax) DATEFEMESERN A A% 20 43 LA LATH 2 L AHEE LT 5 2. F72, L
Y ~E VT =g BT D MR RS RIS DY IV TE, PR S &R
(46-90% Vomax) COMEBAEMTHD Z L BMESNTWD 9. F72, 20 2RE 40
53fHID 60% HRR 35 L UN80% HRR TOARWEHRMIEERNC L - C, BAMEREICRET 2 i sk
RER 1A B9 2 W b OSATHIZEICEE D &, fRREDMERF - B4 B EIMRE D
WEE HE LaI2iE, PoRELL EOTEBRE CRIKTH 20 4Ll EEBRERT AL
BThoEMREIND. UL, ZHE TIUTON TEIIEEE R ITIE 2 V2
SEEC IS BHFZECIE, 60% Vomax (FHRFE) C 15 DA 2 U > 758 ¥, T5% VOomax
DIREET 10 3 DA 7V o 7588 P72 ERHW S TE Y, 8 U CRBEEOMERE - ik
AR RE O BB T oy 2R E BN IR COMEB) A Fhis LTIV 5 — 5T, BRI+

NTHD. FOTD, ABIFEEEETIL, T0% Vomax OIREET 20 SOV A 2 U o &%
1Tho¥ 5 2 &C, EFEOHMERE - B AEREMREOWEZ BN & Lo AmEMEESIcE
DR - SRR TG O IR A RE LTz
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- WFSCANE 2-1  EPREEAERRIEEEIRH 51T 5 2 FHO PR O N ER) I
B EOSITIFTHE

NEEEIL, FAMAT =< ARHEEBPIZAEL 2 E DS RIFTREICL- T
Internal-SM & Active-SR IZ/HTE 5 LM SN TRV, Internal-SM [ZE DS ZHKR
EHDHH, ActiveSRIZTZF DI AR IHARWVATREHS RS TS Y. L, FEBEIC
Z O 2 FEFAONEREE % ik U CHBREMSEE) T OB 5 & 5 ST RITT B4 et
U7 JeATHFIRIIAFAE L2\, @@ D & D X(ZBF9° % Parallel processing model * *V (2
o< L, IREEICEE AT 5 Internal -SMITEEIF O XS XTI 51EHRE L 0%
SHREESEDT2®, Active-SR 2T 256 L Y b Internal-SM Z 192 S T
BPICAELDEOIIIRELRD ETHEND (Figure 1). Z Z TARBFFERETIX
Mnternal-SM OMERITEFREY A 7 U o VEEBHTIAL L E OS2 REEL—TT,
Active-SR DfEANIRIBEAREFIEEER AL D E DI EWRIERYY) & O AT
T TR E T T2

- WFZEARRE 2-2 IR A EARIEEBINC R D 2 FEO SN O S ER I A U
HEDIN T T A
AFFEE, WD HIEOE Z#— L1z 1T, SMBER D active & involuntary MW

EBL, 2 FHEOINBEEN SR EAMBAMEET P AE L2 2O SITRITTRELIH )
2T DL EAME Uiz, SNTERIL, BEBY (active) 2¥ZBIAY (involuntary) 72 DiE
W &Y, I-distraction & A-distraction EIZ3FHND LIRS THDN Y, Wi
DNEE A U D & D ST RIFT TR A e D58 2k TIT AT TR, SN
FEEOHMITES PO X O X 2D SELAREMARE SN TN D P, F7e, ANBHER
Ham b, BRSO EIRICERE AR DT 2 L TH R OMENBIRIC 2 D728, f
AT5Z2LTE0ENW T EENRTNS P BHOXHEIZET S Parallel
processing model * "V (ZHSL &, BKAICER ZAMERICIANT 5 A-distraction O
EAIC X - C, HEBHICA U D & O SBMEEH D ERRICH 2052006l 5 &L PITE S
72, I-distraction ZEMT 5 LY EEBTIAE L L EOINLIEEELR LT Z &30
BIC7R D EHEER SN D, D7, I-distraction O &k LC, A-distraction %
S LI i EB P I AE LD X DS DD RIIRE < e p L TiRahD. 22T
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AWFERETIE, AMTEE AT HEE LT 8 2R L, BRMICEROTGEIIE
BEETHZ LR LIEGE EERA~DEEER R LW E L LT 52 LT, 2
RO E 2 AW - @ s AR EIEER 2 N E N CTAE LD X O I RIT T E 2 Gt
L7z.

[FFSERRAE 3] EBNIRBEEDEDS, ABRRMSERITICAL S E X LEEER L DOBRIC
YAERD-Z

BFZEARRE 3 CI, BB OETBRE 2 5% E L2 BT, EEBRE OBV SNEREE R L 0%
HEBROM I & 2 AEERIEES P ICA U D &S OBIC KT HEL MG Lz, E#)
SREED ERICE T, AEMFEMEEE TS IRER~OIER (WEHER) REED 2 L0
HBENTWD D, F7-, EETICA LD XHO S ILEFRED LRICE->THART 2L %
WEx 5L, EEBREOBET L o TE L 2 NEERR L OYNBER O RO 21 kic
Ko THEFHTIAEL D O SITMITTREOEEWNELT D rletnd 5. Linl, =
WETIC BEEFREOE & TSRS LOYNTE AN ES PICAE T & S SITKIE
) L OBMRERET LTCAFSRIIAAAE L\, SEBYREE OB RIZHE-C, WEERD &
EFHLEEEZD L, HBEPREOEE VICHHIL T, INTEEOFERBEREECR Y, 4
HEBOFEMIC L 2 25 IOEBE RIS < e b L PIESND. & 2 CAFIRRETIE,
WFZERRE 2 OFER B E 2 T, RIRED B HIRECRE Y T 2 EEIRE 2 T, TR Vi)
BREE % PO B S IISM R OIS &L 5 & S SOBBEN RSO b s — T, &
B 2BV AN A, SNITERE OB X D & O XOEBEIRITEED Hil
RN & DAGEE ST TRET A T o 72,

FIH ABEDOERER

ZNFE TOEERAORABIITMII BT DHITETIE, Wil Ihid 2 BTt Sk kg0
b b= VERREF O EE A - SRR FIE OME ALRBUS DWW TREIZM Tl T&E 2. £
D—T5 T, FEROMER: - HHEPRUE & L7g & 2 BHI AR MEES) 2 50 L TV 2 FE5iEL
F kG & LT B ERRF O A - SRS OERIUS OV TI 0 e iah3qT
DITRUN, AWFFETIL, SEFEOMERF - FEHE 2 TR U 7o 5 oo FEff H B9 23R E L,
T b & AASEE) L7256 OIEE R RORA T OE IR ZRET 22 LT, Th
F THEIGHICIRE ST EE) P OTER R RCREE T IS ORI R 2 5 R 2,
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BB HENZE THRT D ZENTE LML DD, UL T, "7 4—< L RAD
] 2 & DME D TR ROR A IS B4 % 2 S 2 PR EE AU 5 L &
)& LToAMEATEEENC £ THERT 2 2 LN AREIC e 5 L HEZL S, s EBI O BIB(LICEH 5
LIS R 2Rt TE D AREMED 5 5.

o, EERASRA IR0 2 L TEETICA L LSS SDERSND R b
(T, EEE RIS DML o THEFEODHERT « IGHED IR T & DM\ iRIE Tl
BEVREENE G T2 -72 0, EENOBE B LMeE SN D FREMD D 5. S BIZ, EENIHW
HIREDFEVNIHE H LT, EEEASCHEMA IO AR EER AT 5 & oS
DRE SIZRIFTHEPHA LN 2T, TNETRAR CTH - IR - 37
DRI Ko TEE O & S SRR L KT LIS 5 DEEGRE OFPHORE | 2R T,
)7 1 7T DOV SL MR AR 5 2 LN TE 5 LR SN D.
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B4 B EREmEE OBEEEM B R & ARFEES T OERERER - FBARITHEO
fEH & DREER (AFFEARE 1)

F1E HERERBIOME
SCERBFZEIC L 0 1S B2 E S - SR IO S EEHHICA LD E > L DRI%
2B % 1 o H OREESEE L ORMRLHBEIILL TO®mY Th 5.

(1) EBYESE D HRDNEE L~ DR BB DT 4 —~ A [A| ELISN TH - 128
B, EDX D RIEEER - BN ABAHNON N ARATSHS.

AW T, Z ONEE RS 2 72O FREICRT 2 DOMGRARE L, EEhFEi
H Y & AR sA MR I A 9 2 TR RORS B T & D BR A et L7z,

i 12 BB om Ea BRI ARRREMER) 2 320 L TW 5 E1E, PHERICRT SR
FE ORI TS & 2 < T,

R 2 0 T oo BB TR 2 %26 L TV D E1E, Btk om A BRI A SR VEER) &
Ffi L TWDH L LT, SMBERICR T 2 IEE R AR T 2 2 <95,

FofE FHik
BIE MRE
ARAFFERE T, RKFAB IO EE SR E L.

Hom RESE

Google Forms (Google LLC) % FAVNT web HIZHEERMSESN T OVEE KR - 58I THE
OFEAICET2EMELER L, HEEZITo7-. REICEL T, BRESZRESATY
% Google Forms ¢ URL 36 X TN QR =1 — R & #E 7o AR MR 2 B A LU, BFFEE A TIT6
b 12 AREE U T R & AT 3 D B, AFFERRE O NI DWW T ZRi 21T o 72
Google Forms Z JHVNTERL L7 ERIEE, SN IANIFEREIC R S IFmATTa L, AHF
TR E T~ DSMDREMERE T H =V ERE L. ZOX—VIZBWT, AR
~OBINZFE LT DI, ZOBOERNZEIETE 2 X 9 ITRRIE L. AWF7EHEIE,

i
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BEBRF RSB A RN — VR OB AR B S OB E S T To 72 KERE S -
2021 _12). 728, Google Forms Z W= 7i&I%, 202147 H 14 B 5 8 H 4 ADEIZEE
fii U7-. AFRHASICAER U7~ Google Forms {14 1 12/~ T

# 3 ERMEA

ABFERREIC I T HFHA T, 1) dEOEERER L Ok FE, 2) BED S NEH) -
EEERRDL, 3) Fh L T o ARV EEB OfEEE L OSEEAET, 4) EE) M H Y, 5) E
Birfide L OV H RAEEIRE, 6) BB NI L URREIR IO 6 IHH IZHOW THAZ1T -
7z

1) iR oOEERERS & Uk

BUE S CITRBR U 7 EB) 0 EREN S 3 8B - A - 2 R i ORR A i e
% FTREMEDS R SAL TN D 20 Z & A BB L, XIRH Ol EOEERRERE L Ok -
WTHREZITo 72, mEOEEHRERICOWT, i L T oEEhifEH & & ORBREEICS
WCF4a, HHFLBIZTRIZEZG7. Ei L Wl B B EEH 25818, ENEnoiE
BfE BB AR A R T A L o | (e D).

2) BIEOHIEE) - BRI

SHRH OBHED KIS « EENRILUC OV Tl 21T 7. ZOERMEE T, SRS
g - B3 L, (BB TOUr—F 7, YaXr s, Y47 VT, KK EOMIHD
J&HE) & [ CRREE L, EOSREE OB LU NGB ) & EF L, HIRIEE) - EB) 0 EhiaE,
ERE, AkGEHIR &2 aar-. SEBO FEHMEEITHONT, AR—Y OFEfREICET 5 M
AL, NEC s AR, TAIC3 RELE), NEIC2 AR, AT RELE), THIC1
~3 [, BRI 1I~2H], MHEIZ1~3 A, Tonb7Rv] 0 8 D% HIV N CIEBh S i
IZOWTHREZIT> TS P AHFIGERE T, MREOEEDO LT EE2FEL, L
F LS RELAEWEEZRIR Y BET 2 I CIEBNEMAEE IOV COFIE A T o7, D
MRENNL, FERBECHOWTE, 1 HLTF), T2 A6 3 By, 4 BB 5 HY,

ME5 HEL L] @425 1 DEFIRT 5 L Rz, HRIGHE) - EEIRFFIZ OV T,

[0 53 ~10 53 A1, 110 23 PA E~20 Z3A5mi ), 120 23 LA E~30 2340, 130 43 LA b~40 43
Hfwi ), 140 43LA~50 4yAmi |, 150 /0LA E~60 3401, (60 43LA by 70085, fikkt
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WIFCEI L <CiE, T 22ARGm), 11 22ALE~6 » AR, 16 22H LI E~1 K], 11
ELLE] D4 ONBZFNTIL1L DFERTH L IRDT-.

3) i LT\ 5 HEERIEEE OFER L OE i

SREDBUEAT > T D e B RIEE) - SEBNC DWW T AT o 72, ZOEMHEA Tk
HEENEOHIRIES) - %, [Ur—F0 7 8ok, VaXrr-J0=7), THda
VT LEFRLE. MBEICL, EROWTOOHEIET)  EB AT o TWOENE
IMIZHONT, NFV ) F72iF Tz ] TEZE ARz, TT LEE L3RI
(g —%0 7 k), (Vaxe s - Tv=27), (42707 OFTEET>T
WD EIRIEE) - EB A 1 @RS, ZIUTIA T, R U AmEMSER 2 I LT
D% AN £720% TR HRITL K 9Kkd. Tz EEE LI-geEIC
1T, EICEM LTV DEBENC OV T H R TORIE AR DT

4) BB FENE Y

(T —% 7 B, Vaxo s Tr=7), A2 007 OWFnnasT
S TND LEE Lokt ioxt LC, iEB 2 4 2 B a S0, xIREIL, i
Bhom b, THEOHER: - HtE), TAZ AL - (REOHER, DEEHZ L - &), A
KU RFERL - SBED L, [Z0fl) OFhbis X4 CidE 250 A% 1 D@REE
. 2O o6 [Z2ofth) L RIZEUICSRE T, EE)FE H A B BEtl TRE S .

5) TEENEMERF R X OV E R EE R

[ —F2 7 k), [Vaxv s go=27), A7V 7) OnFhnngts
S TND EEIE LToRIRE TR LT, BIET - TV D B NG E) - B O F2hi ke 2 4272
ZOERICIE, BHLERTOEEZRDZ. £, fBEICK LT, EhigL T HIE
5 EB O LRI R E DS s, EERE O S 2B 5B, Borg” s RPE 6-20 scale
D HAARGERL *Y OHEHRZHER L, ZhESBITEEAT> T2 EBO LB E S S 28T
MIET 25 L HRkDT-.

