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~ v o l u n b e r s , ~ l 9 - 3 6 y e a m ~ e t e d 3 ~ t e s t s  
( femla6=22;ral tm=4) .  Ihspltpaseofthestu]lywastoevdLuatethe 
u#r of ratfag ai parosiwd eam-tim (RPE) as a irame oi mfemxa for 
*-of a m o f  talkby and-irtterreities. 
~ R P E c a l ~ t f a r t e e t s ~ ~ e s t a b l i s h i n g 2 R l P E  
1- (10 & U.7) ~1 the basis of bm HR (115-US m; 145-155 
b p )  . The Mtial wJaaw test was f o l l ~  by a hutax test. Ss wre 
randadlyassignedtorepliaatathe2RPEl~sonthstreacbnilland 
trade. Mearrs and dambtd deviaticns for physical characteristics and 
rmw emxcke data (Wb108.l ml=minminl. Q= 3.1 l=mW1; vpz46.7 mlw)og- 
l*minminll -1.2; -191.2 kpn; e i 8 . 2 )  m oonprt;ed for all Ss. A 2 
x 3 ANWAwas oclaprted todetermLne if tharewas a sig diff aunng tests. 
W d d g n  the la# RFE m t e d  in sig (pc.05) lowex HR reqmse than the 
m t e R P E .  Nosig(pc.05) w a s s h a J n i n H R 1 ~ ~ b e t w i e n t h e  
Mt ia l tos tandtha~tes t .  Ih.mresporrsetotrsckwalking 
Mazurmjngwassig w.05) h i g h e r t h a n t h e M t i a l a n d ~ l l t e s t s .  
' I t m e ~ h ~ u m t s s ~ t e d ~ i s e i n t e r r s i t i e s i n  
relath to HR v a l w  in tlae track matting. No sig (pc.05) hkeaz~ction 
#x+ared~thatactns0fRPElevelandexerciS8setting. me 
&-of W s s t u d y L a i ~ ~ ~ t e d t h a t t h e S s w e r e l e s s a ~ t e  
r e p l i c a t h q ~ v a l u l y l h a n ~ e d o r t r a c k ~ v s t h e  
amtmlledartrearirillaatting. Pmmtheseresultsitisappammtthat 
RPEonnmtbetheeo lereweofnmitarhy~ interrs i ty inan  
-led or field mtthq. 
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Iha applicatial of rating of W v e d  d m  OIpE) has - 
wi- in Me area of exercise testing. It is -y 

believed that the use of wective inclutiiq heart rate, 

cmygen arewmptiar, mtnrta ventilatim VO~~OOB, and blood lactate 

a-tely assess -1- patamtars during acedse, hlt fail to 

evaluate subjective mspmes (Mar, Davies, & WillianrS, 1987). 

!Ibmgh the use of a wective za- of effort scale arighlly 

devised by ~ o r g  (1973), aillw-.tian of subjective meawaemeRts as a 

~ 1 ~ t i a r  to drjective data during exercise testinJ has been 

-8 - a d h a l  resear&, a relaticmship betmen 

miolagicdl  and -fliolcgical paramoeters has been determined. 

Ra* of pmzeived e s e r t h  has been faad to be significantly . 

cormlated [r = 0.75 - 0.901 (Florg P Lir&zlwlm, 1967; Franlrenhaeuser, 

m, -, & Sj-, 1969: Skinner, Em, & Wrskirk, 1969; Barg, 

1973) w i t h  heart rate and appwecl to be most closely related to a 

pmprkian of inaxhd Qpadty at  a given &oad (Morgan, 1973). 

Fmmthi sM~i twde tenn inedtha tRPEplaysamle in  

mise testing, howem hestiqatars (SmbRak, s k r h c ,  & Pandolf, 

1980; Estan & W i l l - ,  1988) have questid the acbnk to which RR3 

can be utilized. Some msea&ms believe that the tzubjectim nmsun3 



of psmiwth of specific intamity 

or tr kbq at Ume cspecific levels. 

mrg and m e  (1974) stat;eb Wm pmepth of earertioa i s  a 

aw, of value far W ~ c i f ~ ~  interrsitiea (p. 150)". . 

