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Effect of exercise habit on the cardiorespiratory and
psychological responses to self-prescribed intensities

Tomohiro Okura!, Yoichi Hayashi2, Michi Wada? and Kiyoji Tanaka3*

Abstract

Classical methods for the regulation of exercise intensity, based on objective physiological in-
dices, e.g. heart rate or oxygen uptake, have been indicated to be inadequate for maintaining subjec-
tive motivation contributing to exercise adherence. Rating of perceived exertion (RPE) developed by
Borg has also been utilized in the setting of exercise prescription. However, a number of problems
with this approach have been pointed out by some investigators. Therefore, we have proposed
another method for self-prescription of exercise intensity through evaluation of psychological and
physiological validity. The purpose of this study was to compare cardiorespiratory and psychological
responses at self-prescribed power outputs during 20-min cycling before (Pre) and after (Post) a 3-
month supervised aerobic exercise program. Fourteen healthy middle-aged women (mean age 46+5
years) who had not taken regular exercise during the previous 5 years volunteered to participate in
the study. Although the percentage lactate threshold (%VO,LT) during the 20 min of cycling at Pre
(108% VO,LT) was significantly higher than that at Post (98%VO,LT), the intensities selected by
the subjects at Pre were also considered safe and effective. Furthermore, the subjects reported com-
fortable experiences and improvement of mood, which were recognized to have positive effects on ex-
ercise adherence, after 20-min cycling under both conditions. Thus, it is suggested that use of self-
prescribed intensity for exercise prescription can be one of the ways of solving problems related to ex-
ercise adherence.
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HEENU CER TN EEAPFEANL, e, &
RS, SR, WM, BRAR L2 ERIT L
TH5AH. B TIHIREEDPHR L VS BALD
3, BRICHD L EBHREONSFVLEETH 5
(American College of Sports Medicine, 1995).
WRIT, P63k, WHAMESPICBO N Ay
R (BERERE, OHE BRSER L) PE
FREE (OCERRER, wRRHER, mED
RERERALY) o R BHEESRERT
OFEEINTE.

—77, EETIE, AFHIh/EERE 2 R5F
(compliance) Xhixh-7-0, EBFD HDOH
#Ht (adherence) Xhx\ WD, MHHRIC
B ARIESBERINTE T35 (Dishman,
1994; Dishman et al., 1994 ; 45, 1994 ; =
K, 1996). 2%, ERORBHREICE S
MERREL T, EBHOMRICGHRSERT S LW
DNLARNBE DT 2R3 5 ER L LT+
FEWzhH. ARNBEOT 2RO 570121,
HE: BEZHABEIC LT (BERTE), iy
RV (RERER), EBRREEZNRD S (RIhEER)
CEBRBBEEINTWS (A, 1998). ok
SRBEOOLEBEOLERAER LT HEE
3 & L C, Dishman et al. (1994) |3iF A D
F (preferred intensity) Tk 7z > &EB %, T
72, AL (1991) Fdo L ARFLEL BN
—ATH7% O &8 (RE H O — AEE 13 H1T)
ZRIEBLTVWS. ChODEBZER TSI LT
RERCEREZBLZENETHY (BX
B, 1991 ; A5, 1992 ; A S, 1994), bz
ICEBICN T H5HRNBIE ST 2B 5 Lich
B THhHHEEZOLNS.

ETAW, [THFADME | THEHEBZfT/bY/:
56, EBEBYRILA B LW s E
(3, BERL EEB A e L CE o FB IR TE
BICHVENEREE (RABZEREICN T
HHENHE) ZBIRT L&, FEBRICEAOH

[l

LHRBREPERBIET T AT EBHLMICINT
% (Dishman et al., 1994). 7 X U HTHFbh
ToBEFHIRAE ClE, X h 5 HENEERME
BWE EEBOMKGTERIZET L (Pollock et al.,
1991; Sallis et al., 1986), BEERERIISE S
(Dishman and Sallis, 1994; Pollock et al., 1991)
CEBBEINTWAS. T kit, EeEEY
AL TWWESHEY 2B CE L Lic TFA
OB | C:EBIZER TS &, ¥WOEMICKL
T, THADOEE | MEBHOBEILAZHET 2 E
RICHZD D5 AR LTWAS. KoM
B RET DB 613, BIESHBEBOL W
Fio L GEBRRIC o7 8 B sk (L) % b
BB ehb, THADOME | Ik 5HEIC
BEOLDBEEMZ ABERDE V25, O
D, COXDMBEEERHET 52014, &
BEBOLWEICK LT, EBHoOMELIRET S
ZEDORLICBHCBELFBICAM Lk 57k
RPN BRETHS. —F, E@EEACN
—A] T, LEEICH L TIFHE> L6
CEDBEHINTWE DD, £BEEFHRMH, G
TR B INT WS LTS V.