6) TEEHE SR KOG HE
[ —Fo 7 W), Va3 =u2), A7 007 OWTNNELT
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S TG EEE L= kGegicx LT, i LT\ D AEESR SR O7ERE A - 5805
WAZ DUV TR L7z, JEATAISE ¥ TR ST S Internal-SM, Active—SM, Outward-M,
A-distraction, I-distraction &\>9 5 ODIEEH A « FRABIHTIE DD Z FLEIUTEE
WV DEMEE 22 n2h 4 HE TR 20 HEBRE L, TRENOMERE AR
WcOFERRILE 5 fRE TRk (i 1), BRMOICERZ M7 Internal-SM, T-
distraction (ZAHY T~ D IEEEACRMAGIEOEMER L, 25 1HENHH 8 HAIZHK
E L. ENENOHBIZX LT, TEDOL BWEBNML ], LT TEDOLIHWE
BERML ] 23, EAENOEMEBICH LT, 1| (B<ER - EERMNZRY) 1D
5 (& THEM - EENM) £TO S FETEE Z R, BHANZERZ AT 5 Active-
SR, Outward-M, A-distraction (ZAH9 2 {EEME AR OB RE F 1355 9 THA -
B 20 HEICRE LTz, BB 9HANGH 20 HEOEMICBE L Tk, ERMICER - 1B
ZANTTWHEME I EZR, 1| (BRW) 165 (EThdHD) ETOSFETHE S
Rl ZNBITMAT, Lz 20 HALSMIER - EELTWD ZENH LA
%, Bk L Tn5Z & EZDREL BRI THEZET D XL oK.

EER AR TS OTIAIC L > T DO T LITERE LTz 4 DOERIZK L CH]
BINTHAEZARFIL, 4805 20 HETOEFMEEZFEH LZ. ok 2Phxick-
THRHENZ 5 DONET L OAFHELZ L Internal-SM #5345, Active-SR 1§41,
Outward-M £5:5%, A-distraction 5%, I-distraction#3m.& L, &0 AR % Sk
T L Lz,

B3 T—F MR L U%EHET

ARFFTERE T, NEEER AR 2OV TOREEFRERIESNT, SiretfF %, [t
BTy - Ky orm LR, TREREDOMERT « VEMERE), TA 7 AV - (REOKERFRE), TRERE), TX
N UARFEH - ZHED LEE] O 5 BRCHE T L CTOMT & To72. [6) RIS L ORRMT
Hg) IZ X > THRHEENZ b DO &L OB/REZNEEBEHE L, EEERER
ZN (6 /) BIOVEERER - AHMBTME 8 (6 08 22N &35 _ERG T 217
VY, BRECRT DIEEE RS T IE ORI Z i L. AERFDIRB L ORA
TERREONTZEEITE, A7 zn—=ikC LA S EBREE M L=, &= TOHE!
FRENTIIHER T =7 & SPSS ver. 27 (IBM Corp., JP) ZMIWTHEML, & TOREHENT
IZIBWTH EKHET BUAT IR E L7z,
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Baf R

A a1 FENE Lo ORGSR, HER 155 LD OEEN LN, L LS, 5 40
BE DI DREIE %2 1T> T\, 2072, D 541220 TE L [ HOEZE O A
AL, 2B HUBOERZEIIOI ORI Uiz, £, RIS AERREMSER T O
I TR OE R AR 2 2 2 HIE LTWA 7, 13) FEhii LT 2R
B ORI L OFERMLET] OBRICENT, [ —F 7 8ok, TPaxe s 7
=270, A7V T OWTDOEEN AT TR L [EE LT 58 4 DXZRE DT
—HIZONT UM EN LRI LTz, S DI, EEEMEANCE LT 2o & EE
L7z 84 DRIBEDT —H b, DEORER2FHI T 5 &R S NI T2 D0 HERA
LT EEHMT LT, TRBITIAT, 1 4DEEEDEFEH AN TH 72z, £0D 1
ZOEEDT =2 MBI LIz, ZhbDOFReE 2T, AWFIETITRAEAIC 80 4
(20.51.55%, 18-275%) OBEIEFHEOT—4 (FBPE504 :20.4 + 1.35%, M 304
20.6 £ 1.95%) Zobrkige Liz.

1 BEOEERRE, BUWEFEH L T2 AEEEMEB ORI KL OTEMGET, EE
[#l4 KOV E R HYEE)TREE.

SHEE DR FEITRRER U7 S & LI EmE E & 2o A BT, BFEk 194, o h—
104, Febwitk 124, 7= T4, Kik6#£, A7y hAR—/154, KB4, 2
L—iR— 34, T =24, FUA24, N RBR—V 14, HER1A, ZAF—14,
R4, VIV v IR V=1 A ThoTe. BEFER 21T CWeXRZETIE, ATy
NAR—V &R BB AT TR 1 44, SRy hAR—/L ey RER—/LEFT 5T
BN 14, BEkE e BB AT CWVEEN 14, ARIEENAT v MAR—VE1T->T
W 14, VT ARV EBERE R BB AT CWeEN 14 ThoT-. ETo, &
BERIC OV T OREIENRRWEN 1 L Th o7z,

Fhti LT D AEERMEES OFHR X OIS, EERE L OVE RIEBRE IO
WTOFER% Table 31TRT. FHZTU a XY, Ut —F L V5 [FoTWAENEL, H
EREMEEEN 2 M L T D E D% BRI CIESNZ Fhi L T D L RIE L7z, EER R
KO B RAEEN R 3BT - (R o B b S E R LTz
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o2 JEENFEM A A L TEEERR LU TN

HEEA - REB IR 280 OAFHER L O BRI BT O R4 Table 4
. CERBONT AT o TR, AERIEEEA - A EER OFNR (F
(4, 300] = 26.30, P < .01, fi§»* = 0.26) BELUORAEMAE (F [16, 300] = 2.99,
P<.0L, MR 7° = 0.14) 3O LA, EE)EN B AR O B2 FRITEED bivzn
o7 (F[4, 75] =0.23, P=0.92, {f»*=0.01). AERIEDRIFED LRI
L CHHEIBREEZIT - T2OfER, Active-SR 340X I-distraction 44, Outward-M 7%
M, A-distraction f3m &V A EICEMA R L.
AERZZENEMRDBD ST, EEER -SRI O FRZER O 5 4388 %t
BUTHEHILE 24T o 72 (Table 4). ity - (K)o ERED Active-SR fHaUE, A M LA
FEBL A S URER K OMEREOHMERF - BIERED Active-SRES L LA EICHEEZ R LT,
W) - K10 m ERRICEBUV T, Internal-SM 553 I-distraction 5%, Outward-M 15
iR, A-distraction f3R &V bAEICEMEA R LI, A ML AFEC- KIED LEEICBNT,
[-distraction 375 A-distraction {38 LV A REICEMEEZ R~ L. AX AL - (KED
HEEFREIZIB W T, Internal-SM #4538 KOV Active—SR 54728 A-distraction 5 LV &4
BICEEZ R LT, EEEOMER: « BERHCR W TL, FEEBRICAERERITRO LN
7pino itz WERHZBWTIE, Internal -SM 34, Active—SR 55035 L O Outward-M 15,573

A-distraction R LV LA EICEMEEZ R L.

i

]

Eof BE

AMFFERRE 2 S L 7o AE 5, BN S B A ER I T D 1R R A - R TR
LRI D D Z L AVRIB S, F D728, TEEE AT UGB TIE O A
IR U2 & O SRBUF IO RITTRENT, Eih2 BT 2 HIC L > TE(LT 25 & HE
LIND. ZIvE CTHEBRMEER I NI D EEE AR TIRIZE L THRET L Tw
DATRIGE O 2 P ClE, B I E A OEE M HAIIBE I IR o 7. EE)
Fehii B A K o TEBE I 2 EE RO TN R 5 Z L 2BETH L, &
%, TEBNIEHEE OEB N H A2 IS Lz BT, R AT L URRER TR O R A R
AETDMEN DD EHERIND. £z, AWEREORERIIZENENOEER HIZE -7
HEEA - RARAIEZ R L CWDRIREMEA S 0, B OB B L AR T EE AR
FOGRBEHI I DFERIZHOWTORREO—B) L 72 B REMENR H 5.
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EEPICHW SN TV D EER A - SEENITIE 2 o8 L7245 2R, Internal-SM 8 X OF
Active-SR 1XHHL /)oK 1A B4 HEISEE 217 5 S4BT S D 2 L oRig
STz, AWPERRETIE, BEE) - R o1m ERED Internal-SM 54536 LT Active—SR 15
SAMBOTER A « FRAW GG R O S L i L CHEICEVVEZ /R LTz, )7, i
71 - (KD D1E) ERED Active-SR FHailE, A b L A%EHEL - LGS URE, fRBEOMER? - BT
D Active-SR S LV HLARICEVMEEZ /R LTS (Table 4). W< DD IATHIZEICE
W, Ehitid 2 EB O AR OHIMOTEB R OIER Y, NEEBROMBAZEMSES 2 &
PURENTND O 0 RBFERREORER, BB - Ko BT, ol bR R
WIRFE], &0 @B RAEE R CIER 2 FEM L TV D 2 EAVRESNTWD (Table 3).
IO END, BES - AR O EREEEET) - A ESHE D701 K0 RO,
L0 B OEERE CHMRRIEER 2 EiiT 5720, HEICNEEEZ M LTV D L HER
IND. EORERE LT, AFFEREIZI W TS, Bk - R o1 EREZIW T Internal -
SM 1534838 LM Active-SR A3 RfE 2 7R Liz LHEER S .

iz, RAZA) - AKEOKER 2 BIZE 217 5 HEI2HB VT Internal-SM B LT
Active-SR 73, TEBHUCHEH S5 E7- DIEREN - AN CTH D LESND. A
GRS B A H A L (KB OHEFFEETIE, A-distraction 55 0 & Internal-SM 35
KD Active-SR GFENAEIZEVMEZ R LTV, ZOZ Lk, AX AV - (KEOHFR %
H A A TR SR 2 6 5 55 INENE B 2 BB CEEH L T D mTREME 2 7R"ie LT
L. WEBEEOM AL, EEHPICE U2 OS2 EKSELAREEN STV D 2,
ZOI=, —fEEITIE Internal-SM 33 X OV Active-SR O FIE, JEBEIOMFIC A DEEE
KT EOBELTED, LR, SEOMETIEINE TR0, EEhEMEH N
AL A NRREOKEFR A BRY & U CTHERRMER) 2 Efi L TV 556, WNENEEOM AN
HEN B E RIFT AR 8 2 LB T X DRERMFRO b T\ D, ARFFE TR
(ZIRIEZROTZHA DN BIE, A A v - AKEDOHERFFIZISV T Internal -SM B8 LW Active-
SR A ENHHEAITHA LN TE RV, 5%, AZ AL - AKEOHEF 4 B I9IES)
% FhE LT D A& ERIBIZ, Internal-SM 38 KO8 Active—SR OfE A SEEIFIZA L 5 &
DS RHHENLE S IE RIS IS KT THEERFT L QO LERH 5.

EHIZ, KEORDZ B HImRIEER A I L2356, NEERE
STV D LT ST, AWHIERRBEORER TIE, BEFFIZHWT, A-distraction {5
£V %, Internal-SM 154, Active—SR #5436 KUY Outward-M 5 AEICEVVMEZ < LT
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W5 (Table 4). BIFECR—ADOZAUITIERE Z AT 5 Active-SR CIEBIFHMECIEREN NI
EEZMIT 5 Outward-M 1%, W ERDHLDICERMICEEZ T AEFEESTHS. =
D& 5 7, HBRITEXANTIEE 21T 5 Active-SRR°Outward-M DN L < 725 Z L 73,
B AR B EE &2 111 5 A-distraction D& 72 < LTWAATREMR H 5.
AIFFEREOTER S, (REORD A B E U CRIBRNEER 2 £ 2548, JMER
OEERZMET LV &, WEERE IS, EBRFRSCESRRE L & OEB BT S5
BEamT DR T 2 e, EIHFICAELLEOIREIHFE LV FE L ~2bSE
D EHEsEns.

ANV - KD LE BRICEE) A E i LTV 5354, [-distraction 4 SHEEICAE
952 LT, HENRBIEREED Z L2 WL T D AMEEMR S 5. AT ORS
BTIE, A MLURFEE - &SBEDS LEEZEBW T, A-distraction 5840 4, I-distraction
BEPARBICEWMEEZ AL, ZOMOBAMIEEREZRIIED N7z, -
distraction OMFHIL, HEENOR L I AN, BEIZWDIEDH T ERFEINT
W5 M. FETz, I-distraction O, % HEEERENE R EORNDT 1 T IEEE
BAN SR & 0% 00 10T T W) = bz T, T-distraction OMHITEEIFICAEL D XD
EEBWOSEDZELMESNTND . HEDOZ EnD, ARFFEREICBITHA LA
et - & D LEEOERE Y, K0 E LUDERE S S5 R - SRR
EEMALTRY, EBOHMICE o T EEEAS LOSRM NG A2 2 R LTz L #fE
g2Inb.

AFFFRREOREFN A D &, i) - (ko b, A2 A v - (KEOHERE, s L
HKERED IR O, HIROREEOHERCELE B L LICLAITE, B RERICER Z 1A
FORNEEREOHEMAZL 20, ARV AFEHE - JIE S L SLHAREOUEZ AR &
LGB INBIEE DN Z < 72 D ATREMED R STz, S IRHERE - TRRB O st
Fix B E L2t & DEREEOUEEZ B & LT5G & AFREEE I ST
WD B - SRS R D T A B IR D &, EREOMERT - BRI L T,
DI OMERF - B9HEZ A E L7el G L, BIRIEREOMER: - X A L L7256
& T, AMEREMEEE) I DR E A - SRR TS B DRIREMD B 5. 1K,
TEEYOKFE BT U CIEPNERIEE & Hle U COOMBIEE A2 1] L7 03 E @ Ok A2 CTdo
DEWESNTND ™. L LAaRG, ZVE Cloxges oEshFhE Bz B8 L CHER
RO & EBORkGE & OBMRZ AT LIZAFEIE R4S 72 620, 44, WS oEshsE
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M HRZ B L C, EERROMH & EBOMKE & OBMRZ MG L TWO S BERH D L H#E
HIhb.
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FeHi B

WFERRRE 1 ClE, JEB)IENE H 1Y & A REFRIEEE I 3 2 R - FRA IS & o
PR AMEE LT, EBEREM S LT, BB - Khom L, AZ AL - IKEOHERF, 5
B, ERBEOMERE - i, A R L AFHL - KIED LD 5 D& FE Lz, R - SR
WiZ, Brick et al. ¥ AEERE L7-iEREHE S KOS DA Az, 2R3
LIFD#EY) Thb.

(1) EE I HROEVZ LY, AEREEE I T 2R B - SRR JIE 8 e
>7z.

(2) W) - KN DI LRE, A2 AV« AKEOMERFRE, WERECIE, ARRSRMEERRH S
KERICERZ AT 2WNENEEOEAN L 720, A L AJEE - XU 5 LEE TSN
BN LT,

(3) fEREDMERY - HERETIE, PENEE, AMBEROM A B RAERITED bhiro
7z

IEDZ L, BiET) - KNDm L, A2 AV - (KEOMER;, B &S RigReomn b
R, HEROTRROHERF L L2 A AR IEER 217 5 581, FARERICEE Zm
TOWENEE DM MR %<2, A LRI &S L EDBERIRBOUGEZ AR &
L7eG BTN OERN L < R o etV Sz, ZOZLaBETLH L, #
FEOMERF « HIEICBI LT, DBERYREFROMER; - 2 BN E LT2IGE &, SRR OAE
Fr- 2 AN & LI2G6 & T, ARREMER IS 2 R - FRRIRY T 75 5%
IRDAIREMEN D 5.