. . ~ ~ ~ i n t h e ~ o f p e 3 . - d ~  

it is time to m m  hazd, cam the siqns and @opt effort 
sase etrategb- in in&, focue on the ~ y s i o l o g y  
of self-mumess &ring vigo~cw Fhysicdl activity (p. 426). 

et al. (1987) and! SlpRak et al. (1980) have substantiated 

effort pmdwtion frem RPE is 

levels of RPE, but is less accutate a t  

. (1987) dlso Statd mt pIZ3Ct.h 

of effort a t  1- ReE levels can be 

i f  the pm&cth of effart; avar a ranga of intensities can be - 
as frappe of ref' for the producticn of a 

rrpnipqintensit iesby~menandwomen. 'Ibis 

t b  agplioatial of RFE to cnntml *ity 

to deterrPining the &tiship between perdved 



- 
I h a n e e d f c & : ~ s t u d y i s ~ u p ~ r t e h e ~ l f f i ~ ~  

-=-iw-&relatiarrrrMp-m-&fort:- 

e x e r d s e t m h h y a n d t h ~ a r o f  e f f a r t a t : a l ~ e q u ~ ~ a a . e n t t d  

a previously experienced htedty. Ihe d i w  of deteamintq the 

%laticaship betwen pmdvled ebfort am3 tha pmductiar of mxceived 

effort at spe=ific intendties lies in  the^ area of exercise tzdnhq 

p?-1. & dl. (1987) Stated: 

A m l y  \seful variant of this a~lication of RPE 
waild be for an e x e d d q  person to use or, if nmesmy, 
'learn to use*, an qprqrhte version of the scale to 
oPrtrel the inbmity of work, for emnple during tminitg 
forenduranceinal3aWh. Thiswaildobviatecasstant 
ref- to aaplat hbozatory facilities (p. 222). 

Mar et al. (1987) indie&& tbat the utilizatian of as a 

~ v e o r r e g u l a t o 8 y ~ ~ y e t t o b e p r w e n v a l i d .  

ma32fore, i t i s n e o e s s a r y t o d e t a r m i n e t h e ~ t o ~ t h e  

mlication of RPE can be utLliwd. 

~~ et al. (1980) demmtmed that the use of RPE far active 

adult men is reliable at Wat rate values exoeeding 150 beats per 

mirarteor808 of ' h s a r t r a t e ~ ~ ~ ~ o f  9lmpperhrxlr. 

Futvis and (Ilreton (1981) zesults of et a1 (1980) 

k q d e t e r m M r g t h e ~ a t m t e e f f 0 r t : p s b d u c e i a n P r r r n R P E  

was masmably ficcwate at levels of RPE (U ard 17), hut less 

~ t e a t i t s l a w e s t l ~ .  PtQntheseskdiesitis-that 

fha of effort at la&?r Reg htensities, based an pmrkus1y 

~ l , Y w e r l e v e l s o f e r a e r e i s e ,  b a s l a w ~ i l i t y d l n . i r 4  

QaWq sessions. Qamqmtly, this stxldy attxqtd to evaluate the 



4 

fn HR *uhen Utilizing 

RPE scale during track and trw&dll 

mdie in this study. 

prwhm6 eotperienee w i t h  the Borg (1973) 

for R a w  of M v e d  



wwh as, pmmllity traits, m t i . ,  learning effects, and Micat 

fitness l ed .  

s m t h  of -,& E#erticrr. A scale of pemxdved 

d m  whie enables ~~ to sub)&vely rate thaLr awn dqxee 

of fatigue or stress. Ihe Bmg scale zarges f m  6-20 (m, 1973). 
6 
7 -8 vary 1- 

10 
U fairly light 
12 

16 
17 wayhard 
18 

very, very hard 
20 





rJrtmductians 
( ]verthepast~rat3ngs0f~roe ivedexerMnn(RpE)hanre  

played hxeas ingly  greater 101- in exembe m i o l o g y  s t u b s .  In 

1986 Borg and 6ttosaa stated n.. .an irqgorhnt M in phys io lag id  

assessmentinrecentyearshasbeenthetendencytoco11@ctharpeqle 

acmp1emx-k~ to behavioral and phy6iological mmmmmts of Fhysical 

fmm a ampla interactia~ of cqdtive arrd m&bolic pwess@s (BEng, 

1973). TWmtical ly  Berg mi& that it shaild be p6sible to 

explain the pqmqhysical functim based \$xn difi- ESlysiological' 

ful&hts. 