Z T, AR TI, EBFEMKICEE T MM
HPOHEIC B BRI HERE LT b5 H
%, bt [BERINEE (self-prescribed in-
tensity: SPI) | iZ & 2 EBDOEEEHEE (SPI &)
ZREST S (Tablel1 BMB). SPIEIT, LER

Table 1 Notes on deciding the self-prescribed in-
tensity

Please perform cycling based on the intensity selected
by yourself according to the following 4 notes at if you
were participating in a fitness program.

1) This should be an intensity that you would be able
to continue for a 20-min workout.

2) The intensity should not be rather high so that you
would feel too much panting and aches in your
thigh.

3) The intensity should not be rather low so that you
would be dull.

4) The intensity should be enough so that you would
get higher cardiorespiratory fitness.
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PEALL [FAOEE | © [REHCN—Z
OF B ZEP Lixhs, FEFEHR—M» O HHY
BREREEL A EO>TRINTVWEENLIS
— 7 B2 5. T, BEOGHOMSE - HEx
X VB LT HOIGNE CTHEEZE TSR NS
DAHEPEHLUBOE L W2 LT Eh D, KFET
12, PELEERNSRE L EREEEERH.O0E
BEREBOERTIH T, SPIEICLAEEET)L T
A — 2 BB ONRBERERRIG R L UEBRTE
ORBVPEDEDIENLT AP ONTHRHFNTS
CTrELiz kB, EMETIIESHEEL Lk
WEBEAOBNFT% Pre, %72, 3 » AEIOESH
TS5 L% TRTRT L7-BRE % Post & &L
FTAHIEIC L. LIeBoT, AREROEBHE L
TRD 2 FH¥EFOLNA.
1) SPIIC &k » TEIRS N S HERHHEER,
Pre, Post M CARAEZTR IRV .
2) SPI&iIC k%583, Pre & Post D\ ¢
hORBICH L TLHFFEHE) 252 5.

% &

A. geE

BESEMUE, HAMNESHEBELH L
DR VWRBRREPELEI4E (FHFR46+5
B REBREL L. ChoogkEr, £858
HOOBEECTEEONTM L-BREOMFHEL Y
BEL L3 WAHOEBHEZEICSMLIZET
BHote. BEBBEBMCETL-> T, BEICLS A
FAAMNF v 7 BLOLBERGZYORE® R
3, IRTOBERENRE L LILHEIN:.
Pre, Post IZ 517 % g8 3E O F H R Table
2R L. HEAROFMIE Tanaka et al.
(1992) OFEICESE, BKIEFELEHOL Vv
v— & ZRIE#ES (Bio impemeter SS-103)
EEALE. TNTOHEBEBICH LT, KPR
BB LUARRZTSICHBE L2 LT, BiRBH
DEE /.

B. EHREOT/ DS 7 LAR
R L-TO 75003, EBEEESYHOE
Li-2 BEOEETHA. —Hid, 40505 D

Table 2 Physical characteristics of the subjects

Pre Post

Mean=+SD Mean=+SD
Age, yr 46+5
Height, cm 156.5+4.8 156.4+4.9
Weight, kg 59.0+4.7 56.7+3.9*
BMI, kg/m? 24.1+2.1 23.1+1.9*
Y%fat, % 29.1+3.1 27.2+2.8*
* P<0.05

Pre: before the 3-month supervised aerobic exer-
cise program

Post: after the 3-month supervised aerobic exercise
program

BMI: body mass index

9 fat: percent body fat

O—Af VN7 FEROLH BB LI BNVF AT
v 7T Y 4Y A X (Hayakawa et al., 1997), fitFj
i3, 475 BOEBRFEESR L mEELZ AV
VY R& Y ZBE) A HIZ{T 7% 5 Programmed
Aerobic/Araerobic/Accommodating Circuit Ex-
ercise (PACE) rV—=v 7 (H+ - BH,
1998) TH- 7. £FFAkGHOR ERE
LEMELICATy ST 7Y A4 X %@ 2E,
i, EHOHIHBRHANORM XX/ -HEH
L L7PACE FU—Z /73 1 BERI N,
2IEDOHRERII8LY ~100% DEEICH D, F
BIN% TH-7. Thb2OOFXEEDR|HEK
i, Da—IVIT v TIRI—VVITEIV/E
LTS5 105 MOEF4E, THREEBH LT
Py F VTR EBIEEINT . RTAZEDS,
b, 1EIOEE /0y S5 AONEEBRIRIVF—
13#9240-300 keal & #ERI X N/, HEBHIEEF,
2B EOEHEMEERYRE L, M, OHE
(HR) OWEB L UBRETD Z &L TREMK
DOEWEFILT I B D