32



Table 3. The results of type of aerobic exercise, exercise duration, and RPE in each group

Type of aerobic exercise Place Exercise
Jogging/Running Walking Cycling Indoor Outdoor Dur;a}tr:on RPE
(0) (0) (0) (0) (0) (min)
Improvement pf athletic performance and 17 0 1 2 16 86.1+547 152422
physical strength group
Stress relief and distraction group 7 12 2 1 20 574 +£36.4 119+3.1
Maintenance of style and weight group 6 3 1 3 7 445+14.2 134+28
Maintenance and improvement of health group 9 8 2 1 18 46.6 £27.4 124+19
Losing weight group 5 7 0 3 9 325122 13109
Total 44 30 6 10 70 55.9+39.0 131+26

Note. Mean and standard deviation for exercise duration. n = Number of participants.
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Table 4. Attentional/cognitive score in each group and results of ANOVA and post hoc

Cognitive Score

Internal sensory Involuntary Active Outward Active
monitoring distraction self-regulation monitoring distraction
Improvement of athletic
performance and physical 163 +2.4* 11.5+£4.4%P 17.1£2.3%b 11.7+£3.6%° 9.9+35%
strength group
Stress relief and distraction 13.9+4.1 14.1 4 1.9¢ 13.8+4.0° PLIEY 115+2.8°
group
Maintenance of style and 14.6+2.1¢ 113438 14.6+2.79 125433 10.8 +1.49
weight group
Maintenance and
improvement of health 144 +2.7 126+3.2 13.5+£4.2" 12.7+3.5 12.0+3.7
group
Losing weight. 153+ 1.5¢ 123+32 149+2.7¢ 142 £3.7¢ 11128
group
Total 14.8 +3.0f 12.5+3.4t¢ 14.7+3.6 12.6 £3.55&h 11.1+£3.15&h
ANOVA
Fvalue I
[degree of freedom] Pvalue Partial n post hoc
Active self-regulation score: Improvement of athletic
023 performance and physical strength group > Stress relief and
Group [4,75] 0.92 0.01 distraction group, Maintenance and improvement of health
’ group.
Improvement of athletic performance and physical strength
group: Internal sensory monitoring, Active self-regulation
.. score > Involuntary distraction, Outward monitoring, Active
C(;gn iive 563%% <0.01 0.26 distraction score.
oIS 22100 Stress relief and distraction group: Involuntary distraction
score > Active distraction score.
Maintenance of style and weight group: Internal sensory
monitoring, Active self-regulation score > Active distraction
) 299 score.
Interaction [16, 300] <0.01 0.14 Losing weight group: Internal sensory monitoring, Active

self-regulation, Outward monitoring score > Active
distraction score.

Note. Mean score and standard deviation were described in each group. Moreover, asterisk and each superscript (¥, a, b, c, d, e, f, g, h) show significant differences in post hoc with Bonferroni
adjustment.
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%5 E BREARIBMERRICEITS 2 BEONTERDFERSERFICAET
BEODIICKITTRE (WF7EsRE 2-1)

B1H BIEE RIS LU
SCRRIFZELS K D A5 DAV ERERER « SRRSO L EE) PIcA L 5 &> & & OBk
(ZRET % 2 S H ORERI KORMEARREIILL T O#®Y) Th 5.

(2) BEEEOHERF « WD T O DA R 2 WFF L 72 15 0L Lo Sl OF EEEMHE
NI DNEREESCHNTIER O, EIHICAELDIEOIICED X HITEET LD
ISR TH .

ARG CIX Z OFPEZ T 572012, WENEEIZE B LT RRRISRT 2 DO
ZREL, 2 DOMEBONINER., HERET/L A A —& & Vo o o A a1 E )
UL 2 E O SITRIETRBEL G L.

i 1 : Internal -SMAUTHRERICIEE Z AT 572, Active-SR 3 L ORFEDFERA 20
G L LT, ISR T2 2 TAELDEOIRRT S,

i 2 : Active—SR ZAH ] L 72 IEBIRFICIE, FFEDIRRP WG L LT, #EBhicA
L2 DX OERITED B/,

Hof Hik

1 K5
IR D RE L, AR—Y RFFTET 2 B RFAEBL L OB FRFGE 14 4
(FFlh - 22.1 = 1.87%, HF : 169.6

+ 6.1 % VOmax:42.0 * 6.1 mL/kg/min) Th-oiz. ABFZEBINESL I, FANCHF

FNEICET 20 E1T - 72 LTRSS~ OREESZ. £/, IRETNEIHER

B I OEMRBOFEOER A OB TITV, TN - JREBDRWI L 2MER L. 2

%C, [American Heart Association (AHA) /ACSM @EE/{K)-5< v EEBMAIESH A2 U

—=V 7EME T O AARGER~OBEE T, FREMITT L C RO 82 il

L7z, UEoFEic kY, LiERE - MERERRE - RESREEOFE, b ofkE

+ 5.0 cm, /A :68.2 = 11.0 kg, %fat : 17.3
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Z Bt D1k AEROEEE, DIEREO Y X7 RSO ELZTHE L, ARFZE~0300
WCRIEN 72N Z L BB L=, 7ok, AWIGEIE, TEBURFEREERE AR — Y [ 2R
HEAELZESOAREFTEMm L7 KEES : 2019 22).

H2E  FEBRTFIE

AMFFERIE TITRIRAEITE 4 BlOER) 2 F i S 7z, 1 [ B I B REE A m=iRic X
2 V0umax DRE, 2 B H 235 4[5 1 70% Voomax (245 AT CORERFENER 21T
To. BATRFMEER) IR 24 FFRILL Lo A 2200 TEM Lz, 7ok, AUEICRIT HF
FeBMEEN Y, R CHBET LI A—FZHAWet A7) o JiEEE L.

(1) RS L EBRIL O TR L O BB & kB 2 A\ 7= Voumax O
S D B R L TEERR IO TR L OVOmax OBEIL, 8 2 ITRTFIETIT-
7=,

(2) v br— AR EB IO 2 SONEREE 2 L 7oA iEMER) O Fhi

VOumax DHITE 5 el 24 BREHILL L OMIFRA 22, G Ikt LT 0% Voumax \CF24 5
B VT2 3 S/IEO VT T, BEEELT L = A — & & F\ - AR EE 21 T 7.
ZOEME LT, FEEDHTRORVa Y b — VR HIINA T, BT LI A - %
=AM EE R TG (SR AT 5 Internal -SM £eft & H#RH—
LA =L e IO ARSI ERN R O ) o Al A I b S5 2 LT BEE P o)
T TIEEZMT 5 Active=SR S_fFD 2 DOWNEEESM DR 3 D&k E LTz, 2 DDOW
MEBOFMECORMBBMESIRNE, AfHT LI A—XOFIIR— REEE, ThE
NOFIEC BT 28R %R LT R A HR Uiz, £72, 70% Vomax (CHI4 T 2 AT COH
e EE L, JEEOXEE T LT 245 30 b Z IR OV TORREI T,
KIREDR LIDEEZ BT TE D L O80T,

BHRMETOBERHT LT A — 2 Z WA REFREMEE)NT, 5530 W-up, 20 3o
g, 53D r—V 7 F Y TR LT, W-up 1X 10W TOHA 7V o 7iEEh % 1 45
Wi L7=%%, 35% Vomax (KRS 2AMCTOYA 2 U > 7iEB % 4 HREE L. 20k,
SR FNEAEB & LT T0% Voumax (AT B EFFTOYA 7 U o V8B % 20 4390 L
7=, EEBFEEF O v ZEEREIE, 2 b e /LR KL O Internal -SM £ Tl
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XBREITX LT 55rpm 725 65rpm £ TORIPH THERFT 2 K D IR L7z, —J7 Active-SR
ST, MREFICH L TE T eic~"y Y RS ZERL, R L7e_XZ Y o Jh
A CY A 7 U 7 EB AT D X O R Lis. 2055y 2 B ICER L BRR) 72 AR
HiconTiE, (3) THIkT 5. W-up 35 X OEEBIEMTIE, Vomax FIECH N b0 &
[Al— DR & AW CIFR A AT — 2 B L OV HR ZgelllE L, EESHI21 Borg’ s RPE
6-20 scale ® HAGEERR ™ Zffi ] L T, RPEover & RPEperi o 2 f8¥H RPE % 5 45 = & |ZHl
e Lsoek L7z,

(3) WHEEICHW=#or

AWFIEARECI, Internal-SM 538 KON Active-SR SfEZNENDIER LT Hor %
iT-72 (Table 5). Internal-SM 4 ClIFIETH OB OFHEFIIERE 2T 5 K 51
HoR LTz, SEB RS ~ OB AR S 5720, HEET LI A —X OfcR— R
EREL, XZY T L TWOBEBOFFERIIEE Z M 5 £ 9 R LToBoR A & Gl
L=k EfR Lic. E7-, EEEBHGD 2 43 30 B 2 L I ORI S E 2w
% KO EBRENDRLE I L CHIACHZR L, *RE ke L CHRBORERICEE %
T NS &9 IZEHT-. Fe, TEIETRIS, FHrRShcEEs CoREET T
DO TBI 2R E 2 E Le, ZOMETIE, TEET EORERREZER X 20E
5 it C=darz.

Active—SR £ CiE, FEBH, 543 2 L1255, 60, 65rpm D 3 FEEOWTNIDRL Y
YIRS ET R L, RIS DY T 7 Y U TEE T . 0T, MRFIX
FEEFICAFETAE, ~FY RSS2 &b, B DATFRE X
AR DORIIRBE LI T X LMIRE LT, <Y Y T EEERITETFA e/ — A
ZHOTRL, JBHEITHLTA br ) —L20FICEbETEY 745 L5 IcfERL
fo. EEEBFEMEHIL, A e —LAOFITEDETRY Y 7 T5 X R LIZECR
WA Z Rl L7e A BR T L T A — X OFHZERE Lc A — RicEmR Lz, g,
A b =D X EFEBEDOREY T FERAVE UTo 55 IR E D Rl
EEDEDLLOITHRL, MEENER LIS AR CE 5 L H 8T

o

FIE T ot KUREHET
FIEEFUE SRR AT —Z B LR 131 53 T & OFBEICHE L, HEE
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L UCTHW . $7e, BRSBTS KO HR 1345553 OVomax 35 X U8 HRmax % 100% & L7=
FESHIE (% VOomax, % HRmax) % BLHE UAMHTC 2. B S U7 149 2 & 0% Vomax, % HRmax,
5 43 Z LICHIE Sz RPE 22N EIAEBAS L L, S JOWFH A2 A% e Lz~
BRI 24T > 7. Mauchly OIRMEMERRE 2TV, EREMHEMBUE SR> 125812
I¥, Greenhouse-Geisser DA 7L 1 % HWTHMHER L OEEMEAMIE L.

¥72, RPEover 35 KU RPEperi & ZNZAEBARE L, Selids JOWHH & [EE 2R,
SRE DENEEEBHE LT DIRAETT ML DN 1T o7, B TOMFHEITIC
PBWTHBEAKMEL SRR E Lz, AERTHRE KOREERALRD HHEEITL
Ry 7 xzu—=jhC X DS EHIBRELIT o7, T COMGHRITIEHEENT Y 7 b SPSS
ver. 27 (IBM Corp., JP) ZHWTITo7z. 7038, KRR famdy W Ry, ASCizkir %
BB INBURES 1ALk TR Lz, SERHIRHTIC &> TR L 7SR MBS L Tl N
SN E TR

Haf R
51T EE T S 7% Vomax 35 X U% HRmax

SEEB G S 7% Vomax 33 £ 0% HRmax % Table 6 3Lt Table 7 (27 5
B HIE SN Womax 2 RERAR L LTz “BERABI 21T > 7o/ 58, BRIz
HAABIRTERENGRO BN (F[19,247] = 125.36, P < 0.01, fR »> = 0.91). FAEXR
SMEROTZE (F[2,26] = 1.75, P=0.19, i % = 0. 12) B L OSZHAEH (F [38, 494]
= 1.22, P=0.18, fR»* = 0.09) IFRD BN T. FIEBNTO% Voomax 1% EEBHH
H45y B £ TRIFICHEIC LS L, ZTORITEFIREZ R Lz, [FERICY% HRmax Z7E/8
R UTe ZBIRGEOT 2AT o Tl R, BRHERICIB W TORABREZRNBD 5
iz (F[19,247] = 49.58, P<0.01, ff »*=0.79). AERFFEROTEE (F[2,26]
= 1.37, P=0.27, ff »* = 0.10) BILOSAENEM (F [38,494] = 1.00, P = 0.47, ff
7% =0.07) [IERO LN o7, % HRmax (X FEBBALG 5 0 B £ CREFNIC LR L, %

DRITEFRETH T

H2TH  EEPICHIE 7z RPEover 3 X O RPEperi
EEHE) P IZHIE S 77 RPEover 3 X UM RPEperi MfE % Table 8 12779, RPEover (ZFH L
TIRABET ML D0 AT TofE R, R ER O AH B2 EE RN FEO btz (F
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[3, 143] = 48.85, P < 0.01). HERFMHOEEHE (F[2, 143] = 0.83, P = 0.44)
BLOKZAEMER (F6, 143] =0.12, P=10.99) 1RO LR T2. T_RTOERMEICE
VT, RPEover [ZEBIBHAG 15 45 H % CRIFAIIC 1H L7=. RPEperi |2BI LT b REEICIR
BET MK DN EAT o TR, REE R OL A4 B BEEHRENFRD iz (F[3,
143] = 63.98, P< 0.01). HEREMEOEEDE (F[2, 143] = 1.51, P=10.22) BX
O ESER (F[6, 143] = 0.35, P = 0.91) TGO N> TRTOHRMEIZEN
T, RPEperi |Z AL DA T £ THEISHIFRIZR LR 2R LTz,

BoHi BE

AHFICRREDOFER G, BT COFMBIEET BV TIE, NEHEEEHEAL T,
BEFIZAETD ZOIIFIRES B LN EXRB I, L1 BLOMEFH21TELS
HIFES N2 0Tz, ARBFFRIZEWT, RPE IGEWVYRO b - FEK E LT, FEii
U7 BN OIEBIRE A S X REE N T D, A%, NEEESEERIFICA T H &
D X BN S 2 EE IR OFPH A I SN T D MENRH 5.