m 1970 Barg dwised a 15 point scale based upon a amekticn 

bekueen~vedexerth landh€3art rate.  BQzgdesign@dhis15paint 

FfPEscale toheparal~e l totheUnear~hheavtrate  (HR) whi& 

r e a l t s a s ~ ~ i t y r k r e s .  Agivtmpemphmlratbycanbe 

-tiplied by a factor of 10 to the exlezeise HR. Results of 

v a r i ~ l l ~ s t u d i e s h z n r e ~ t h a t ~ d o e s m t p r w i d e s t r o r r g a s n t r a l  

s i g n a l s t o t h a ~ o f e f f a r t , y e t a l i n s a r r e l a ~ b e t w e e n  

7 



(NcUe, Ueb, WndoEf, Bell, QniamUi, & S h ,  1973; 

I h e ~ s e a l e ~ a ~ l s t w e m X i R a n d l  

~ 0 . 8 0 Q . B O ~ u m r a r J i d e r a n g a o f  

& m e ,  l974). Inlar-indivi&nl amparhm can be 

a c l a ] l e ~ E l P E v a l ~ ~ ~ o a r r b e W ~ ~ e c t  

oJNle-• 
have alao dhphyul a strong linear relatiaship 

variables far bath male and femdLe subjects (Skinner 

, BublerI Bergsteinmm, P e, 1973; Stam£od, 

ing fitness levels (Skher et al., 1973). Ihe 1- 

et al., 1973) during intamittent or mntkaKIus e x m z h  

, fbacPI, w, G ODel\nd, 1972). 

a r d ~ o ~ ~ t h a t t h e ~ a n o f  

was bseed two categmie!s of factors. Ihe 

laeal facbns or feelings of Stain in 

war jnints. oentral facbrs ap fe@lfnss 

--system-- 

f-. ~ t u o f ~ m o d a l s e r v e d t o b e a n  

tddch stentad that during short- 

of - emate in tbe skin, muscles, and 

l ~ w a f r ~ ~ f r e m t b e o q m s o f ~ a t i ~ ~  

~ ~ i l I ~ 0 f  pema@hlof exertion (Boqf, 

thatlocdPfactorsaraassumed~ 



amplifiers that potenthte tke local sign& in pmprtian to lwabalic 

SZenana ( C a f d l i  & W e ,  1977; RWrtmm, 1982). Rbarbm (1982) 

& t e n ~ b d t h a t ~ t h s f b t 3 0 ~ 0 f ~ ~ ~  

e o D e r t i e r r a l ~ t i ~ l s a r s s o l e l y l a c a l i n ~ .  OeahralfachmsW'in 

u r e i r p t e n t i a t i ! q r o l ~ ~ ~ y 3 M ) O a e c a r d e , a f t a r e h e  

Mtiatian of epcercise, whidr cxmmgm% to ths tilw period tsquhd 

for d w a s c u l a r  end wntibtary ahpbticn. IWertsm (1982) dlso 

&- that local signals daninate the m a n  of 'effort at al l  

wercise intensities while ventilatory or central cues bemme mom 

pmmmced at higher exercise intensities. 

m t h e a t t e m p t t o e x p l a i n t h e ~ i c a l  M c u i o f  

individuals dur- work perfommm, have studied varia~l~ 

meaarrable physiological fuzxztiats dridr are ca-d as c a b a l  

factors (Rug, 1973; Noble, Metz, Pamblf, & Cafarelli, 1973; =lf, 

1977; Randdlf, 1978; Mihenric, 1981). 'Ihis c b p t e r  mi- literam in 

the following areas: (1) @lysiol* %actoss masted to RPe, 

(2) rtiliability and validity of! pmqhal mqmes, (3) of 

eff- during die ard, (4) individual diff- vadablea 

which m y  infltmoe raw of pzceived d o n .  