2, BEPEPIESBEOREICEAT ¥
RN HBOBEII Y I nbhih-7. &
i, PostiZi\W\ T, BBREVPFEFIREERIC
Fo THERETERELLZVWEDICTHDOTH
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H. XL, BBT0T S ARRERIC, BREIC
LT [EEEZEIIC, <A RX—XT] LromE
niFidizans.

C. BREHEFNTAMNCEI2TRERERD

AE

EBAR T A MCEY - T, 205U DR
NLZERBOK, THRFOHEEZHEE L. &K
MFERE (VOimn BIUBREUHE (HRmaw
i3, 5 —~ (Monark) #800HEET )L T A
—%& (818E) AW CEHERE L. 5 A
WBrL25% T x—IVIT v 7L, FOHK,
14 LICAR%0.25kp § O/ 5 % By bWty
BREZEA L. REVOEEHIZ60 rpm T
—EBE LT DD, 15T LI AEEK
I3#15 watts TH o 7. 7 7 FEESO KRB
ELE (IS-6000) #% A\ T mixing chamber &
KL VBB TREE (VE), RHRTHEL
(RER), BEERE (VO,), —MLREHHE
(VCO2) RBEL, AV 21— XICEME LT
ZXERICFER L. E, 77 FBFROFUA
FUFROBEEGREE (Dinascope 501) 12 X
DLENE HR #5E&gF L7c. S5, 15441
FEhREBREI OO Iml FoOmBEERL,
YSI ## B 5 Hras (1500L) i< & 1 MAFLERgeE
BN LIc. BRKEBOHEL, 1) VO, LA
WVZF 7, 2)RER=21.05,3) FH E =S LB
(220—F#) DBXKLLEDIEHEREL, 2
DU EDOKHEEWI-LIEEEE LA (HY,
1990). 7z, EByh i hFLEREE SRR K
B (F/2EY 2 —A7 v JOKE) »0E8ICIT
L EDB LR R P EEERE (lactate threshold: LT)
LEFE L, log-log transformation @ (Beaver et
al.,, 1985) IZ k- THREL7=.

D. ACERBREZICLIEHORKRSFZEL &
UM R ERERORE
SPIERIC & % EE)id, BRAEBAMT A FH5
BHEUEORREZET, BHIC KL HHEP TV
FOEM L7z, REICY/5 T, AR—YHER
BRECBFHEROEBH SR RES R, 205

BOBEEL) ITA—2EB L L7 (Dishman
et al,, 1994). T+ —IV /79 SL LT, Al
ZzO0kpICREL-BEEEHZ25HB &
W, ThidEEBRRE (205[H) Kadiahro
o, BEREBICHN LT 04) »o6545T %
04, 54, 104, 15450 0OA5H4E) CEBHE
ETAMAYRET S LOHFREE IR\, Table
LICR LBRERICR > CEBME # HOZEIR X
B, EFT95AHORPEZEDIZ0.25kp & L
BEREOBZIC LK THRENBEDZFASL
72, Tk, NV OEEEEIIBET50 rpm » 570
rpm OEEANICNE - TE D, BHHICIE, &
FRHEEILIA—ZONY FIVETICHBRT
5 EEHESITICR SN 5 FHRN R EER %15
WTLICRFETHIETRDA. £, £EX
(watt) IEEHE A (kp) OFE LTEHL
7=.