AHFIERREIZ RN T, 2 FEEOWNETER & 2> b —/L&MCoEEBIRFDO RPE 12703
D BRI TZHIR & LT, FEi U 7o TS TR BB R S m T TR B 5.
60% VOumax AR 3 B AFT 15 55D A 7 U o 7B % FI CHEEHE A & BT k> C
BELDFHERDEHE & OBRARRG LI ATHIIETIE, FrEDIE ROV b —/ LR
EHERLT, AEZEIRD LN TS ODOHRERICHEE 2 AT -NEEERIC BT
% RPE SEMEZ R LIZZ s ShTng V. £, Zoffmmrse? <k, (420>
I EBE TR ICHIE STz RPE ANEREERET 16.4, 22 hr— /LT 13.6 Tho7oZ
EAREN TS, v ha—LBEHZEIT 5 RPELS. 6 1%, [R0& o0 M4 Thy ), &
RIN72 X DS R LI HIRECTH D L HER IS . AW THIE S
RPE 1Z, = b m—/ V44, Internal-SM 33 K O Active-SR DEFAITISIT B FIEBKE T HF
AT, FNEH15.6+1.6, 16.1£1.9, 15.8+1.8 TH 7= (Table 8). RPEI5 | &>
W) S THD LA E XD L, AT CHENE LI FEE TIXEOFMFICBN T, E
B U2 XSS # WM C X 2 EBIRE Ch 72 LR END. E12, T0% Vomax
SN D TEENIREEIY, PPRAEER AR R O SR SR A K U D IR Ch D FIREMEVR S
NTWD ™. D7, AHFFARECINE L7 70% Vomax &\ 5 EBIRE CIE, 3To
FAFZBNT, R IERAEBR A R OITE AN S TR A& U TV RTREMED H D,
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FRERICEERAT DN W RIS, 207, EOSME T CoI@EE) iy
(BN TH, HIRERICE CREEEME, SRMEHO RPE OEICA B RAZRNE Crh
ST FREMED B 5.

PbZziFEzsE, WHAEENEIMICL > TELLIHEROESOIDOMKEF | ZER T 0
I, 70% Vomax & 0 bRV EENREE, b L < (3AEEAO R EETIZAR L, EBICA LD X
D I OFBEANE Y RPELS Rl DR CHBEFEMER) 2 Fhi L 7= 5812, , NHNEE2NE
BHPICAEL D EOSOEREF ISR T RN ®SH. 4%, NEEESEBHIZALS
T OB E KT T ERREZH ONIT O0ERH L.
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FeHi B

e 2-1 T3, 2 SORHONETERD, miRE CORMmEIEERHICAE T D&
SICRITT OV TREE L 72, ARBFFEERE Y, Brick et al. ¥ OIRETIEEE
A BRI DAV A L, HERET L T A — & & O T A RSN - By A
FAZER A M % Internal-SM & BWEOZALIZIERE Z AT 5 Active-SR @ 2 DOWERER
FIFERGE L, MFEOEEE AN SIRE O RERIEEE T AL 5 &S SITRITTREL
iz L7e. FRMERIIUTO®mY Tho.

- AIERMEETPIE SN H R RIRD E DX %" T RPEover, BIUMHDOES%
9 RPEperi & H12, FFEDHROR Y b — V4, I OMEEISER 2T %
Internal-SM &&ff, <&V o VEREE A Z(LEED Active-SR SRfFOT X TDORIFIZIBU
THERZRITRO o7z,

PUEOD 2 L int, AN A B L7 T0% Vomax (AR Y9 2 sl A AR MR it
WEEEZEH L CHEEBTUE LD DI DOKRE SITTRE QB L RIF S22 ATt
DRI ST
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Table 5. Attentional instruction on Internal sensory monitoring, Active self-regulation and Control condition.

Condition Instruction
Internal sensory monitoring “Please focus on leg muscle sensations during cycling.”
Active self-regulation “Please pedal to the sound of the metronome.”
Control No specific instruction
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Table 6. Percentage of maximal oxygen uptake during 20-min main cycling in each condition.

Time
Imin 2min 3min 4min 5min 6min 7min 8min 9min 10min
Control 51.1+46 660+56 698+45 715+43 726+45 734%57 741+51 740461 T743+62 748+63
Internal sensory 5 e, 49 669+38 701+33 720+40 734+43 T42+45 TA5+54 753+53 T757+59 759%59
monitoring
Active 499+47 655+41 68942 70644 715+46 728+52 T726+55 734+61 737+64 T740+65
self-regulation
Time
11min 12min 13min 14min 15min 16min 17min 18min 19min 20min
Control 751+66 755+66 758+73 759+76 757+71 760+68 761+68 76371 76573 763%77
Internal sensory 264 .69 762+61 762461 763+65 771466 T7.0:69 773466 77.0+66 763+68 77.3+64
momtormg
Active. 750+71 755+73 751+73 760+71 757+75 761+78 76377 766+73 767+79 767+79
self-regulation

Note. This table represents the percentage of maximal oxygen uptake during 20-min main cycling in each condition. Mean value and standard deviation were described.
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Table 7. Percentage of maximal heart rate during 20-min main cycling in each condition.

Time
1min 2min 3min 4min 5min 6min 7min 8min 9min 10min
Control 660+7.6 747+69 782+79 792+70 803+74 811+74 821+79 831+84 836+83 843+82
Internal sensory g/ g, 98 710474 740480 754486 764488 774491 802+65 77.8+119 820+70 82770
monitoring
Active 620+50 715+61 745+68 760+71 771+73 791+78 79478 802+76 807+77 8l0+77
self-regulation
Time
11min 12min 13min 14min 15min 16min 17min 18min 19min 20min
Control 840+65 838+62 839+67 847+66 851+66 852469 857168 859+68 861+71 863+68
Internal sensory 933, 7 g38+68 839468 843+69 848470 B848+69 853469 852+70 85667 858467
monitoring
Active 81.7+77 826+77 826+79 831+78 832479 838+78 842+77 848+71 851+73 848+73
self-regulation

Note. This table represents the percentage of maximal heart rate during 20-min main cycling in each condition. Mean value and standard deviation were described.
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Table 8. The results of mean overall RPE and peripheral RPE in each condition, and statistical analysis

Condition ANOVA
Active Internal
Control . sensory Effect Fvalue P value
self-regulation g
monitoring
overall RPE

Smin 131409 13110  134=x12 condition yes a4
Effect

10min 144+0.9 143+1.3 145+1.1

15min 153414  153+15  154+15 Time — 4g85  <0.01
Effect

20min 156+1.6 158+1.8 16.1£19

Total 146+1.6 146+1.7 148+1.7 Interaction 0.12 0.99

peripheral RPE

Smin 139414 141416 141419 condition 5500
Effect

10min 154+1.3 154+1.5 156+1.6

15min 162+1.6  166+19  164+15 Time 398 <0.01
Effect

20min 166+ 1.8 172+19 174+1.7

Total 156 1.8 15.8+2.1 159+2.0 Interaction 0.35 091

Note. Mean score and standard deviation were described in each condition.
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%6 E BMEARIBMERRICEITS 2 BEONMTERDFERSERFICAET
BEODIICKITTRE (WF7EsRE 2-2)

F1E HERERBIOME
SCERBFZEIC L 0 1S B2 E S - SR IO S EEHHICA LD E > L DRI%
2B % 2 o H OREESF L ORMR 2 EBEIILL TO®mY Th 5.

(2) BEEEOHERF « HEHED T O DA R 2 WFF L 72 16 0L Lo S OEEhNZ 35 1)
% association X° dissociation OfERDS, EENHIZA U A XS DL HITHETH
DR ARHTHS.

ARFFERRETIZ Z OFE A MRS 2 72012, SMFEZICE H LT FRRIORT 2 SO
EREL, 2 DOMEADIEEED, BERHET/L T A — & & JIV o @ i A T FR M)
AL D E DS KITTBERF LT,

B 1 ANEE OIS EE RN OEEEZE LT 720, FEOFRRDRWEGS & g
L C, A-distraction, I-distraction DFE/R&1T- A ILEEBIHIZA LD &> S0
T 5.

i 2 : I-distraction & HHZ L C, BEIBNIHERZ SMBIEHIZAIT 5 A-distraction I3,
FOHEERENOEBEEZHRLT I ENARETH D & PRIND T2, HEEHPICAET L&D
S DO BT A-distraction DEFIC LY K& 25,

Hof Hik
B ASRE

AIFFRORRE L, BEHBTRFEBLORFFAE 184 (FHp:22.2 = LT, &
£ :170.8 + 6.0 cm, /K% :67.3 + 9.9 kg, (KIEHIT : 16.7 + 6.5%, VOmax :42.5 +
7.0 mL/min/kg) Toh o7z AHFIE~OBNANFTEANFIZEET DA EAT, BINORE
BRI Fio, MHEEZNEIUCERE L OEMEREOGROEM A NFETITV, B -
FREBDIRNZ & 2R Uiz, ZHUTNZ T, TAHA/ACSM frERE/ 1R 713 < 0 BBV S INR(fE 5 A
7)== JERE D] OARER~OEEEITOYE, FERSIM L RO mEFA
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RS L7, U bEOFmEICLY, DMmERE - FLERE - ERREOFE, Znbo
RIEAEBDOY D8R STEROFEE, DMERROY 27 RFOFEAHREL, AL
ZINRPEN RN L 2GR LTz, 7ads, AWEE, TEBURFERFFEA RN — 7 2SS
PHm PR AEZ B R OAREAG THM L7z OKREES 1 2022_12).

520 KBTI
ARBRSEE TR SRR L, A 4 OB 2 KM S w72, 1 (B F A B At

BRIC L B KR SEER R ORIE, 2 [[H S 4 [ EIZIE 70% Vomax ([ZHE 4 5B TOH
P B M EE 21T - 72, A TRFEMER) D kil Tk 24 Rl Lo Mg 2220 T =i L7-.

(1) BRI & BRI OFRA S L O B BEMis & ik BR 2 FA U N2 V0max OHIE
S D G R & SEBRI DT L OVOmax OFIEIE, F15% 2 \ORTFIETIT-
7-.

2) b= AF B RO 2 SOINTER 2 L 7o A iR MEE) D £l

VOumax DFNED B Il 24 BRI EORIMRAZ2Y, RHRFICH LT, HEsHTL T A—4
Rz 3 K cofmEMEER AT, &L LT, FEDFRRORV Y ha—
VA, ATRSEMEEE N T B M ANANIE BRI IEE 2 M1 D A-distraction &, ¥
R OEHARAL TV D SR TR MR IEER) 2 323 5 I-distraction G0 3 DA FRE
L7z, 2 OOINBIEROSRMTIE, BizET /LI A —XORIIR— RE#EE, ThZho
FAFIZRIT D # R E R LT A $R LTz,

FTRTCOKMTOHERET LT A —F % VT AREEMEERY, 50O W-up, 20 53fH
DFIEE), 55WD 7=V TH T TR LTZ. W-up & LT, XGHITR LT 108 TD
YA o0 T ER R | SRIER S ET2%, 35% Vomax (CHS T 2ATCTOY A 2V v /&
% 4 HMER ST, Z0%, RETEEB L LT 70% Vomax ([ZH4 35 AoV
A7V 7iEE & 20 Sy RFER Lo, R ER T ORF Y oV REEEIE, TN TOSRMT
55rpm /> 5 65rpm F CORIPANICIEE L7z, AREEMEEBENETIE, Vomax HIE THVZS
D & [Fl—DOiER & W TR T A7 —Z B L OV HR ZgelllE L, EEHICIE Borg” s
RPE 6-20 scale ™ HAGEFR ¥ &M L C, RPEover & RPEperi ¢ 2 fi¥HMD RPE % 54y Z &
(IR Lok L7z
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(3) AMBIERICHW-ZoR

AFFEHREZ N2 BuR % Table 9 \ZRd. AHFFERRETIL, Brick et al. ¥ A3EMES
DU - SRAR SO % 2 FREOSMIEE 2 IS &7, ARHF
JERMETCIY, active & involuntary 0 2 FEEHOAMITERE ORIRA A T& B & 9 37z
A-distraction S TIE, MERE D b 2 EHa M, FrEOHEE (NEL ), T&E2))
DB 782 1S 88z ST, 2 OV REDEE P IS BRI S5
BaRT D2 &2 BROICHRE Lz, HEOHBIREIT RPE 2T 20 L RULX A 7
CEEEL LA SE7-. I-distraction S ClE, AD SfE LR U a A L, SRR
TVWBRILTIEH D b OO, FEHIH L CEEO RIS Pl TE#s a2 The. %
FERZ D78 E DR EATDIR Mo Tofoth, XIREH A-distraction Z{#H L2V RILIC
7% XD IRAT,

3 T —F otk LUREHE#T
AR 27 — & ortirds LOWERHIEHTIE, BFJEE 2-1 L RIERDFHe & 12 L > TTT

7.

FAH R
H1E SES IS S A% Vomax 35 K 0% HRmax

20 43R0 IEB P HIE SH72% VOmax 35 £ 0% HRmax % Table 10 35X UMTable 1112
TR EEBTO% Vomax & LRSS Uiz “BERS BT AT > TR R, BB RO
FEER (F12,34] =1.75, P=0.19, & »*=0.09) BLOLAHNEH (F[38,646] =1.25,
P=0.07, f»*=0.07) [ FEBO N7, — T, AREARMOEHE (F[19, 323]
=145.95, P < 0.01, i »* = 0.90) AFRDHOITz. FFREHEIL 6 5 H £ TRIFFICH
BIZ AL, T0%ITEFTREZ R L.

TR D% HRmax ZAEJRAS L Lic ZHER GO 21T - T6ER, BRSO3
B(F[2,34] = 0.47, P=0.63, ff» = 0.03) BLOKANEM (F [38,646] = 0.86,
P=0.71, ffi »* = 0.05) [TFRDONRPST=b OO, HERRFHEOTZE (F [19, 323]
= 208.25.95, P < 0.01, ff@»* = 0.93) [FF&HHALZ. FHEEIFO HR (3 20 43 fH O T
rp, BN T E CREFICAE R ER AR LT

48



952 M SEE I HIE 7z RPEover 36 &L UM RPEperti

TEE) P ICHIE S 72 RPEover 38 KO8 RPEperi Ofli% Table 12 (Z/R9™. JodE@) I
TE 472 RPEover I[ZB L TIRAET MT R 2 BT 21T o 1o R, AR OEER
R (F[2,187] =0.30, P=0.74) BIOKHEMEM (F[6,187] = 0.34, P=0.92) [F58
DOl —T T, AERRROBENR (F[3,187] =33.19, £<0.01) 2358
Bz, EEE)ICHIE S 7z RPEperi (2B L T H RIERITIRGET /WIZ K D008 217
ST FER, AERSLMOEE (F[2,187] =0.84, P=0.44) BLOHIER (£ [6,187]
=0.84, P=0.54) ITRD LN ol —J5T, FREARHRO TR (F[3,187] = 29. 62,
P < 0.01) 1FZFBH BT, RPEover 38 X UNRPEperi & H12, & TOLRMITIH VT IERH
(IR OfAE & & B B L.