P 
-has-theroleof miruteventihtian p ~ )  -or' 

respiratoryrate (RR) a s ~ c u e a w h i d r i n e P u e n c e t h e ~ 0 f  

effcrt (Qrtar & Ilhodsa, 1985). aorralatian cusff ichts wins frma 

0.52 to 0.94 henre datsnnined between ReB and bth VE and R 

(m et dl., 1972; mle, Platz, E$ndolf, & Cafaralli, 1973; -f, 



1980). Ims wbnl stm@h of the vatilatory 

the antabdlia -ity ac=Meved &wing physicdl 

et al. (1972) fand that #e inbwity of the 
' 

a8 themetakrlb rats bxeases. Noble, 

i (Ism) detennlned~e:andRRtobethebast 

W e  wJarrls et al. (1972) stated that VE has afferent nentous Systaa. 

input that can be lKnitord ocmdcus1y. - 
betwen 0.76 Pa 0.97 have been nated between 4 and 

et dl., 1972; Seargeant & mi-, 1973; Senteak et al., 

h A v e ~ t e d e h a t w h i l e ~  imrwmeswith 

, RFe also accmlhg to a prrsitively 

which dJrrsaly -tes VE ard blood ladate 

& Wle, 1974; nibenric, 1981). Saxpant and WNies (1973) 

is ~~IEI -ti- and not the atxo1rRe 4 that plays a 

t h  pem#Am of d u l  during dylrarmic 

(l977) faxi that: a a p ~ i n g  exembe 

irhmitks, fails to accamt for 

ray differ bl3wx individuals. 

I e z m d l l e P a g t a b t h e r t Q i s ~ y  

of uar&in Fhysddlogicdl paramaters wwfi 

linked to relative metabolic ckapand. 



~ e t a r  the developamt or mtgts 15 point RW d e  extensive 

nmeimia was uxbrhlm to test the mlbbility and valmty of 

pmxgbal mzspmes. In 1972, Michael and W~EUX% crrPeroised six m d ~ i  

4 e c t s  far 15 mirutes an a tmxkdll  at a .sm& hkemity considered 

Wardnat03slope. I a t e r s u b j e c t s ~ a s k e d t o ~ a n  

equivalentlenrelofwerakataslqeof 108. Ihemsultsofthisdady 

m m l e d  no significant diffarence between t2m exercise intensities 

usirg the tw diffarent -1s. This dem&mted reliability of RPE 

despite variatim in protocols. S k .  e t  al. (1973) sWiied the 

questian of whether subjects carld ~ V B  small differexxm in wrk 

i n t e r r s i t y i f ~ ~ ~ p m s e n b d i n a r a n d a P o r d e r u n d e r t w o  

tdnbq protocols: contirrwnrs and isolated. 'Ihey fax& no 8ignifi~m-k 

diff- in aIy of the ~ i o l o g i c a l  and pmxgkml variables bahm 

Ure two types of test protocols. Stanford (1976) agm& with -el 

and (1972) wim he determined that RPe tme reliable 

and valid, and b%prae& of esaxdse htemitis. me RPE v d l w  

whi& uem oollected prwed to be xqmbible (r = 0.76) draing htense 

(>go9 U+max) and less s e m ~  exexcise. 

U h e r ,  Jam, am3 Iallgen (1977) raided dkrbts akut the validity of 

theBozyscaleduartothefactthatitisbasedrr#ntheca.zd.ation . 

~ H R a n d ~ v e d d a n .  l h a L r ~ a r w a l l - t d m d  

a t h l d  indicated that I#% is mm highly coxzelated with what they 

o m s i d e r t o b e t h e ~  (workload) ofe!Kerch~~uIRrtRanthastrain 

(heart -1. 



