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Summary

The present study was undertaken to examine the correspondence of Onodera and
Miyashita’s Japanese RPE to heart rate and 9%Vo,max during exhaustive exercise with
stepwise increasing load and various submaximal exercises on bicycle ergometer. In this
study, 10 healthy male and 7 female students were used as subjects. Results obtained were
as follows:

1) There was significant correlationship between RPE and heart rate during exhaus-
tive exercise both in male (r=0.899, P<{0.01) and female subjects (r=0. 871, P<0.01).

2) There was significant correlationship between RPE and %Vo,max during exhaus-
tive exercise both in male (r=0.943, P<{0.01) and female subjects (r=0. 895, P<0.01).

3) There was significant correlationship between RPE and heart rate (r=0. 782, P<C
0.01) during submaximal exercise.

4) There was significant correlationship between RPE and ¢,Vo,max (r=0.830, P<
0.01) during submaximal exercise.
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EHBAMOEFHNFOREE LT, EHORE, WHE, EERCHEO4 BT N B
B, TS BABHOREOREE LMK, BRERE Vo), BABREBREICHT 5K
(%Vo,max) ', RMR, EFHE"S® ERAHNONTEL. L L, MMEAKPREBERED
BT RBEHREBBAVEELL, S0 E L TOETEELRRET 37 00BKETHEIOR
EREREES SGDTHS.

Borg® REHEEZNEHAREEZEOBEBICR LT 0% 6 (RERK) »520 EXEHRD
T CTOISEREN S35 scale TRET ZCE2ES, IO COEFIIH L THRELBKKIICE
bTEEEDY, CTOXERIHE (Rating of perceived exertion: RPE) 200A%E s
32 EERLUK. NEFEETY BCORBEEZRLTEECHAEREZNMY, RPE &O0HHD
%Vo,max EDORICHEDH BT EEHE L. TLERLY IBAEICS T 3RELBRT 2
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1HDADOFEEHERBEICEZL, 10MHELTEHLELLIA, HRENLOEEIS U
B OGEMEE) 2@8RT52L528D, TENTRESESREOEELILDI>BCEERBL
7z

LhLl, ZhoRB0Thd—CB8HoER U-EHcBT2/0EThy, EHPhERMLE/LL
fee @ RPE L HEERE S OBRKRICOHNTOREIIZ LI THIEL. 22T, AWETR /D
FHLEFicks Borg @ RPE scale @ HEAZEER? 20, HEAFKICX YD exhaustion
FCEHLIBE, BATEHTCATEOALAEEMIEEHEAD, RPE S L0HB AT
% Vo, max DEFRICDONTHRE L7z,

£ B F &

EBR [ @AMk & 3 Exhaustive exercise

BB RBEIBTREEA (20~23F) 104 &, TFREE QL) TEZERO. #HRED
SRR LR L.

HBHRAEHEI VI —2 —%2H1, A bo) —~ACHbEESORIEZTREY v/ 2FRL,
BRIO125 L 4 M Bl d Wi U, Llig exhaustion H 2T 1 MBI AR A L.
DHAMRUEZBRER, SO0125MTIR 3~44, 7~84, 1I~1200&8A[RRED
1431, Li#% exhaustion (c 3|5 $ T LT 1 EICRIE Lic. OIEREF LA —2— (%

Table 1. Physical characteristics of subjects

No. Age Height Weight HRmax Vo, max
Sex of (yr) (cm) (kg) (beats/min) (&/min)
sub. M SD M SD M SD M SD M SD
Male 10 21.5+0.8 169.9+4.3 64.3+3.1 183£10 2.647+0. 274
Female 7 21 159.0+2.8 52.6+4.1 178+14 2.025+0. 209

Table 2. Japanese scale* for rating of perceived
exertion and Borg’s original scale®

20

19 Very very hard JERICEDD

18

17 Very hard WHIED EDN

16

15 Hard X

14

13 Somewhat hard P2 XD

12

11 Fairly light EHTHbD

10
9 Very light PROETHS
8
7 Very very light JERCETHS
6

* Onodera K. and M. Miyashita?®
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AR ZACKSHEBCIOREL, IABRBRERL 752Ny S KFRAAZEE L,
Electro Metabolor Type BMS-600 (7 7 £ R#1L) THTLKRD /. RPE WINHFHFLETICX
% BAFE®D rating scale (£2) MV, ARZEET 2EMICHREDRICER L RPE ©
SEIHFELEREYE, 2700EEOEHLLEGHBTERVRRFHEORTEL E - .