FEB I, 205 HER L TRAEBAR T
A b ERROBERICTRGOHB#RIEL, 5
HAAGHOBRE I/ 2 — R ICER LB X
ERUTNVEAL LTERLI. o, DEROE
LR T, BRBEOREMICTFTER L. £
EHE)OBKRKS 70 O EBKT (205) £THS
Gl licgE4mE 54, 104, 154, 2043),
A BAEEINSERICRIV T A —) )1 (rating
of perceived exertion: RPE) (Borg, 1973) # A&
aan LICHIER UNBFDL, 1976) #HWTH
th 4 {4 O RPE (RPE-overall), W% iZB ¥ 5%
RPE (RPE-chest) ¥ & Ul &8 © RPE (RPE-
legs) #BERXLEES L/c®. MpFBBEEOHIE
i, BRSO EBKRT (2045) £T5H
ZlicaEr4mE (54, 104, 154, 2043) ¥
T\, MEY Y S IVERRO%, P TR
G L7z,

E. BCERMBEIC L 5 EEhRMERTH O RF
& LU A REER O
EBRTE ORBOEAL LM 3 5701, BA
5 (1992) BER L/-BREREEZFIA L. &
BRER MR U5y 7 2R TR O
3ODOTMRE, 235HEOXMNPEFG THR S
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TWh. @EENFITUG FEEIC] D2
RIMELELELV W] ZHW: 7 BRENE
REBETHD, b-o LIHFBEHRFICIA b
5 L AIFFENRBIC -3 a5 T52 2 TH
AL, FERECLICREBSAYHEBLE. L
BoT, BANPBVWIEEIVEELZRVTWSC

LEEWRTA. EBOEMLERTNENS &
LIRic, BRKICTHCDIHMES 5 L CTRIE%
HiE L7z,

EEE O B EEROFMEIC X Weiser et al.
(1973) ORBT AFMRELXFIA L7z, COR
B, EBEO EBERICHTIMER]), (£
B EH R, THEOEY K] LU LM%
OIER ] #HCFHET 5 L BA[EE SN TEH
D, BRERECAIREICS iV CEMKICTAES
S X R

F. F—908

Pre, Post IZ 331 5 S kA8, EBAM 7 X
FOER S JUEBHIRORBRBEELOHBICT,
MIEDD % t ELER L. HHERL LUK
BEEERYZEL7- 2 tEBEOS#ESHT (n-
dependent mixed-model ANOVA’s) iZ & - T,
VOomax 12 % 3 % & B F Bk 57 18 L& O M 5 fH
(%VOsma) » LT KEDOBKERE (VOour)
IR 2 BB R EREOMERE (%VO0urr),
HR, MHAMEBE, FXR, BEERE»OA
-5 48 (VE/VO,), RPE-overall, RPE-chest,
RPE-legs OF— R & 4p#r L7-. MHBEEKE
TR TS5XERME L. =201, 2 tHEBEDS
BoMTcit, F1EORYOWENE MitHNE
BK¥E) %5 % RWICHERF T 57T, Bonfer-
roni OFHEEIZHE - T P<0.00625 (0.05/8) & L
7. BRERICHIGT AEBRIEH T NHEIC
DA, Tukey HSD post-hoc tests %33 Z 7% - 7c.
kB, BHROREII I NTPFHEEERETE
L, MPOBEITFHEEERETR L.

& R

BREOH AT Table2 IR L. F
7o, EEBBORH CTER I W/ EBAR T A

205

Table 3 Results of the graded exercise tests at

Pre and Post
Pre Post
Mean=+SD Mean+SD
VOsmax, mi/min 1759+251  1812+328
VOsLT, mi/min 1067+183  1141+241*
HR ax, beat/min 171.4+9.6  169.7%+6.9
HRLT veat/min 128.5+11.4 131.8+9.9
Winax, watt 135.0+18.6 146.8+20.5*
WLT, watt 65.4+13.9 85.7+14.9*
maximal RPE-overall 17.5+1.5 17.6+1.5
maximal RPE-chest 17.5+1.6 18.0+1.6
maximal RPE-legs 18.0+1.8 18.3+1.4
RPE-overall at LT 12.3+0.9 12.4+1.2
RPE-chest at LT 12.2+1.0 12.4+1.0
RPE-legs at LT 12.6+1.0 12.8+1.1
* P<0.05

VOspax: maximal oxygen uptake

VO, 1: oxygen uptake at lactate threshold
HR,..: maximal heart rate

HRy1: heart rate at lactate threshold

W ax: maximal workload

Wyt workload at lactate threshold

DOFERIL Table 3IZR L. RIEDH 5 ¢ BREIC
& 5 T, Pre, Post ] C{aE, BMI, #&*ElR,
VOur, BAEBROLER, LT ROAERIC
BEEDNRDOLNI.