I h * a 2 a U a r t o ~ , ~ ~ b e s e d u p p r r t h e ~  

~ e ~ a s a f e a n 8 ~ H R r e s p a r e e a b r n r e 8 ~ H R m a x i m m D o r a t  I 

RPS l2 Ma (BaRdcatal., 1980). It is that the 
I 
I ~ a t i c m s b e t w e e n ~ ~ ~ a d ~ ~ ~ l a m r a t a U l e v e l ~ o f  $%eanalysis 
i 

t h M t h o s e t h a t ~ f c # t b ~ ~ b e t w e e n R P e a n d ~ ,  

l ~ ~ a m ~ 4 O t o f t h e v a s i r n o e r n r a o c a n r t e d ~ ~ .  I h e r e a f m  

I f 6 r t h e l a r g e ~ m t o f v a r i a a , ~ R B E e n r l H R m y b e d u e t o t h e  

Rmxntly Estar and W f l l i a a r  (1988) ~~ that RPE is a useful I -)* 

I fmue of ref- for th -tiem of high lweh of -ise in I 
m l l ~ o f p r a c t i ~ ~ u s i n J t h s R F F :  

its mCabi1ity at 1- -ise 

~ t e d a t r e n d P a r a r d s Q r e a t e r  

rwrraintenseandwithmo~ 

tb encqtbn of high lenrels of ht@nsity. 

a RB& value of 17, -trial 

an!!4bbntly high (r = 0.92 OP greater). 

be mlely haad upen Fhysiological 

ofcarsarlar-ise-to~ame 

sueh as information pmoassing, 

, 3973; m e ,  #stz, WRdolf, 8 

Blpealments Perf- by Warpan (1973) 

t o a g x r u g R f a r ~ t e l y ~  

m s r p g g e s t e d t h a t ~ ~  



a n e - t h i r d o f t h a t a t a l v e r i a n o e i n ~ m a y b e ~ t e d t , ~ ~  

factors. In 1981, Mxgm stated W *aseardr ami practks w i t h  RPE hae 

e s s e n t i a l l y i S p l o r e d l t h l 3 i n f l ~ o f ~ ~ f s t i ~ ~ a t . t l e r t h a n  

fitness on ReE. Mxgan (1981) ha0 analyzed factcm such as 

~ i s t e n t u s e o f ~ b y ~ e c t s .  .rnrecwaendatheuseof 

~ - = P - w b y w r b j - - v i n g a o a p l - *  

instmAionsoratypeof subjectiveanfidemeabaRtheiraumesain 

carplying. lhis would allcw the ~ g a t o r  to estimate haw effective 

thegubjectsaminIMnipulaUngza~of ~ v e d ~ o n i n  

relation to exe~ise btemity. 

Qci-, lbssinary, -, and Petty (1987) ampiled saverdi 

reasotrs for da&khg the validity of maaslrrra ba8ed an self-- of 

@ysiologicdL arrxlsal. Se!mal factors have been W i e d  which 

cmtrm to the irnralidation of self--. Sulrj@cts may fail to 

alx4lmtely report their w a n  of Prysiolagical axax& dus to the 

belief that miological amaml folladng a gtrrng excitatozy s t h l u s  

didnhesmorequicklythan~herticarorrsal. Aseaondfactor 

h l V e ! 3  the tmlslatim of inbanal states to vezbal-. 

m v i d l l a l ~ v e s ~ ~ ~ ~ l ~  infl-them* 

v s r b d l ~ a n d ~ i n d i ~ w w i a t i o n .  A t h i r d f a c h x i n v o l v e s  

the variability in specific *iolcghl aensaticms that ~ v i d u a l s  . 

elqJlrry to gaw their bodily state. alm agakr irdividllal variability 

~ a n d l ~ t e n s t h e v a l i d i t y ~ f ~ a r r d w i t h i n - s U b j @ c t  

caparisms. A f a l r t h f a c b m 5 ~ t h a t i n d i ~ ~ b i a s e d b y  

past experiences, beliefs, -. Mdit.iaml factom wbi& 

may infl- self- indlude s\Srjeet roles, eRraluatigl 

. --- L. 