EERI: AFAERICEZ ) Submaximal exercise

BRERER ] LRAUBFREEINZLER . BEHREGHEI v X —2—%2H1, x b8
) =L HbETESORETHMOBRRKTESHZTIOLE, 414085 HEREERIEL
fo. DK, BRERERC RPE 288WK%RO 10/, ZRI EEBRICRIE LA Lk,

BRLEE

H1RZEBRIcBI 3BT ROLTFHEBREOERE VI A — 2 —OHMRE (kp) &O0dEE
(HR) 0BE#HERLILEDTHS. HIIRT &I KAMRBEOHAIIK & &3O MdiA
SN, MEOMIKRBEFHERBICBVT r=0.899 (P<0.01) OEESHESAEDOH, Y=
18.20X+81.73 oEUFESESB LN, T, TFHERBICDOVTDH, r=0.841 (P<0.0) @
AELEESED SN, Y=18 96X+100.20 OHEBEENE SN, E—EWTOLHAKI
TIMBFLOPPENEZR L.

M2RERIICBTZ2BFROKTFHERZBOAMNRE & BRERE (Vo) 0BEFAEERLES
OThb. BERTLIC, ARBEOHMKAICE SR Vo, D AMNE SN, HEOMICEF

r=0,841 (female) ,
200 y=18.96X+100.20 ® / o ~3r
:'-_': E r=0.981 (male)
§ 180} = Y=0.405X +0.398
®
3 ©
=~ 160 -
2 S 2fF 8
o
c 140}
€ g /
E 120 g
™ (o]
AYgoo B4
r=0.899 (male) ° r=0.966 {female)
100k 8 Y=1820X +81.73 1+ Y=0.365X +0.461
o O : male
X O : male A 7 @ : female
4 o @ : female / )
1 1 1 | 1 1 J T 1 1 1 1 1 3 1
0 1 2 3 4 5 6 7 1 2 3 4 5 6 7
Work Load (kp) Work Load (kp)
Fig.1. Relationship between work load Fig.2. Relationship between work load and
and heart rate during progressive oxygen uptake during progressive

exercise exercise
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20 @ )
r=0.899 (male) fe} 4
Y=0.099 X+0.785 ’
18 '7° copk,e
’O [
16 |- floe
®, O
:_‘ 14 o o 1)
e«
12 |- (o]
Q@. r=0.871{ female)
10 - "Q Y=0.108X-2.006
s : i
), ® O . r:n e
sl ’1' o® ® : female
R | 1 1 1 1 J
80 100 120 140 160 180 200
Heart Rate ( beats/min)
Fig.3. Relationship between heart rate

and rating of perceived exertion
during progressive exercise

PREICH T 1=0,981 (P<0.01) &IFFEICEVIHBIHGER
FRLFHERBCONTD,

ERsBE L.
Y=0.365X+0. 461 OEFEENE SN,
7.

r=0.966 (P<0.01) OoFZEIIHEEN
B—amto Vo, 3BEFLIZIZEALCLS EERL

2]
/
20 ¢ °o 0
r=0.943 (male) fo o) O/O,'
Y=0.145X+5.438 Ly
T
[ J
16 | (e]e J O o
.‘ ®
: 14 F ooocuon
™
12 b @RJ.‘ °
Py 6‘ r=0.895( female)
10 L o .O Y= 0136X +4.659
,
6 @ O :male
(4
/ : female
sl /5 e o fem
1 f d i L ]
0 20 40 60 80 100
% Vo, max
Fig.4. Relationship between %Vo, max and

rating of perceived exertion during
progressive exercise

2o o, Y=0.405X+0.398 Do)z
E/u\b ‘an

3RERIICBI 2BFROELFH BB O LAY EFBBRE (RPE) LoBEFERLID

DTHY, RPE (36 »5200KFICL > TRUE (UTEED.
BFHERECBOT 1=0.899 (P<0.01) 0BEELHEEIE
TFHERBICOOT S 1=0.871(P<0.01) DFEIFEEH
F— A TO RPE 2B F LT 5 &, RPE

ERBEIh. T,
Y=0.108X—2. 006 OEUFEHRENE S NIz H,
BLFOHFBPPLENEEZRL .