Independent mixed-model ANOVA’s DFER,
THEERD D LRD 5N -Dik VE/VO, (Fig.
1) 22 Tho 7. EBBLE 5 77 DR Tld Pre
55 Post IC N THEBICEMZ R LI2A, 105LL
%, Post & FIKEEIZETERL.

%72, VE/VO, & < T X TOEH THEBEF
BMERICHIGT 5EHREBBO LN/ (Fig. 1~
3. TNHDOEHKITTNT, EBFAKRS 526
20 £ CHEM LT AEMEZRL. —F, B
MIEER (Pre vs. Post) i IG5 EREIT, &
#HR (Fig. 1), %VOzur, HR (LA E, Fig. 2),
RPE-overall, RPE-legs (L1 E, Fig.3) iC@#EHH
hi-. AFERTIE, EBBIMHKR1I55 £ T, Post
9 Pre CHNTHBICEMBE LR LA, 2004
ICIEFARE L 75 7. % V0ot Tid, EB)FO
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(W) Power output %) %V O 2max
100 - .
80 ] ‘/1__,,1—1 70
60 - 7
. 60 -
40 -
4 —@— Pre —@— Pre
20 —A— Post 50 7 —A— Post
0 T T T T T T T
(mM) Blood lactate concentration (%) %VO2LT
3.0 T ]
] 120
2.0 - 100 7
- 80 -
1.0 T T r T ' i ' '
.o (beat/min) Heart rate
35 - VE/VO2
- 150 -
33 )
- 140 -
31 ]
7 130 -
29 - -
] 120
27 ]
25 ’ ' ' ' 5 10 15 20
5 10 15 20 _ )
. . Time (min)
Time (min)

Fig. 2 Relative oxygen uptake (% VOyu.), rela-

ig. P 1 1 i . .
Fig.1 Power 01.1tput, b oo.d actate concentrat}on tive lactate threshold (% VOsyr) and heart
and ventilatory equivalent for oxygen (Vg/

VO,) responses at self-prescribed power
outputs during 20 min of cycling at Pre
and Post. Values are means+SEM.

Pre: before the 3-month supervised aerobic
exercise program

Post: ahter the 3-month supervised aerobic
exercise program

rate responses at self-prescribed power out-
puts during 20 min of cycling at Pre and
Post. Values are means+SEM.
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RPE-overall - 7. RPE-overall Ti3 54 #iZ, RPE-legs T
1310438812, W h & Post 43 Pre 12 b~ TE(E
7 TR L), ThUNTREREERAbN L) -
13 f:.
- 20O GEEEHOERIME T I xbh
7-BAEREFMOKERIT Fig. 4 1IZRL7. Pre
117 —@— Pre Tit THEE) & TR ICsVWCLHEER
. —A— Post (P<0.1) #RLEbDOD, BEEHEFICIIES
erolz. —F, Post Tl THREEI VS v
AR TRl OFTXTTHERHE LR LI
15 - RPE-chest T, EHEOBEEROBCHMEORBEYL
Table 4 IZ/R L7z, EBEBICH T 5HERK]
W, EBERPTHEI L b 7B 2

15 7

B3 %75 Pre Gl 3 477 L7=DIC% LT, Post T
7 BEETH- 7. THBOERR] Tid, HED
11 BAh, KB Bz 2EBHEBRICRU/EL Pre ¥

&2 14T 250N, LB EHRE] T
i3, TENTWS | LEZEDPPreil 4445
7, Post TRREETH 7. —7F, [DLMER
OFER | OFD TRARC] 2 [EBBARLON

15 7 RPE-legs 2] 13, Pre iCH~T Post T 0% < OBME
B B [Yes] &2 7.
B % %
[SPI B4 £/ 5EOME L] (Table1) D
117 VERRIC B 7 > TlE, %fTHF% (Dishman, 1994;

7 Dishman et al., 1994 ; & 5, 1995) OF|L%
: . , : MELDODOD, SOHICHERZMASILTRE
5 10 15 20 HPHREELEDOL T LIED/. £ T, EBE
AANOBBAEHBOMBICETTEEPR LD
Fig. 3 Category ratings of perceived exertion I, BATHO LS EAEHLHFERDELD
(RPE) for overall, chest and legs R IlEole. ET, iﬁﬁ){l&fiki}sb‘fﬁi, .9l