BoHi BE

ARFICARED HEOIE, 2 OB RS @R E CORMREIER AT HE oIS
FKIETHELZRALNITHZ & Tholz, EE)HFIZHIE S 4172 RPEover 35 X O RPEperi &
HICHBEREIEOEEHRENRD SN T2Z LD, MR COABRFEIEES T,
SNEEZMEH L CHEIRHPICAE T 2 E DX OKRE SITTHEL KIT S RO ATREMED 7~
ST, ZDT®, ABFFERREIZBT DG 1 88 O 2 13RS nciehoTo. A
FAMEIC BN TINTERE OB HIC L 5 & D S OBBENRE bR h - T HK L LT, A-
distraction Zeffh& U THRE LIciEDEES A AND, EEHPICA L& &%
B S DI N E Do I AR ST b B,

AWFFERREDOFER NG, EIRE O AIEEMEEEIRFZ 31T 2IMBEEOBEMIE, active,
involuntary OEWNIEEMR7ZR L, HEEIFIZA U D X OITHEL RIT SN EHVRIE X
iz, BB L D & O XIZBT 5 Parallel processing model *¥ [ZHS< &, AHFSE
PV CRUE Lo BERMICER 2 JIRE#R D% 59 A-distraction &fFIE, MR I DY
K@D D72 A2 BTz, v hr—/ 4k & I-distraction 5 & ¥ & iEEH1 D RPE A3
(< 722 L PREIT. £7=, 0% Vomax \TABY T 2AHTONFA 2 U > 7 EBH T, 4440
FEE LD bNEEENMEH SNABEENR S 720 W Z L 2B E 2 5 &, AIFEREIC T
DAy hu— LR ETIE, WEEEN S A SN TWZATREMS SV EHEER S D . 60%
VOumax |ZARY T2 AT 15 SRIOY A 7 U o BB AT, BB AE LD E OS2k
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BELTZEATAFZE T, IR L 0 b BRIMICINBIERICER 2 a0 2N E A A L
T A EB 0 RPE A B A R Lim 2 EAWE STV S V. E72, 75% Vomax 12
YT HEMT 10 ooV A 7 U o ZEERHZBW T, WEEERZHWZ5GE & ik
L OOMNBER A LI AICY A 7 U v J i8R o RPE S BICREZ R L TnD .
INLOSATIIE A E 2 5 &, AREGREICEV T, BRICER ZAMRERIC T
% A-distraction e COFEEIRHIL, FREDHROR T b —/L4fET o FE)
IF & PEfiE U C RPE MM A 7R3~ & PRI NZ03, RPE OEICSKHM CHERZRITGED S
Nipnoiz,

ARIFFERREICRBNT, YA 7 U o ZEEFITHIE S 072 RPE IS OA B 22722 B33
D HIVIRINSTCBEKO—2 & LT, SNBEE & UTHM L7ZifUE D, XI5E O % iEH)
HIZAEL D E DI B TITITRHEY) Th o T AIREMAZE T s . ANBEEOMAIC
LV EEBTIAEC D EOINED L2 &2l LI ATHE T, SMBIEE S LT, B
TAERTCEONFELIET 538, B I OEHOBRECHEE 2 T ESRICHAY 35
NOEEHZ DAY, NO4HE BV Y, BB 2608 B E T2 2 A
LT ETFRIL, BIOMICET D ERFHCR X 242 A 22 7 —EGhE O BNHV SR
TW5. AR T A-distraction & UTHEH L7iREIL, 4 DOBEZEFAERHIRED
e (NEX< Y, T&ER)) OHBEEE A2 ThoT. ANBERE E LTHWAERED
BEEVASEEN A U5 & O SICRIET BT TH D2, AWFFERE TRV -5 5REE
RF R E OFGH D HEIRE A E 2 D &V DRI, SMERIC L 2 &> S DBERh R 21
BT DITIFE AT TH- O LitZe. LovL, ZHETIAMNBEEE L THW SR
RADTE DB AL U 5 & D S ORI KAT T IOV TR L7FRiE i 4 7= 5 72
V. ZDT®D, SHINBEEIC L D O X OBEBIRAG H LD IS OV TR T
MEETH 5.
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FeHi B

FFERRRE 2-2 TIX, AMBEEE L THWD HIEOE %2 — L7z £ T, active &
involuntary DEWNZEH L, 2 FREHEOINNEED M O A MEMER TIZAET L&D
SICRFTREERFELTZ. 2 DOINTERZ5T 5729012, EROFENEHOITER
Z AT REE D HEEN M Z 2 T 2EHE$ 2 5 A-distraction 5, BEIFHENLTND
DD, FEEDIETRD IR I-distraction SefED 2 SDOIEREAEZHE L, WISfEH EB)
ICAELDEOSNCKIFTREL R L., ERIITO LB Thb.

EHERN I CHIE SN TR RD & > X Z/RT RPEover, BLOHE D & DX &/
RPEperi & 12, FFEDFE/ RO a2 ha— )L, A-distraction §5f4, I-distraction
FOT R TORMPIZBNTHERZRIIGRD Lo Tz,

PLED T 2k, ARG R4 HIEE U7 70% VOmax (ZHFE 2492 B O G B2 MRS ©

L, ANTEEAMH L CHERHTICA L DX OXDOKE SITITHELE KT S 720 ATREMEN
TRIE ST,
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Table 9. Attentional instruction on Active distraction, Involuntary distraction and Control condition.

Condition Instructions

“Please focus on music during cycling. And, please count the number of times that “BOKU” and
Active distraction
“KIMI” were appeared.”

Involuntary distraction No specific instruction (but music is playing).

Control No specific instruction.
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Table 10. Percentage of maximal oxygen uptake during 20-min main cycling in each condition.

Time
Imin 2min 3min 4min 5min 6min 7min 8min 9min 10min
Control 492+48 665+42 704+46 712455 714+63 73567 735+70 739469 741+77 737+72
TS 51.0+45 66.7+43 695+50 713+53 716+58 739+58 73661 73666 740166 74172
distraction
Tnvohumtary 497+37 663+31 691+41 706+46 712453 722451 724+57 726+59 735+64 732+70
distraction
Time
11min 12min 13min 14min 15min 16min 17min 18min 19min 20min
Control 743+73  742+70 744+71 751+73 740+69 749+68 74167 T751+66 T749+67 T48+68
LGS 756+69 752+66 752+70 755469 752+73 764+74 761+76 759+76 761+76 759+83
distraction
Igivs ?:;C‘Eg;y 73.7+65 739+71 744+64 740+66 741+66 T744+65 747+75 T745+73 75174 752+74

Note. This table represents the percentage of maximal oxygen uptake during 20-min main cycling in each condition. Mean value and standard deviation were described.
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Table 11.

Percentage of maximal heart rate during 20-min main cycling in each condition.

Time
Imin 2min 3min 4min 5min 6min 7min 8min 9min 10min
Control 506+58 692+63 721+61 733+63 748+65 760+64 773+65 782+67 793+67 796%67
TS 618+45 694+50 719+50 742+48 752+52 768+50 785+52 793+52 80.0+54 80.0+55
distraction
Tnvohuntary 61.1+40 695+47 T724+50 738%56 753+59 766%59 78164 78965 798+68 803%7.0
distraction
Time
11min 12min 13min 14min 15min 16min 17min 18min 19min 20min
Control 80.3+67 809+69 813+66 819+66 822+65 82465 828+63 835+63 83864 840+64
LGS 812+54 816+61 822+58 828+57 831+59 830%57 839+59 842+57 845+54 846+55
distraction
Tnvoluntary 809+69 815+72 820+72 823+73 826+73 829+74 833+71 83776 841+73 842+76
distraction

Note. This table represents the percentage of maximal heart rate during 20-min main cycling in each condition. Mean value and standard deviation were described.
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Table 12. The results of mean overall RPE and peripheral RPE in each condition and statistical analysis.

Condition ANOVA
Control .AC“V? In_v olunt_ary Effect F value P value
Distraction distraction
overall RPE
; Condition
5 min 127+13 127+16 131+1.1 0.10  0.90
Effect
10 min 136+14 138+16 13.7+1.1
15 min 144+15 145+17 144%15 Time 5669 <0.01
Effect
20 min 147+11 148+18 14614
Total 13.8+1.5 139+1.8 13.9+14 Interaction 0.75 0.61
peripheral RPE
5 min 137+11 137+18 143+14 condition 549 g
Effect
10 min 146+18 150+16 150+1.4
15 min 152+19 156+20 152%15 Time 51 38 <001
Effect
20 min 158+16 159+21 157+18
Total 148 +1.8 15.0+2.0 15.0+1.6 Interaction 1.52 0.18

Note. Mean score and standard deviation were described in each condition.
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B 7B EHBEOEND, ARREEHTICAELSE OIS LERERLEOBR
(CRIES R (WFFE3RRE 3)

B1H BIEE RIS LU
SCRRIFZELS K D A5 DAV ERERER « SRRSO L EE) PIcA L 5 &> & & OBk
(ZR8T % 3 5 H ORERI LORMRHA LRI T O#®Y) Th 5.

(3) EEE)PIAE L D & 5 ST 2 BRI DR, FEfi9™ % ) 0O )
SR L > TERIET 2 E DB ARATH S

AR Gl = O A RS 5 7= D10, FFJEE 2 O RA I E 2 T 54 2o
DIRRAEFE L, T0% Vomax £V BIRVIRETOY A 7 U o ZVEBCBNT, EEEAR
EHTICE LD XX RIFTEEBOE A RIFT L & LTz,

B 1 EsREE COME R, NEEEZMEHT 524 T, MHLRVWESELY b
HEEPIZAE LD E OSBRI D,
Rt 2« ARGREE TOMEEN ISR, SMEREZHEMNTS 28T, HHLRVEE LY G
IS LD E O SMMERT .

FH2HE Hik

1 K5

AR ORIGE Y, BEH T RFEBLORFBE 114 (il 22.5 £ 2.075%,
B 172.9 + 4.0 cm, K :67.4 + 8.3 kg, {ANEHHS : 15.6 =+ 5.5%, VOumax : 47. 4
+ 5.9 mL/min/kg) Toh o7z, AMFF~OSMANIFFENFIET A ZITV, S0
FAEZG. Eiz, MEEZNTIUCERE JOBERBOFROEM %2 DIHTITV, %
G RROIRNZ L EER LT, ZHUTINA T, TAHA/ACSM fiERE /(K715 < v iEEh S INaifE
A V== VERE ™ | O HAFER~OEE 2T, DEOFREEICLY, O
B - PR ERE - REIRIEROAEE, TS OREBEREDE A1 L AEIROAEE, O
MAERBO Y 27 HFOFEEZPRHEL, AFFEA~OBINEEN RN L 2R L. 7
B, AL, BERFERFBEA R — VR E R G ERR E R B S O&KR A 15 C M L
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7= (KERFE S : 2021_33).

%2 ERFIAE

ABFFERRRE Tl GBI L CRE I3 [E DY A 7 U o 7By & T S W7o 1 [EH I

LTI B ATRRERIT K 2 V0umax ORITE, 2 [BIH S 13 [\ H i 4 SOEFESALEMET 2235

@E@%W(m%Wm% 50% VOmax, 60% VOumax) 4% 10 DA 7 V) v 7 &% 47 -
. AWPSEERE T, FEEA - AT A W CRERSRMEER) A1 T GEEF O X

DEZDNVTHRFT L TWDIATHIZE > ™ 28812, A 7 U v 7 EBORERIX 10 23

RIE LTc. & A 7V o 7 iE#) o il 3 24 KLl LRI A 2200 CHEh L 7.

(1) BPPRIIFFHS & BRI O TS L O BRE M AT R 2 FV V7= VOmax ORI

FRHRFBIZ DOV T, Ak 2 IR LT E CIIE A AT - 72, EERRILOFREIZE LT
1T, HRIEBOATRVAR AT — 2B - Y O B AGER A AW TEHED H IRIEE) 2
TUERMAE L. £, 1EMOEE S ARIEEIEE, 1 EoOEERH, E# %M E o
WCERARRIC CGREL, BIEEMZ ((H%3).

SHBRH OVOmax ZPET D701, RTORMEHFITH LT, HEETLTA—Z 20
7o 2 B Al 4 32 S 72, Woup & LT, WA ITH LT 30W T2 3Rl A 7
Vo TEEN A TIOR %, 1 02 82 150 T o8 E LR S, ZoFEE WA
) v 7 EBFEMT, EEOHRNEOS % Borg’ s RPE 6-20 scale @ HATERR ™ %
MANT 14 T EITEE L aRsk L7z, RPE ZHIET DBRI2IE, BAMEMETO 1 43M o3 A
7 ) 7D 50 B BICHEEITR LT Borg” s RPE 6-20 scale 242~ L, 10 BWUARNIZE
DR TOH R E DS EHAETRIET D L HRkdTz. ZOFIRTEAMEREICKIT 5 Y
R E O S ZWNE L7, IROAMBEME~E Al s, EHREIZED £ CTATE
HWRIE. AnBRETH, b oMo —Y oI Xy 2FE L. A 7V JiEH)
FEhiirF % Polar f8D b T A2 w #— (T31C) &L CHR 2t =4 L/=. %7,
2 ) MERERRASAH RO MR A 0TEs (MOBILE AEROMONITOR AE-100i) % FHW\NT,
A2 Y v TIEBF OMFRA AT — 5 AR LT, ARRE OVomax (3, {1 1 TR LI=N
2 L FARRD T & THE LTz,

2) FEESEZHWE-YA 27U i)
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T_COEMETOYA 2 V> ZEBNE, W-up % 555, 57 SNEEICit -~ 7 FEs)
Z 1050, 72—V 7 %75 55 MR L 7=, W-up OEEREIL, Z D% 10 5o
FEB DA F OB FTREZRIR Y [7) UIc T 25 = & & HENZ, 47T 20% Voumax (2
FY T2 AFFCHEM L. 10 M0 FES) CHEMT 2 EEIRE, 5735 EEEADIE
FIIRGE ZLIZT VENTRE L. Wup 7 — ) U T X U ETOYA 7 ) v JiE
IS, HR & IR AT — 5 % S BB AR M U bR & R Ui s
fif Lidtfgee =& L7z,

(3) TEBYIREE DR E

AWFGERE T, #7025 3 SOETIRE Z L2 4 SOEBESEEEHW YA 27 ) v
JEEN AR 12 BN Uiz, ARSI OB 2 1B T, T0% Vogmax (ZAB24 3 2 i
ERWISE, ANBEEA SR L COAMBBENER T A U D O SITREE KT S 0
ATREMEAVRIB STz, 20720, ABFERREC IV TIE, T0% Voumax BUF O L-LC, ACSM
MATRFENEEBNOTREE & L CHESE LTV D T (46-63% Voumax) FETHPI OIS % 2 5 (50%
Vomax, 35ETN60% Vomax), ZAL% FEIDIET 1> (40% Vomax) ZFE L7z, RO
SREE T OB VRS RO & 5 & 5 S OB RS SHAUE, IRIEE R O
RELCEI A e 7B A (T 5 o DIIEBESE N2 2 ERAR ThH et 2 "9 =
ENFREL 72D, M7, ACSM ANHERET 250 LA T C L ANERE R ANV RRD H il
o TG aRe, SRR/ < EEEAE VT HEETO X DI NEL L RWGAIC
1, AERRMEEE I EEE R E AW T LIET Akt T 2 72D DER L 220 57202 &I
5. ZHNDEEEIC, AR CIERESEZ RN A 2 U o JTEBIREOEB)IRE & L

T, 40% VOzmax, 50% VOgmaX, B N60% VOzmax @ 3 *ﬁiﬁ %%&E L7-.