Ricrd L Hic, mEORMICIZ
2o 5, Y=0.099X+0. 785 DOEIF
AHLN,

M4 RBEFROLTFHREZD %Vo,max & RPE S 0BEERLZbDTHS. Micrd k
5ic, %Vo,max O#KICE b7 RPE 0 LEMA LN, MEOEICEIBEFHBREICE VT,

r=0, 943(P<0. 01) OHEISHHE

TFHEREBICODNTY r1=0.895(P<0.01) OAESEEZ
H— %Vo,max T® RPE #BFIHET 2L, LHEKOBA LR

RERLE SN,
RPE BLF0hHPPENMEER L.

K5 (A, (B) BFERIICBTZ2EMEE, L, Vo, RU
BAME 4, 3, 2kp EEHEHICET Lictk,
LT3, Ricrdkaic,

BELERLIODTH 5. 5 (A)
EIRRER LI #kE T. M. OfFRZR

Kick b, LNARKRT Vo, EFTHAL,

2HHh, Y=0.145X+5. 438 D EREEIE S hic.

%7,

1o 5h, Y=0 136X+4.659 D

RPE ORI & 725
Wiz 3, 4kp
B OEEHI ISR T P

iz, Thic¥EfFLT RPE &L T 3.



RAMES) hOEBMHEIC 2T 109

18 18
16 16
: 14 w 14
a
-4 12 (-4 12
10 ) 10 Sub:M.N.
6L Sub:T.M. e X
25 3.0
o0k oE
N'E . ;E 25
SE S
1.5 x .
ot 1
=160 =
[3
« %140 - 3
T %120 | Ts
3 o
=100 | 2
0%t 1
4
e 2 - [
o x 0 x
- 0 -
L 1 1 1 1 1 L 1 1 1 { J
0 4 8 12 16 20 0 4 8 12 16 20
Time (min) Time (min)
(-] (8)

Fig.5. Changes in work load, heart rate, oxygen uptake and rating of
perceived exertion during submaximal exercise

L»L, AU 3kp ® 4kp THEEDFOLEMP Vo B&E L, HAE 4kp TIROHERIZ140
25 15451/ ~, Vo, 122. 33205 2.559 &/min & 0~ 4 53 % 0 16~209 D H BB OEER L,
RPE $ 0~4 4TI “»Eh &2 (16)” LM Licoicxt L, 16~2047TiE “JEFEICED
18)” £BZ T35, HM5(B) i3 4kp OEE 208G Lic RE M.N. ORREERLT
W3, RicRT LS, R—ERTH 2, BEOEBE L bIChaKE Vo, BRECHEML,
ZHICEFTLT RPE 20~4430D “22 %2 (12)” »oEHERTHICIR “EBiIc &>
18)” ~E kR L.

wic, chbBATEBICET 208K % Vo,max & RPE OBFERE L. 0%
B, M6 IRT &I WA E RPE Mic 3BFELAHE (r=0.782, P<0.01) »@E»Shrc.
FEURER Y=0 090X+1.21013, BE—#HRBFICO XEBHAHAESER IR 3 KEBER (PR
TR6IRLE) LidiEZ—FK L. fiF, %Vo.max LRPE ficd r=0.830(P<0.01) 0%
BEISHELSED S, Y=0.136X+4. 431 OBREREEZ(XT7). Lrl, B—#RETES
FHEAEZTELK4AOREE BRTRITICRLUIZ) EHBLUT, RPE BE,- 7.

Borg® REFHEEART 60520 TOIGEED scale 2ER L, hik BEEERDLTSE
Mt (%2). Skinner 5 32D RPE ZRVWKEELZWRICHEREL VT A —& —T X
BEHETFEbLEILECH, RPE E0EKEDHENEL, IAEHHEANT R FEBOTHE
ZORMICEEREENSECEZHMEL TS, £/ FHEETYIE Borg o scale iz >
PO HAERAEZEER L, LMD %Vo,max &ic&bMHEEOE Y RPE 0 HAZERAERL
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LO 9 o l r=0.830 (Submax.)
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Fig.6. Relationship between heart rate and Fig.7. Relationship between 2,Vo, max and
rating of perceived exertion during rating of perceived exertion during
submaximal exercise submaximal exercise
(----: shown in text) (-—--: shown in text)