responses at self-prescribed power out- B ORBED %75 & FREE R 3 L URERBBEOH

puts during 20 min of cycling at Pre and EXHBHARENOR ELSBHICEWTEIR

Post. Values are means+SEM. INREREIEZONS. WZIT, TOLDiEEN

+o BRI N A0, b5 —ERRE (—

IZiE, 15~204 L k) OMGEEBPLETH A

1 Post 23 Pre it LR TEfE%Z /R L7=. HR I 5. COXIBBEIOLDEHD LI RRBR Y
BI L Cid, EBBARRH» 5 5 58RIC Post 43 Pre i mzsz. 722U, &9 & 58K T3 LEEORRA
HKRTEEZRLUICH, 10~155 THEEN Boh W ehs, HEH—EUEOEE B
{720, 205 %ICI3HEU Post BAEREICESE & 7k BTA30ERELERTIEoRy. EELE, &

Time (min)
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Pleasantness ( Jol0) re) Table 4 Number of the subjects answering
_ P<0.05 “Yes” to following questions after 20
P<0.1 — min of cycling at self-prescribed power
30 7 outputs at Pre and Post
] Pre Post
20 T Task Aversion
- sweating 14 14
10 - perspiring 12 11
N rather quit 3 0
comfortable 12 13
0 T Leg Fatigue
. leg aches 1 0
Relaxation (score)
P <005 leg cramps 1 0
10 - 1 muscle aches 0 0
] muscle tremors 1 0
8 - leg twitch 0 0
heavy legs 4 3
6 T shaky legs 1 1
General Fatigue
4 worn out 0 0
1 tired 4 0
2 7 weary 0 0
0 ] out of gas 0 0
Cardiopulmonary symptoms
Satisfaction (score) short of breath 3 4
P <0.05 panting 0 1
7 P 1 difficult to breath 0 0
<0.1
6 - heart pounding 3 7
5 -
47 DECEBELTIOXERMR. Db,
3 Table 1 247 6FHAMNHHEIL, EBEKRA
2 BEHEOKIIKERX+HER L/ LT, BT E3
1 Z&d%L, EFELLAVEYEEYACE
0 T r RLR T 2B LD, RBWNEERAES RIS
Before  After Before  After TWBHE WL 5.
Pre Post EBHEOIBLER LARERT LS 2T, #

¥ &Y RPE i X 55%: (Eston et al., 1987; Es-
ton and Williams, 1988; Potteiger et al., 1994;

Fig. 4 Results of Mood Check List (pleasantness,
relaxation and satisfaction) before and

after 20 min of cycling at self-prescribed Stoudemire et al., 1996) 2FEEICFIAIhTE
outputs at Pre and Post. Values are 7o. L2 LRSS, RPEIC L AT RIREHE
means +SEM. O ERE/EINTED BA, 1998), =

Before: before 20 min of cycling at self-

. NITHNS L, SPIIT &Y BERAOREIRL >
prescribed outputs . .
After: after 20 min of cycling at self- SHEOHBENROON TS L2 5. SPI
prescribed outputs BIC k- T3 /2205 MO B E#) HOF
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¥+ T K |3, Pre 2 #61 watts, Post i #73
watts & 7 ¥ , independent mixed-model
ANOVA’s DiE 8, Preid Post it kN THEIC
BEWHBEXREZERLA-ZEL2BOLILER S
(Fig. 1). #ic, %VO.r ® HR (Fig.2) Ti3,
Pre it Post IC KRN THERBICB WENTEHE % &
HICAR L TWAZ EAME2 5. BiIZ, %V0aurr
IZD2WTA% &, Pre DFEHHEITH108% TH
D, VOur #10% ¥ < LBl TWZ & Rbh
%. —7, Post TI3f98% TH-7=Z &b,
EHRNCIIBR LT KEDOME T2045 MO BiE
BHEB ML T2 &A%, Dishman
et al. (1994) 13, #EdH7/- ) OEBHHE T XL F—
K&k - T, BEBHLRBHEER LEEHHICSH
LB R OB R ZHRE L T 5. Tl X
5E, 20O B EEER S, SEBFIIES
BRICENTEVCESHEE (% V0
%VO0ur) ZBIRLACEAHLLICINTY
5. BIC, WIFOI0FMICBWTHEANICEER
ENRALNAT LD, BEBHIATHIL, &
BOBAL LTy x—3IVIT v THBIE-T
DOTREVWhrEHAEIZIATHS. BEHHY
Post iz, EEBHHN A Pre B X#2 TE 2 TA
5E, KRFBIZOWTHEROHERBBILT S &
W2 5. X561, Post Tid, 205 %& U TH
IZPre LD BEICEV%VOar & HHERS
BRL T\ 06, Dx—IVIT v /DA
263, BYLBE LIRS ¥ 5NIBFICH
eEbEZONED.