(4) EEESSIFICB T 220w

HEERSEMELE LT, FEOEROR W ay he— & f, FRFRICEEEZIT S
Internal -SM &, B ITIER Z AT RFE D HGENH Z 2 T a2 55404 (Audio
active distraction : Audio 5&ff), E=Z LD HEEITIEEZ MITFFEOHGENH TS %
B &%z 544 (Visual active distraction : Visual §&ft) D 4 SDOEMEFRE LT-.
INBD 4 DDOFRMEENEI TR LICIEEERIZBIT 28RN % Table 13 1”7 4F
EDFROIRN A b — /LG ETIE, MREIIK LT, EB@ (21 7 ) 7 iEd) %
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LTLKIEEW] EIERL, FFEOREEAZRTERIIATDR) o7, £z, HIRERIZ
EEZAT % Internal -SM Z&ETIE, MREITG LT, FEEFEREDIC Y127 ) o 7HE
BH O IRERITEREZ N T ES V. OB, A 7 U > 7iEB o REh 7
EDRHEFERICHTZ D £T. TN OITHERZ T 720 HiE# 21T > T ISV | LR L,
HIRERICEREEZ T D KX OR L.

Audio §fCl%, TEEHIC ogl, Applel, TOneJ, [Twol, [Ten), Marchj, [July],
May), [Time| , Night] @ 10 H§E& T F AMIAE— A —& AN TEFTHAELT.
Visual S CIE, R 10 fHOBEE 2 EE i H OFNIRE LT E=Z 10T U ¥ LITERR
EH72. Audio fETIE, MEHEITK LT, Dog) MNHZ 2 TL BEHL, Visual Tl
Mog) MNE=FITMDIEH AR X D L 9 IR LTz, Audio §eff, Visual §eff& HIZ, &
IS EHOSBIOEEEROBREDORERFT, TORFRE TIZ Mog) NI T
b L IFFRshc iz s, seaiiic e obziia s .
BTOERMEIZBNT, A7) o VBB OBIGRNIC A BRNE & — B GF TR Lz,
F72, W-up #&THF, ZO%D 10 43O TEE T 2 73 30 F Z LI B THURNAE it D ik
UBZ, FFICE TR ERREPMESTF TE 5 L B iz, 10 o FEEE TE%IC,
FRESNTENEE EORERESFCE 72 5L (1 = &2<E#CEenolz, 5= &C
HEMRTE) T, MRENERINTEELZ EOREBFCELL LKL TV D%
R L7z,

(5) EENHIZA L D X OB L OEEESOHE
AHFIERRRETIE, Borg’ s RPE 6-20 scale ® HAGERR * M LT, 12 HOEZHEL
WY A 7 ) o 7EERNCRT 2 FEE T OE O ZRE Lo, AMIERE T, EH)
FICAL 2 E DS AR 5720, HIRRKD &> (RPEover), RPEover [ZH%%
TLHETPHREND, WEOE>E (RPEperi) BXUMEE D E DX (RPErespi) HHHET
HE L7z, W-up #& THERTE L0 10 3o &S 2 43 30 T 412, Borg” s RPE 6-20
scale O HAGEIRZ RBHEOFNIRL, TNENOZXDOIIIONTHRA, TORFROE
YT 28 TFEIE TR LT LR Lz, LEOFHREICEY, 2 ToFER
R HWeth A 7 ) o 7EENC BT 5 FE P OO & >3 2 Litek L7,
FTo, MBEEOEBEROBREZMET 572912, 10cm bipolar scale ® ™ % v Cif
TP OFEESOBRELZNIE L. Tammen ™ 13, FELHETE, WED-HITED) %

ﬁ
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Wrd 2 LBED 72 —F—& X (one—question scale) VT, EEHOBHAHEE (N
R LB OMBIER) OBREZIEL TWD. oW < D00 ST R
W%, Tammen ™ OFFFERERIZIESNT, FEHEOHINZHIETE 5 ——% (one-
question scale) Z VT, WENER &IMBIEED 2 FEHOEERER - FREA IS D%l
ERELTND O ™. HHEOD & O ORI B IR - RN IO PR it
DI, WEER SANTEROREDE A EEPICHETEDS ZENEELL. £
DI, ARFRICHENTS, HEEMIENOMINAITA D & H|E SN TVDE—R—&R
(one—question scale) Z 5 Z & & L, Baden et al. ® <°Razon et al. ™ OWET
MnbnTng NEEHEE] & IHEEE] Lo EEZMNT, EEPORNETTEE -
SRR ORRE O EJIE LTz, ZOREIZIE, 10cm bipolar scale Z MWz, ZDOR
FEIX, X5 10em OB ZHR U, & 722 5 /50670 b XGE 3H & DU To Mg E T oo
HEANET 200 TH D, FinDOEMES % 0.0 /5, £ 10em Mgz 10.0 & L, Fl
DMPNTZ HR E CORRBEA 0. Lem AL THIE L, xR OEEERGAE L TR L.
BAEIMENE EWNEEE, BEASWVIEEMTEETHL 2L 2Rl TS, 20 10cm
bipolar scale 2VRSHVZHIEMMZ, W-up & TERTIS L O 10 3O F5EHH 2 55 30 7
TEICHBEORNEER L, [R— FEHER ISR COERERORES, 10cm
bipolar scale LIZ~THIZDT % L 5 LIEIE L7z,

FEI3H T —F ot LU

TEEPIHE SR AT —Z BEXOMR (X 1 502 L O EICHRE L, HIEE
L UCHOMFICHV . £77, BHEEEURETS K OVHR 1345545 0OV0umax 35 & O HRnax % 100%
L U7 FARHIE (% Vomax, % HRmax) 2B LAMWRCHE. £72, 3 SOEBIRETZN
(I THIE SH072% VOumax 33 X 0% HRmax (2B LT, % VOmax 33 X 0% HRmax & HEMZ4L,
Sfbds KON 2 AT A8 b U7 K R BT 21T > 7= Mauchly OEREMER
EEITV, BRAMEDME SR D> 72358121, Greenhouse—Geisser DA 731 v Z
THHEB IO EMEREMIELT.

F7, 3 OOMEEIRE THIE ST W-up & T ERTE L ORSEE I HIE S 172 458 RPE
F X OVEE S OREEICBI LT, effds K OMIERR 2 EE2NE, HREOMAEL LR
R E LTIRAET NS BOIT 21T o 72, & TORMGHEITIZERE W THEKUENT BUATHIZ
WE L. BEREDRL LOSEERANED SNEAICE, Ry 7 zn—oikie

60



ZHERE 21T o 1. TN CORGEHEITIIAG YT 7 & SPSS ver. 27 (IBM Corp., JP)
ERNTT 72, 72k, KRR 2 WIRY,, ASCTHIZ 1) 2Bl 3 Hil/ NS 1AL
FCHUR Lo, SEEHIATIC & o TR L 7Sta MBI B LTI/ INBURES 2 ik TR Lz,

EAE R
H1H KFFOBEST

SMEDORERFORRE % 5 MHECRHATRER, 40% Vomax [ZHIX4 T2 AT COLEB 15
SIT-EIE, =2 hu— L& T 4.5 + 0.5, Internal-SM T 3.7 £ 0.6, Visual 5&
FEC4.3 £ 0.9, Audio BfET4.0 = 1.2 Tdho7z. 50% Vomax ICHSF 2 AR COEIE
S L NEE, 3 be— & T4.5 £ 0.5, Internal-SMZMT3.9 + 0.5,
Visual &0FT4.2 + 0.8, Audio (MET3.7 + 1.2 ThoTo. 60% Vomax [ARY 54
FCOTEB IS SNEIE, 22 Fr—L4fET4.0 £ 0.8, Internal-SM§&4:T 4.3

+ 0.5, Visual &FT4.0 £ 0.4, Audio5&ffFT4.1 £ 0.8 THo7= (Table 14).

238 EENTICHIE S 7% Voumax 35 £ 0% HRmax

3 OOEFNREE, 4 SORMEMAE DR 12[BOFA 7 ) TERIO Y B, TREN
O FEE PUCHE SA7% VOmax 335 0% HRmax % Table 153X (X Table 16 C77. if
B % Vomax A HERASLE U CASEBIREE = L 12 " ERA MM 21T T2/, 2To
HEREIZIBW T, KHERICOAGE R ERDBO b, AERFHFOTHREL IOV
ZHAEMITRD Hiieh o7 (Table 17). Ry 7 = v —=yE|Z L 5L HHEHE DR E,
40% VOumax 35 1 T8 50% VOumax \ZFE2Y 32 B COISEB T 1T 2% Vomax 13, 10 530
EEBBIAA D 2 A BICT THBEIC LR L, ZO®%ERRECTH 7. 60% Vomax (4R
U B AT COISEB IS D% Voomax £, 10 23RO FEBBALE S 4 5 BI2T CF
B2 EAL, 2o%EFIRETH 7.

HEE D% HRmax (2B L C b RERIC, AEBISRE = &\ BRSO 21T > TR, %
Vomax & [FIBEIC 2 COEBHREICHV T, BRERIZOAEERTSHESRO N, HE
IRARMED TN RF L O AAERIERED HiZedro 7z (Table 17). 2T OMEBIRE T i
ETHRUWT, % HRmax [FERAFICRIMRZ < BRRFAIC B5- L7z,

53 TH  EH)PISHIE S A7 45E RPE
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FHAEBNREE, KSRV THIE Sz 3 FEREO RPE % Table 18-1 75 18-3 1T/ T
F72, 3FEEOD RPE IZRET DHFHENT ORGSR % Table 19-1 726 19-3 1T~ JEB)HIZH
T &7z RPEover 2B L CIRAE T ADSBAN AT o 1465, 40% Vomax (AN 28
fif COTFIEBIRFICINT, AREARSEM ERRHOEENRN RO b (G @ F[3,190] =
6.45, P < 0.01 ; B[] : £ [4, 190] = 39.12, P<0.01). LL, HERLZHIERITR
SIehot- (F 12,1901 = 0.71, P=0.74). R 7 xna—={kC X DL HLERED
FER, 2 bu—LMEZEIT D RPRover & il L C Audio S 331) % RPEover 237 &
(ARVMEZ R L7z, $£72, Internal-SMARf & bL#E LC, Visual Seff46 LY Audio Sofi
(I S ufz RPEover WA ERICIRE AR Lz, 72, 50% VOmax [CHEX -2 AT T 5
BRHZIWTE, AERKHOEENROLZBH HiL (F [4,190] = 87.63, P < 0.01),
BRI OBEENRS L OZAERITRS Shenofe (G : F3,190] =0.25, P=
0.86 ; ZSHAEM : F [12, 190] = 0.28, P = 0.99). 60% VOumax {ZHH24 5 2 AT L5EE)
R HSU N THE 50% Voumax TOIEBI & MRS, AR OEEDROHBD B (F
[4,190] =192.21, P <0.01), AERFHFOEENRE LOLRAERTIED R o7

(Gt F[3,190] = 0.16, P=0.92; ZZHEAEM : £ [12, 190] = 0.57, P = 0.87).

IEENHZHIE E4L72 RPEperi (2B L T & RIBRICIRAE T VOB 1T o T2 /55, 40%
VOumax |ZAE2Y 3% B C O BB 55U C, AR SRl & IR BRSNS S (%
i F(3,190] = 3.77, P=0.01; B : £ [4, 190] = 36.00, P< 0.01), HERZHN
AERBO o7 (F[12,190] = 0.39, P=0.97). Ry 7xu—=JEIX5%EL
WHREDOFER, Internal-SM S & bk LT Audio SRPRICHWTHIE S 472 RPEperi 23
BRI AT LTz, £72, 50% VOmax (ZHEYS 3% ATFCOIEBIMD RPEperi (25U T,
AEZRFROEENROLZBD B (F [4,190] = 94.15, P < 0.01), AELRSMOMEE
BRI LOSZEAERNTRD bivied o7z (Gl F[3,190] = 1.35, P=0.26 ; ZZHAEH]
F 12, 190] = 0.24, P=1.00). & 512, 60% VOumax \ZAH2S 325 B COEBIEO RPEperi
IZFVNTIE 50% Vomax CoOFIEBIIG & FEES, AEARROBEESDEORRBD L (F
[4,190] = 172.03, P<0.01), FAERFHGOEEZFRI JOLAEEMITRD bNRh T

(%M@ F [3,190] = 0.30, P=0.83; &ZHAEM : F [12, 190] = 0.36, P = 0.98).

F 7=, EHENPICHE SH7z RPErespi (IZBH L CHIRAET VO EINT 21T > Tofb A,
40% Voumax (A2 B COTEBIMICION T, AEARGNE L B 0 B E 2R A58
v (R F[3,190] = 6.49, P < 0.01 ; Wef#] : /7 [4, 190] = 34.33, P<0.01), AEZR
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RHAERTRD Hiieh-o7- (£ [12,190] = 0.52, P=0.90). R 7zvn—=jklcL?
% HRUE ORGSR, Audio SAFIZIVCHIE S 4172 RPErespi 2812 b m— /L4 LY
Internal-SM ZefE(C BN THIE S 47~ RPErespi & bbi L THEITIRUVMEZ R LTZ. £7-,
BO% Vogmax (ZFF2Y 2 AFFCOLEBMHCIS\CH, AR O EEROHRD S
(7 [4,190] =83.27, P < 0.01), HERFEMHOEENRE XOREEMTRD v/
o7z (GfF: F[3,190] = 0.23, P=0.88; ZZHAEM : £ [12, 190] = 0.36, 2= 0.98).
60% VOumax (ZHRX49 2 AT COISEBIR IV TIE 50% Voumax T ISEBINE & FIREIC, A
BB OBEHREOHGED S (F[4,190] = 169.90, P< 0.01), HEREMEOBEED
RBLOZAMEMRTRED bR oTe (Gt F [3,190] = 0.67, P = 0.57 ; ZZHARH -
F[12, 190] = 0.42, P = 0.96).