7. COHEBER RPE 2HWAAEZBROBHEANECIZHEHEI VI X ~2 —EHICBWHT
&, RPE LOAYEY %Vo.max LOMICEWHESED Oh, TR L8E s —8T 54
BB ohi (MIKRUVH4L). &£2AT, BEFo"” BA—RBEOEHLEMETEOELEOD
RPE iz2T#HEF L, RPE BEHORBILHE-~TERTICLEHE LTINS, BEkic, x%
BRicsnTd, B5@) iRt ki, A—HETO02H0ERD, 4FcEL RPE
REEREEE b ERTI20MA LN, TOXS MR EICEDES RPE 0 LHiZ, &
EEIROEREESK G TR, 200H0EHT 4 HECERCATEZELIELRS5 (A) ©
BAKBOTHHONLH, EEHELEHRYL ST ER—ARWTO RPE @FZ oL nEL
BEARTCEBD 72, COMOLEKE Vo KD\ THBE, AREEELLESH S0
ARAEBEALEHONTNOEIICE VTS, A—EETcoLEKE Vo, & RPE &
FULTENL, BERAKK >TERTI2C BB ON (B5). TLEFLPHP LAY
BrL—=Vv S ICLB2BRABOHEBICE DL, FA—BEOEECKTS % Vo, max HE
TFL, AEic RPE 3BT &28ELTHE. PlEoz &5 5, RPE BHERTRIN
BHEIREL D, DHEEP %Voimax HMETRINZENEELWCEREEOODDEELD
h, EFPOHEMRELZMAE 1 P0FEELTAVSGZENTEEEEbNS.

Zhict L, BRL? RBEEZERTEILDODD4DOEE (B, FCOSVDORET, hiXy
#®l, 2AT) ZERL, ZhENOEEORFICHYET 2 HI2EHRATIONHERTRD
Bk, GREVEERIGUEELZERL, shHEEBEL - EERELTVS. O
Z&Hpn, RPE BEHTORELMHICMAFRE LTREITEL, BRERERTIHEEL
THRVBTENTEBEEEILNS.



RAMEB RO TEMHMEIC DT 111

UL, B3RUR4ICET LI iC, B—0EEPRA— %Vo.max itdis$ % RPE iciz, b
THENE EBLOEMRBLNDC LD, RTIGRT &S ICEBHEMER 2 & F— %Vo, max
LXET % RPE icEnabhac &nd, EHBREOEELLT RPE AV 3BAICA,
HEDEE FHEL FAERICANBRENS 3 EELNE.

] L2

HiEEET va x —4 %0, SHEEMNEIC X 2 Exhaustive exercise &, 4 MBICARY
%5 % 122043 Submaximal exercise fz 31} 3 MAKKTY %Vo,max &, NFHFEEFIC L
2HAEOXENWME (RPE) toBE{IDOTHRE Lic. ##%E &L LT, Exhaustive exercise
IR BTFEAEI04 (20~23F) EFHETE (21F) AL, Submaximal exercise i
BEFZLEIEZZR .

1) Exhaustive exercise it BT, A% E RPE oficizBEF r=0.899, &F r=0.871
DHEE (P<0.01) HEEMESHLY, A—O0HKCEE 2 RPE BBFOHBPPENESE
RUT.

2) Exhaustive exercise iz 3 T, %Vo,max & RPE OFIicIzBF r=0.M43, &ZF r=
0.805 DA (P<0.01) ZHEMSZSNLY, F— %Vo,max TD RPE ZHFOH PP
BOEER UK.

3) Submaximal exercise it T, OA¥%E RPE officiz r=0.782 o&F & (P<0.01)
LA AR 5, Exhaustive exercise & [F—DAETO RPE i3Iz UEAE R L.

4) Submaximal exercise it 5 T, %Vo,max & RPE oficiz r=0.830 0&E (P<
0.01) 7SHMEME S 74, Exhaustive exercise &f— %Vo,max ¢ RPE RIEWVEAER
L.

Toic, MIEERRLCICEBMNI ST LihPHESEER, BAo@isEncls: LR
BEHRL V2 —TRFEORERICESRBOBERLET.
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