SPI #1412 & » TEIR S N 7- X B HE 1T Pre,
Post MICHEELREZZR LI D, YU
Je TRRFICEBRELZROIZ] L OFEERHR
BFEAINAC GRS, ZNTIL, Pre 232045
D BB EB P ICER L /- P AN R E
(9% VOomax 13 #765%, % V0oLt 13 #9108%) i1,
Zett, R, XL EBKEOE» DA TE
ELEDSBTHADH. MHFIBERES VE/
VO, DEH» A NIE, Pre, Post I CERRITH
Hahd, 2002 B UL TCRIKETCH - LW
z2A. 2D, MERFPLHAD pH HRIKETH
5T, i, BEHBICENZNT 0D, B

BEORBET ¥ F—Y AR REERIIER L T
WiEEWLDEHEINS. i, TAYNAR—
VER¥EPRET L HEBNS DSt (American
Collge of Sports Medicine, 1995) 2k % &,
50~85% VOsmax 2B & IS X & HY 725K
L LTHEINTWS. UHINAHEMNPHE
i, BHKEOHECESBFBEOERL LICL -
THREIRXZTHAZLITIE DT THRWVA,
Pre O #1975 % VOomax 13 Z ORFEAPIICILE -
TWAZ Ehb, Al tbEREidENEE 2
bhb. A6, AETIE, HEREORESL L
TRPE DHFRAKARBDONDDOH 5 LFEKRIC,
RPE 131243 A #8380 LT KBICH
AT eRBmEXINTWAS (Gutmann et al., 1981;
Eston et al., 1987; Eston and Williams, 1988; Het-
zler et al., 1991; Haskvitz et al., 1992; Potteiger
et al., 1994; Stoudemire et al., 1996). Eston et
al. (1987) i3, FHER2IZOLEICR LT, b
Vy FIWETDS /o THIC “o&o0
Y35 RPE 3%+ 5 L5 RLAc LT
%, BEHDEVO0omax ZFHTLY TH T &
EREL TS, BEEE Py FIWEWDE
BREROERIDHIDD, AHERETH S
Pre OEBFICA LN A HEMNAIEEIL, RPE 13
IZ & > THE S N/ADNEEE (VOzmax D71%)
EREME LAEMERLTWAS I b2 5.
ED X5 th6, Pre TH- T SPI i
KESEBHOREMSLHEIBREIND H LW
z&D.

Pre & Post OEB DO M&EYEICEI 3 HRIEIL,
EB)HO RPE #8072 0BMRIE» G LI TICE
BhrBllk-7c. 7220, BBEOBEICE, W
1% < ORBRASIR I A k> THH < B
BXNHT D06, BABITHI-- T, BERICEE
B LUGEBER (372dbb, BEENL VY F3
Wiple &) KERBEHOLERDS. 2FD, K
BRETHABEIL NI A -2 %7 A MCAWEZ
EhG, TAMBHEAUATEEEREICLS FLV—=
VI RZTHE, BEEERICNTABANLT
AMROREEEARLICHEDTLEIRNDED
5. COLIBEAND, KPRRIZET 5EBHK
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BOT/O7 S5 ACIEEEEH 20T, N
VFARATFy LYY AL AR PACE FL—2Vv
TRBA L. EBHORKICET 5REEOK
BTlE, PosticDOA, 32508 FTYFTRCT
FERHENAONT (Fig.4). —F, Pre T
REBELHEIAONY, HRRE) & MR
ICHEERE (P<0.1) ZBEHIhAICE &
7o OS> KERE, %fTH% (Dishman et
al., 1994; Boutcher and Landers, 1988) Tz~ 6
NTWB X5, HEBNC K > TREBREZEHMET L
WO BME LA —ICTBHLDTH - 7. A
RDOF—ZTiE, %VOsrr IZ34 T Pre, Post [
THREELALNALZI DL, BEEICEW
%V Oavr IT & 5 SEBY D E i 15 & 5 &3 O 7 % R
PHATGERI L, Pre DEEHREERICE W
TEITEDABEE L2 1 THEESEE IO
5. L, PreicksnTd, BRIFOEAIZ
<, CLAHEFEMTH - EETEHTNET
BHD. i, FEEROEFERELENCT
F7y F$BRPETAS &, 2055 0EE)F,