AT EBHPICE SRR R

FEBNTRE, A S BVTHIE SN EEEAGRE Table 20 (27 £z, Hiatfi
HrofER % Table 21 177, HEEEREBAICE L TREET LVOGBONT 21T o T2FE R,
40% VOumax (ARG 2 EMCORBEIFHCI\NT, FE7R5M: L R OB E R 5
AU (G F[3,190] = 118.31, P < 0.01 ; F¥fE] : £ [4, 190] = 2.45, P< 0.01), AE
AR HAERITRRD /e hno 7z (F [12,190] = 1.43, P=0.15). AR 7 zp—=(kiC X
DL HLBHRE DR R, = b —/L 5k, Visual ZefFd6 L OV Audio Seh DR B AR
CHE LT, Internal-SM SfFIZRIT DEEEASGRANARIEWVELZ R L2, £/, W
up & TELRTOfE & Hfe LC, 7 % 30 BRSO R SRS OB A BEIR Ml Z 7~ LTz,
F 77, 500 VOomax (ARG 45 A CO MBI I TIE, A7t (£ 13, 190] = 102. 45,
P<0.01), Wfi (£[4,190] = 7.08, P<0.01) OEEELLIOLREEA (F[12,190]
=3.17, P<0.01) WBDH B, Ry 7 = m—=pEC L DL EHEMBEDR S, W-up #&
TERTDD 10 5O EEENE THFE C, Internal-SM SEDEESSAMLO 3 DD L
D HHEEICIRVMEA R L=, £72, Internal-SM &E T, W-up #& TIERTOM & Helg L C,
Z D% O EEE T OWUE S IEPARIEEZ R~ L.

F72, 60% Vomax (AR 2B COIEBIRHC ISV CIE, FEAREME (F [3,190] =
43.09, P < 0.01) BLOWER] (F [4,190] = 16.65, P < 0.01) DOEEHFEIZED ST
LOD, AERLHEEM (F112,190] = 1.66, P=0.08) [T SN -Tz. KT L
OEEEAFSIZEL TRy 7 2 a0 — =B L5 2 EIREOFER, Internal -SM {4
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2B D EBE S RMUORIIC BT 2B ESSR L bARICIEZ R L. £,
gy b VR RBIT DIEEE ASAD Visual SR LN Audio SofHicE T HiEEE
BARRED BAERIEWMEZ R L, FRERMOFEESSSICBEL TRy 7 or—=
TEIC X 2 2 B E DRSS, W-up #& TEATOERE S S MLORERFIC BT 5 1EE
EfS i U CHBICEEE R LT,

Eof BE

ABFFERRE I, EENREL OEDS, AEERIEEE) IR 2 R R AR AR g &
BN U D X DS L OBURIC G % 2B A RRE L7, ABIZCREDREE, 50% Vogmax LA
L OEEFRETOYA 7Y v 7EE T, EEPICA LS & oS Iox L CEEEAITEE
A BT S 7RV ATBEMEAS TR SdTs. SEATRFZEICISN T, 60% VOmax DHREE T 15 S0+
A7 Y v THEBNCINT, WEBEEREMARED RPE MSAMBIEEE M ARED RPE XV A EICH
WMEZRLT2Z &Y 2 E 25 &, AFTERRE CONITTER R X OYMITTER DS RPE (22
ERIETITIEIR S ThH o I ATREMEN 6 5. ARFIERIE T O NHEE B L UYMBIEE 2
RPE T8 % 5.2 DIIIAR 0 Th o ER & LT, ANEE & L THWFIEO#S
SREN BT AMED o T2 ATREMED B B

:

ATRFERRREORE R, A0% Vomax \ZF8Y 92 AHFCOLEH T, AMBEEICE D &5
DEBEN AR B, 50% Vomax 35 KT8 60% Voumax (CHIY T 2 EFFCIIEB % 1T - 7508
(ZIXFEHEDNEDFRD DR T2 Z &, ARFFEEDRG 2 133 RF S vz LT
5. FMHZRWT, HEEPICHERESNTENEOZITOREL, 3 DOEEIREL 45
DL ZANI A IE T HENE S A7z 12 [BI4_C O FEEE TR O, 5 aiifiah, T
3L EDENELNIZ. D b, EEEAZ AV 10 20T~ To LIk
WG, SRFIHEREN-EEESZ FOIESF O Ll cE 5. 72, TEHTO
RPEover |, Internal-SM S&fToFIEHEH & Hfg LT, Visual SefF36 LU Audio ST
O LEEETICABIER MEZ R L2 (Table 18-1). ZAUTMZ T, 22> hr—&ETo
F:3EB) O RPEover & Internal—-SM £54:Co F3EB) 0D RPEover & DMICH E 72722 B
DN STZ L EZET DL, 40% Vomax ([ZHYSF 5 AMCOISEBIHIL, Visual
SR IO Audio e & LCRRIE LT [HFRICHERZIMIT 5] BRO =425 Hi3E
CHEEEMT D] &V DSBS 2@ I VWD 2 & CIHEE IS U D Sk ko X
DIV L7z EHERIND. o, MO EZO>XThH D RPErespi (£, 2> b —/L&AH
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F KON Internal-SM & T FEBINF & Ll L T Audio et TOEBIRH A RITAR Mg Z
RL7z (Table 18-3). Z D#EFIE, RPEover & [FROFERTH Y, MK D & > X DA
BREIRD & 5 S OB - 72 ATREMEZ R L T 5.

50% VOumax 35 L T8 60% Voumax (2482432 A COIEBNCIST 2 RPE 1Sk LTI
WD Z LI X DRV RN O G- T ER & LT, TPBERER L USNTER
DFEE | PEEPICAE LD E DS ORE SICHEBE 52 5 1IN ST TN ZET 6
D, 60% VOmax SALEOBRETOYA 7 U o &8 % £ L T D 2 SORATHIZEIC I
TUL, BB R L Lol U CONMBIE B RHCER I E U 2 2 S SRR %
FRLIEZ ERWESN TS * Y. 20 2 SOSAFIROIEES & U CER S Hik
X, A7V TEBTRICRFEE TR MG o T EO4RTE BT Y, REREICA
STLDBLUDONEE_Z D EBIOETAZRL P L0 DO ThoTz. 2 D%
T COMRARNEZ A2 0 BRI B2 18 L7205 Fik iy 5 &, REEDH
FEHZ A TS 2, b L <UIHFFEOHGENSHEIZIR S [FH 2 R 5 & v o gl 4t
HEFEEIZ L 5 E DS OBV R L IEET DIZITNEE Th o 7200vh Livie. LasL,
ERRICR LTz 2 DOATIIGE © P Tl BREOERE ORHEN 2L, SEOEE E e LD
BRI RN THD. D7D, T OFATHIIRIZI T 258 & ABFE CHRA L7 EE
ROBBZOWTZOEREDOE OS2 2 LT TRV, 4%, SRS LTH
WEIEOHS R AR L, S OITIFXTOERER ELEDZ BT, ANERICL D
E O IOWBENEN E D BT 20% M L TS BERH 5.
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FeHi B

WFFERRE 3 T, #2258 TOAEEIRHZ, RARDEEEAOHEHNEHTIZAETD
EOSITRITTRBICOWTIRGRE LT, AMIERE O TY, FHIHIRINE S S OBEENR
MREWETRIND TERIISEZZINBERIZAT S (A-distraction) ] (ZHYT 5
SBIEE AR L, N6 2R & HRAERI 2T T 2 MR OSMIEE SR 4
ELTz. EBHIC, WHBEEOHTH, FERHEOIEMRIEDL EHESND THRER
(ZEE AT S (Internal-SM) | IZHS T HNENEESRME L ELETRELZ. 26D
3 St L FEDH ROV Y b — L&D 4 SR AWT, EERREOE N ESD
FTHEEERALEHTALLE O3 L ORICKIFTZEL I L., F2RRITUT
DEBYTHD.

(1) 40% Vomax DFREETD 10 LRIDY A 7 U o ZEBNCINTIE, SIS E 6 Lz
By, BT U DB RERO & DX E LU O &S ST 2 ATREER & 5.
(2) 50% Vomax LA EOIEBIRELC K 5 10 SOV A 2 U o 7 @B T, SIS %1
L CHEBTIZAET 2 E D IORBICE L2V ATREMD & 5.

(3) SMBIEE OB E L0 FHEMICIA 5N 572012, SRR & L THWSBE D
S ESRMARTRICE R LIZREABLETH D,

Loz ent, HEERD D, SNERZ AWCEBIRHC O A, A S5 EB)HRE
W% T & THBRIEEB I AE U D & DI NZT DN D RIREMED RIS STz,
72, SRR OMIC X B EE D & - & OB R R\ BRE DA EERMSER IS B
TOHFRO LD ATREME m W EHEZRZ I NLD.
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Table 13. Attentional instructions in each condition

Condition

Instruction

Work to be done during the
exercise

Internal sensory
monitoring

Visual external

Audio external

Control

“Please pay attention to the bodily information during the cycling. Muscle sensation,
breathing, and posture during cycling are examples of bodily information. Please pay
attention to them during cycling.”

“Please pay attention to the English words that appear on the monitor during the cycling.
Count the number of times the word “Dog" appears. The word “Dog” will appear multiple
times during the cycling, so please pay attention to the monitor to indicate the exact number
of times it appears.”

“Please pay attention to the English words that come over the speakers during the cycling.
Count the number of times the word “Dog" appears. The word “Dog" will appear multiple
times during the cycling, so pay attention to the audio so that you can indicate the exact
number of times it appears."

“Please do your cycling as you normally would."

Pay attention to the bodily
information.

Count the number of
occurrences of “Dog”

Count the number of
occurrences of “Dog”

None
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Table 14. Subjective ratings on attentional instructions for each condition.

Subjective ratings

40% maximal 50% maximal 60% maximal

oxygen uptake oxygen uptake oxygen uptake
Control 45+05 45+0.5 40+0.8
Internal sensory monitoring 3.7+0.6 39405 43+0.5
Visual external 43+£09 42+0.8 40+04
Audio external 40+1.2 37+£12 41+0.8

Note. This table shows subjective ratings on attentional instructions for each condition. The participants evaluated how well they
complied with the instructions using a 5-point scale (1 =not at all, 5 = very comply).
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Table 15. Percentage of maximal oxygen uptake during 10-min main cycling in each condition and intensity

Time

ig:ggi’g::ﬁé 1min 2min 3min 4min 5min 6min 7min 8min 9min 10min
Control 36.0+3.1 425+27 427+36 433+31 431+34 433+34 432+36 434+35 434+37 430+34
Internal sensory monitoring 36.2+25 42422 438+23 436+28 441+28 439+26 43.7+2.6 43922 441+27 436+2.6
Visual external 35.4+26 41.7+23 422+29 43.1+3.0 423+29 433+29 42529 42631 429+31 426+29
Audio external 36.3+25 430+3.1 434+2.6 435+23 431+25 432+29 429+21 433+27 426+3.1 426+23

22;2«3[:?1)1?;11?3: 1min 2min 3min 4min 5min 6min 7min 8min 9min 10min
Control 409+27 522+25 53.3+34 540+3.3 539+41 548 +3.8 541+4.0 545+41 544+41 53.4+3.8
Internal sensory monitoring 409+ 3.6 53.8+£2.6 543+24 548+24 545+2.9 548+24 54624 54.0£2.6 549+18 543+2.2
Visual external 39.7+£33 51.6+3.6 538+27 53727 539+33 545+35 535+34 545+3.2 53.9+35 544 +3.6
Audio external 405+21 522+19 53.5+2.0 541+34 538+18 543+3.1 544+30 545+24 53.8+23 540+2.6

Sg:g;:ﬁ;gﬁ; Imin 2min 3min 4min 5min 6min 7min 8min 9min 10min
Control 447+2.8 62.7+3.9 64.6+3.0 65.2+3.3 65.7+34 67.0+£3.2 66.6 +3.5 66.8 +3.3 66.6 + 3.3 65.9+3.8
Internal sensory monitoring 448+3.1 61.8+25 63.8+2.3 64927 65.5+29 66.7 £3.1 65.8+2.8 66.2+2.9 66.2 + 3.7 65.1+4.1
Visual external 45127 62.4+3.3 63.7+3.1 65.5+4.1 65.4+39 66.8 +£4.0 66.0+4.0 66.4+4.1 66.9 +3.7 65.6+34
Audio external 455+32 61.8+338 63.8+29 645+3.6 65.1+3.6 66.0+3.5 66.1+3.6 66.3+3.9 66.2+4.2 65.7+4.0

Note. This table described the results of percentage of maximal oxygen uptake during each intensity cycling. Means and standard deviations were shown.



Table 16. Percentage of maximal heart rate during 10-min main cycling in each condition and intensity.

Time

ig;/;e??;g::li Imin 2min 3min 4min 5min 6min 7min 8min 9min 10min
Control 499+6.1 53.6 6.4 53.0+7.38 53.6 £8.5 547+7.0 54.4+6.9 54875 553+7.0 55.4+7.2 554+71
Internal sensory monitoring 50.4£75 55.2+4.8 55.9+5.0 56.8 £5.7 57.3+5.7 57.2+55 57.7+5.2 57.8+54 56.5+6.7 57.3+54
Visual external 47848 485+8.7 52.8 £5.6 53.9+53 539+53 53.9+5.2 54.4+53 54.6 £6.0 549+6.2 55.1+5.9
Audio external 47882 53.0+5.8 54.0 £6.0 542 +6.1 548 +£6.1 55.0+5.9 53.0£8.2 55.6 £5.8 55.6 £5.8 55.7+5.8

nggefiﬁgﬁ 1min 2min 3min 4min 5min 6min 7min 8min 9min 10min
Control 53.1+£55 59.0+5.8 59.6 £6.5 60.9+6.1 61.6 +5.8 61.6 5.8 62.7 £5.7 62.0 5.7 63.0£5.7 62.9+55
Internal sensory monitoring ~ 50.6 + 11.2 589+5.3 60.1+4.4 61.2+45 61.9+5.1 62.4+4.7 63.4+4.8 62.7 £5.0 63.6 £5.3 63.7£55
Visual external 519+238 57.1+£31 58.7+3.1 59.9+35 60.6 £3.2 61.0+31 61.7+3.0 61.9+31 62.2+3.6 62.6 +3.3
Audio external 525+6.0 579+7.1 59.6 +6.9 60.8+7.1 61.8+6.9 61.8+6.6 62.2+6.8 62.4+6.8 63.1+6.5 63.1+6.3

Sg:g;:ﬁ;gﬁ; Imin 2min 3min 4min 5min 6min 7min 8min 9min 10min
Control 529+6.7 63.0+54 65.1+53 66.4 +5.2 67.4+55 68.3+55 69.1+51 68.7+5.6 68.6 +6.5 70.1+55
Internal sensory monitoring 555+%5.1 64.8+6.8 67.0%7.0 68.4+7.0 69.7 7.2 708+7.0 715+7.3 718+6.5 72.7+6.5 72.3+6.7
Visual external 52.6 +6.0 625+7.0 646+6.4 65.8+7.0 66.6 + 6.6 67.8+6.5 68.7+6.4 69.2+6.1 70.2+6.6 69.9+6.5
Audio external 53.6+£9.7 62.1+10.0 66.4 £6.3 68.1+5.8 69.1+£6.0 70.1+£55 709+54 71257 715+54 71.7+5.3

Note. This table described the results of percentage of maximal heart rate during each intensity cycling. Means and standard deviations were shown.