Pre i3 RPE-overall, RPE-chest, RPE-legs D\ §*
NTHI2~13D “RRZOW ICHY T 5HE
%R L7 (Fig. 3). —7, Post Ci311~130 “%
THAH" b “PREOW ZRL, EBRTED
—HCTEERICHINEEBEEABDO LN, O
Z T3, [Pre ® RPE>Post ® RPE | @K
BOUDEVWZER, HLLDOWRERTLT K#ED
RPE i311~15 (EHICiT13) TH Y (Gut-
mann et al., 1981; Hetzler et al., 1991; Haskvitz
et al, 1992), MEFREHME TH RPE 1357-9
AHEL TS L5 (Eston et al., 1987; Es-
ton and Williams, 1988; Potteiger et al., 1994;
Stoudemire et al., 1996), Pre ® RPE i3 R 425
WHIFTEHZW. ChoOFBENLEYR
(RPE) (CHISd 5 BHEEROFMRE & LT,

AR Tit, Weiser et al. (1973) ORIET R
BEZFMMA L7/ (Tabled). COREH# 45D
TFTIVICGELEBE, TO2>bD3 2005
TVIZHO>WT, ThZXh, RPE-overall # [£5
M7 9% &1 1, RPE-chest %# [DlROEER |
IZ RPE-legs % M OEHRK] iCHmE 5=

EBTES. Pre BT, THEOEYNR] Itk
WTHARPKBELR U 72ER 1L T O,
HELER TR ZL, EBHRROV X iICHkK S
DANEREB D & 5 BB DI hB - 7o b gk
EABREL TS, (BT E%K] Tit,
Pre ICOABH#REUIENR L BN, Th
i3, 55— EHEDOEB L k- 1BE, 50
DICALNBIEREWZ S, T LA Post TH4E
THo7l bid, EEHEEORBRE N L\ o i
EHrOREBICMETSEVZ LS. —, [
ROFER | 1236\ T Post D AKA Pre B % (@
> TWe. ZOBRIR, —RIhETCOEBRIIK
THEDICRULLNS. LHL, BlziT IEE»
RUONA | o, EBRBRL2*EGC L TH
COFFBHEEICH LTI BEEXmITON S
EORE T EERLTVWADTHELAD
o, JIEMED 6 AaNE, B%E < HR it Pre &
D Post THABRRICHSZ b, TDLESk
BRILOIEROERBROWRKERL TVBE E WD
&0, &L5H, FEARNOEEABLFELLC
LETRETAHLDEEZONS. UELY, SPI
BICEDCEBRIERERA IR 525 &
FRHC, RIBOBEHRL L LOT T LB
PITEN. 26, ERTERERZIEESh
mn ool &6, SPIEELEBOMEEIC BBt
HREEESAEVEWVWZ XD, L, AR TR
RPE [C X 5475 L OB TSI Thw.
EHOMBEICEREVWSBAH»S, RPEf: &
SPI W h B3 DEEICHF R EL 5 2 50 iCE
THRFISGHEOFERE L.

Pre & Post ORI T, SPIIcEX S HEE
EBIF D% VOt ICEDHESBE TN (Pre>
Post ) C &40, AR THBIT-1EEEH 1)
REHENA LaL, BxOBRICOWTHRE
L7<fER, Pre DRIRL/CHBETH- Th, X4
BB BIIER I NS L\ 2 B, T/, EBIKT
®ICIT, M CREBORFZEM T -IIEENE
BRODONIZ Ehs, FEEH2)ZEHNT S
CREGZWEHKEINA. DEDOZ 0D,
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SPI Zic &S \Wie BEEER T, EBHRROF
EIHHODOOLT, BeMrBRLEBOHELS
HTENTREEVNR S, T, EEIOMGENICE
B350 A RBEERCRBEORE T /-3
HEEAPHEFHICAONLC 06, EBULHAE
DOREF BB ORI IR ARIE A BT 57
DOFXxDE LT, SPIIOFRA®SREIN/ L
Wz kD, mz2T, EBREORBERNL V-
REr b, BYEERER (BB 2875
& (Post) BEDEFLWEWVWZA.

H) RPERX TR, Hth2BA0HE S & (RPE-overall)
RAEBENRE LBE ST CFEi 4 5 /- DIChR
INALDTHY, EKEICIE, RPEchest 3 LU
RPE-legs ICB§ 9 A 4k OBRF B THICR I h T
WA EIXEVEE.
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