Table 17. Statistical analysis for % maximal oxygen uptake and % maximal heart rate in each exercise intensity

ANOVA
Percentage of maximal oxygen uptake Percentage of maximal heart rate
F value F value
[degree of P value Partial ;° [degree of P value Partial if
freedom] freedom]
40% maximal
oxygen uptake
. 0.81 311
Condition [3. 30] 0.50 0.08 [3. 30] 0.04 0.24
. 101.74 32.93
Time [9, 90] <0.01 0.91 [9, 90] <001 0.77
. 111 141
Interaction [27. 270] 0.33 0.10 [27.270] 0.09 0.12
50% maximal
oxygen uptake
. 0.31 0.28
Condition [3, 30] 0.82 0.03 [3, 30] 0.84 0.03
. 216.40 108.53
Time [9, 90] <0.01 0.96 [9, 90] <001 0.92
. 1.15 0.89
Interaction [27, 270] 0.29 0.10 [27. 270] 0.63 0.08
60% maximal
oxygen uptake
i, 0.24 2.01
Condition 3, 30] 0.87 0.02 3. 30] 0.13 0.17
. 446.40 158.09
Time [9, 90] <0.01 0.98 [9, 90] <0.01 0.94
. 0.56 0.81
Interaction [27, 270] 0.96 0.05 [27.270] 0.74 0.08

Note. This table described the results of statistical analysis for oxygen uptake and HR during each intensity cycling.
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Table 18-1. Overall RPE during 10-min cycling at each exercise intensity

Time

Warm up 2:30 5:00 7:30 10:00 Total

40% maximal
oxygen uptake

Control 81+19 93+20 99+20 106+138 105+138 9.7 +20°

Internal
sensory 85+19 9717 10121 10622 10620 99+21"
monitoring

Visual b
. 84+18 9.2+20 9.7+16 96+1.7 10.1+£18 94+18

Audio

ab
external 8220 91£17 93+17 9.7+17 98+18 92+19

50% maximal
oxygen uptake

Control 82+18 105+11 11311 116+0.9 11.7+0.9 10.7+138

Internal
sensory 8.3+20 102+20 114+19 114+16 11717 10622
monitoring

Visual

84+2.1 10.7+1.6 113+14 115+13 115+13 10.7+£19
external

Audio

85+17 104+15 114+0.8 11.7+09 11.8+0.9 108+1.7
external

60% maximal
oxygen uptake

Control 82+18 122+0.8 131+0.8 132+0.9 133+1.0 12.0+£2.2

Internal
sensory 82+18 12110 130+12 130+0.9 133+10 119+23
monitoring

Visual

85+1.8 116+£12 12.7+£0.8 13.3+0.9 13.7+£13 120+23
external

Audio

84+19 11.8+15 126+1.1 132+1.1 134+0.7 11.9+22
external

Note. This table described the results of overall RPE during 10-min cycling at each exercise intensity. Each superscript (* )
shows significant differences in post hoc with Bonferroni adjustment.
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Table 18-2. Peripheral RPE during 10-min cycling at each exercise intensity

Time
Warm up 2:30 5:00 7:30 10:00 Total

40% maximal
oxygen uptake

Control 84+20 94+21 98+20 104+19 106%18 97+21

Internal

sensory 85+19 97+20 102+21 105+21 106=x21 99+21°

monitoring

il 8.6+20 94+21 97+16 99+16 101%17 95+18

external

Audio 82+20 92418 94+17 98+17 103420  94+19°

external T e e D D e

50% maximal
oxygen uptake

Control 82+18 108+13 116+13 121+12 123+12 11.0+£20

Internal
sensory 84+21 103+21 115+19 116+18 119+21 10.7+23
monitoring

Visual

8321 107+17 116+14 11613 118%15 108+2.1
external

Audio

86+18 109+16 118+11 120+09 121+11 111+19
external

60% maximal
oxygen uptake

Control 83+18 125+08 134+10 135+14 136%15 122+24

Internal
sensory 83x18 123+14 132+12 136+11 137+12 122+24
monitoring

Visual

8.6+20 120+13 130+x10 13810 141%12 123+23
external

Audio

85+20 121+15 131+12 133%x14 13609 121+24
external

Note. This table described the results of peripheral RPE during 10-min cycling at each exercise intensity. A superscript
(*) shows significant differences in post hoc with Bonferroni adjustment.
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Table 18-3. Respiratory RPE during 10-min cycling at each exercise intensity

Time

Warm up 2:30 5:00 7:30 10:00 Total

40% maximal
oxygen uptake

Control 82+18 9.3+20 10.0+1.8 105+1.7 104+1.6 97+19°

Internal
sensory 83x17 9617 10121 105+23 105+2.0 98+21°
monitoring

Visual

83%16 9.0+£20 98+15 9.7+17 100+£19 94+18
external

Audio

a
external 82+20 8.7+17 93+19 9.6+1.6 9.7+18 91+18

50% maximal
oxygen uptake

Control 8.0+16 100+11 108+0.9 114+10 115+13 10317

Internal
sensory 82+20 98+18 108+13 109+14 116+14 10320
monitoring

Visual

82+19 103+£16 11.1+£15 113+£1.2 11.3+1.7 104 +£20
external

Audio

82+18 98+15 10.9+0.7 114+09 11.6+0.9 104 +1.7
external

60% maximal
oxygen uptake

Control 81+19 116+1.1 125+0.7 12.6£0.9 12.9+0.7 115+21

Internal
sensory 81+138 111+13 121+0.7 125+0.8 126+0.8 11320
monitoring

Visual

84+19 11.0+£1.2 11.9+£05 128+1.0 13.2+18 115+21
external

Audio

8320 113+14 121+1.1 126 +0.9 129+0.9 114+2.1
external

Note. This table described the results of respiratory RPE during 10-min cycling at each exercise intensity. A superscript ()
shows significant differences in post hoc with Bonferroni adjustment.
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Table 19-1. The result of statistical analysis for overall RPE

Fixed effects
Post hoc
Condition Time Interaction
[Condition] Control > Audio external
. F value Internal sensory monitoring > Visual
0,
j,? A’;ﬁi’“ﬁ:ﬁi [degree of [36'11:0] [jgié%)] [12 '7120] external, Audio external
ygenup freedom] : ' ’ [Time] Warm up < 2:30, 5:00 7:30, 10:00.
2:30 < 7:30, 10:00.
P value <0.01 <0.01 0.74
. F value
50% maximal 0.25 87.63 0.27 . . . . .
N [fdrzgcrif)iw cif [3, 190] [4,190] [12, 190] [Time] Warm up < 2:30 < 5:00, 7:30, 10:00.
P value 0.86 <0.01 0.99
. F value
60% maximal 0.16 192.21 0.57 . . . . .
oxygen uptake [fdrzgcrf)%%f 3, 190] [4, 190] [12, 190] [Time] Warm up < 2:30 < 5:00, 7:30, 10:00.
P value 0.92 <0.01 0.87

Note. This table shows the results of statistical analysis for overall RPE. In Post hoc columns, the results of post hoc with Bonferroni adjustment
was shown.
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Table 19-2. The result of statistical analysis for peripheral RPE

Fixed effects
Post hoc
Condition Time Interaction
. F value [Condition] Internal sensory monitoring > Audio external
0,
42 . Iﬁmgﬁl [degree of [33'17;0] [f6i%%] [13?%0] [Time] Warm up < 2:30, 5:00 7:30, 10:00.
oxygen uptake freedom] ' : ' 2:30 < 7:30, 5:00 < 10:00.
P value 0.01 <0.01 0.97
. F value
50% maximal 1.35 94.15 0.24 . ) ) ) )
S ——— [fciigazem cif [3, 190] [4,190] [12, 190] [Time] Warm up < 2:30 < 5:00, 7:30, 10:00.
P value 0.26 <0.01 1.00
. F value
60% maximal 0.30 172.03 0.36 . . . . .
A — [fdrzg(;iﬁn Cif [3, 190] [4, 190] [12, 190] [Time] Warm up < 2:30 < 5:00, 7:30, 10:00.
P value 0.83 <0.01 0.98

Note. This table shows the results of statistical analysis for peripheral RPE. In Post hoc columns, the results of post hoc with Bonferroni adjustment was
shown.
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Table 19-3. The result of statistical analysis for respiratory RPE

Fixed effects
Post hoc
Condition Time Interaction
. F value L. L .
40% maximal [degree of 6.49 34.33 0.52 [Condition] Control, Internal sensory monitoring > Audio external
oxygen uptake freg dom] [3, 190] [4, 190] [12, 190] [Time] Warm up < 2:30 < 5:00, 7:30, 10:00
P value <0.01 <0.01 0.90
. F value
50% maximal 0.23 83.27 0.36 . . . . .
I —— [%g(rjiincif [3, 190] [4, 190] [12, 190] [Time] Warm up < 2:30 < 5:00, 7:30, 10:00
P value 0.88 <0.01 0.98
. F value . . . . .
60% maximal [degree of 0.67 169.90 0.42 [Time] Warm up < 2:30 < 5:00, 7:30, 10:00.
oxygen uptake freg dom] [3,190] [4, 190] [12, 190] 5:00 < 10:00.
P value 0.57 <0.01 0.96

Note. This table shows the results of statistical analysis for respiratory RPE. In Post hoc columns, the results of post hoc with Bonferroni adjustment was shown.
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Table 20. Attentional focus during 10-min cycling at each exercise intensity

Time

Warm up 2:30 5:00 7:30 10:00 Total

40% maximal oxygen uptake
Control 7719 7714 75+13 6.8+25 67%25 73+20

Internal sensory 50+24 26+20 27+21 22420 28+25 31%24

monitoring
Visual external 81+13 78+13 8112 79+12 7713 79+12
Audio external 78+26 83+12 81+14 7622 81%12 8.0+17
Total 6.6+23 6.3+24 6.5+26 59+29 61x27 —

50% maximal oxygen uptake
Control 8315 7612 7020 68+23 6527 72%20

Internal sensory 54+31 26+15 18+14  17+13 18+12 27%23

monitoring
Visual external 74+28 6.6 £2.7 74+19 83+14 78x14 7521
Audio external 7618 59+£22 58+23 7014 74x11 7521
Total 6.7+22 55+24 5127 5427 53%28 —

60% maximal oxygen uptake
Control 75+13 41+16 33x21 31+23 42%21 45+24

Internal sensory 49424 18+15 14+13 19+16 22+16 24+21

monitoring
Visual external 6.2+35 59+26 56+26 56+25 58%25 58+27
Audio external 73x19 53%22 4827 53+29 5620 56+24
Total 59+23 4024 39+28 42+28 42+%27 —

Note. This table shows the attentional focus score measured by 10-cm bipolar scale.
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Table 21. Statistical analysis for attentional focus at each intensity cycling.
Fixed effects Post hoc
Condition Time Interaction Condition Time
40% maximal [ di;]/ig%f 118.31 2.45 143 [Condition] Control, Visual external, Audio external > Internal sensory monitoring
oxygen uptake freedom] [3,190] [4,190] [12, 190] [Time] Warm up < 7:30.
P value <0.01 0.04 0.15
50% maximal [ dFeVﬁ:g%f 102.45 7.08 3.17 [Condition] Control, Visual external, Audio external > Internal sensory monitoring
oxygen uptake frege dom] [3,190] [4,190] [12, 190] [Time] Warm up < 2:30, 5:00, 7:30, 10:00.
[Interaction]
P value <0.01 <0.01 <0.01 At every time: Internal sensory monitoring > Control, Visual external, Audio external
In Internal sensory monitoring: Warm up > 2:30, 5:00 7:30, 10:00.
. F value 16.65 i - - o
60% maximal [degree of 43.09 [4 1.66 [Condition] Visual external, Audio external > Control > Internal sensory monitoring
oxygen uptake freedom] [3,190] 190] [12, 190] [Time] Warm up < 2:30, 5:00, 7:30, 10:00.
P value <0.01 <0.01 0.08
Note. This table shows the results of statistical analysis for attentional focus measured by 10-cm bipolar scale. In Post hoc columns, the results of post hoc with Bonferroni
adjustment was shown.
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(1) BEREADPEDTICAE LS EOIICEEEEX Do ER

50% VOumax LA 0OBREE 2 N3 A S TE B S AR T AR U % & 5 S AR S 787
STZHERD—2E LT, MREOMHRNEEL T RREMEN & 5. BIEHRE 2 B LU 3
DFETR, 50% Vomax LA_EOMRE COAMEFEVEERNTITIE, T AT I 2 6 L
THEBTIAE L D OO RIS WD EAVRIB Sz, LovL, ZOREFRIE,
THFZCRE 2 45 KON 3 & [RIREIS 50% VOumax A0 3 O AR MEEE 2 BN L L CRRiE
L7z 2 DOEATHIZE » P O LRI > T D, 2D 2 DOATHIZE » P TiE, £H
5O L Lt X Gl LT\ 5 (Table 2). EE)FICA T D& OSICEL T, the
Personal Attributes Questionnaire &9 ERI#EZMHWNT, feminine # A 7B SN
Tt BN ICA U D & D S A MKICEHET 2855 Z LAVRIRTVWD . &
7z, Rejeski and Stanford * (¥, FFCIZ/R L7ZERIMZ VT feminine & A 7IZ/3HE
ND LRI, EBRTORIFREEDE A HEEN I U5 & 5 S I RIET L G
U7ofs g, SEBANC A ERRIE N B\ O A R DME et L 0 bR I L S
EOXEmELFHET D Z L 2@ LTWA. Rejeski and Stanford ® (32 0 X 9 7l
555 E K% parallel processing model ZfEH LTt L, feminine & A 7 DZctlE
HEFREA) 705 B A BIERY 7R (emotional pathways) %38 L CHLER- 2 7=, E#EhHIZ
HEUDESSEETHET 5 & LTS, 50% Vomax LLEOIREDY A 7V o 7 E#) % 58
BEfE & U CRRE LT 2 DOAEATAFZE * ) Cl, the Personal Attributes Questionnaire
EHWTHRE DR BEZRE L TRV E00, ZhHOZETIE, SMHEEOHEMIC L
0, ARG B ORER R (emotional pathways) 1@ L7-AUEAHE SN2
&, EHEHPIZA L D E O IMELSFHI SN0 h Lt AWF5E COMFZERE 2 3
FONB BT HRBENT R CEMEThHo T ez iEx b L, EEg LT, BT
(TAFRFA 725 5 ORIF I 7210888 TR R MK, EEE RO ER AT
HEDSICKITTHEINNS A2, ANEE 2 L CHIER I AL U D & O ST
Lol et bHEER S 5.

F7o, EHEFOEBEESOIRIZEB N TIL, WNEEECI/MNSE R 26 H Ui AR MaE
BEITo 728G, EEHICA LD & DS OISR OB G133 HiLThan ® 90 L
DL, ZIHOYATAFZEIE, 2000m D —A > ZiEE) ) Skm DY a X7 0 EiEBNRRE
IZHWTWD OO, Wi EEIRE IHE STy (Table 1-1). 207, K
WFFEORER: & B Il U CRbai 25 < 2 I3 TE R0, HEEEAOMAIC X > )
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HIZAEL 2 E DS ORBREITHENFET D REIE TE 5. 4%, FEhid o EH)fEH
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7L BAG DT 2t LTSI 361 238 1D RPE 2%, &7 L IR A 4R L7V SR
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