= m - b h * - -  

ussthenallrangaofthe 

----m--* 
itnese l d  of subjeats.  EM^' 

i~amsultofthe4varyil&l 

as a basis for indi- 

for direct measurement (e.g., 

(1976) and mjeski (1981) have wrZflaated that 

related as to an individual's salf- 

IndivUds have been faad to either increase or 

t k f r p m x p t i o n  of effort cmr a long-term 

, Gillqie,  Xiatt, P Rose, 1977). w e s  

msqm8e to activity ooatr 

(PBndolf, Buse* & Goldman, 

thatfournrrrthsof- 

of effort at an abeolute 

dertarmined that folldng 

f& to he 1.5 to 2.0 pints 



interrsity failed to d.id!f~~. KIlbcrm (1971) dlso -tsd &vale 

m d t s w h e n h e f ~ a ~ R l i e a t ~ ~ ~ o a d p a m 3 n o  

diffarence in RPE at maxinua em4m s t y .  

Kttbrrn (l971) demmstmted that at the im@&hn of an W i c  

exedsetraintqpqmm, themetd#lic-ofagim 

su\maximdl activity was ~a a i g t a y  -. m addition, 

i t t r w s f a n r d t h a t m n s t a b o l i c d l e m a n d s o l t a ~ i e t a g k ~ r e r i u o e d ~  

~ a s a r a l a t i v e p e r o g R a g e o f m a x i m d l w r k ~ t y .  From- 

m d t s a e o m l d a m c l u d e t h a t t h e p r f ~ o f  asbmhrxlwxkluad 

wwld be &wd as involving less effort. 

Investigations h l v i t q  the effects of trainty upan RPE have 

pmlwd a variety of e t s .  WnQlf et dl. (1975) famd RPE to be 

reduced at a ~ i f i c  HR or Q fdllasing three wee& of lw inbmity, 

1- duratial activity. mttan, mlytn, aml Vogel (l977) faard no 

d f f - i n R P E f o 1 l ~ a s ~ m a t 6 ~ a n a t r e a d m i l l i n  

military conscripts who varied in fitness levels. Follcwhg a six melt 

~ ~ a n 1 1 8 ~ a l i n R P E ~ f ~ f o r a l l w S r j e c t s  

~ ~ ~ i s e .  Ithasbeenprqosedthatdfff-in 

R P E ~ ~ y m a n i f e s t e d d u r ~ ~ a c t i v i t y d u e t o t h e f a c t t h a t  

U c i s s t u d y o i l y e v a l u a t e d d i f f ~ i n R F B a t l a s t o ~ t e  

*it.b. b?k& & al. (1980) a &dfw reductiar in 

EWE at a fixed w o a d ,  follcksing an ll- trainhq pmgmm periommi 

at 75 to 809 of qpmx. 

omba&hg--il l-thatfo~tratring, 

increvrsed~oads~assodatedvithawideselecthofRFSvalues, 

i n ~ r a n g e o f ~ t e t o ~ I I B e ~ ( D o c t c a & S h a r k e y ,  



1971). eartaor and IIfrodes (1985) a ,  that a l m  in 

I ( A g ~ ~ a t w a k 3 o l r r l r ~ o a d f o l l ~ t r a i n i n g , m  

d r s n g e r r c m a m e d w i t h ~ t o r e l a t i m ~ ~ i t y .  

bmm detamhd that hiividuals aitqorizesl 

& m, 1985). and (1981) 

of effaot are similar beWeen subjects at  

raI5ngtoah iS jherabso lu teexexch~ .  

thatseQntarysubjectsnhooenbin€d 

g r a d e d ~ t e s t , t e n d e d t o  

training HR. Ihe influence of fitness 

be Sbthr hwstigated bef- valid amclusiars 

relati- Umt has been established betheen RPE and 

(WS) -thatRPElevelsof 1 2 t o 1 6  

hardnto-a) antheBorg6to20scdleare.  

atd a!% of an i n d i a 8 s  ~ m a x  vdlues. 

auring glz&d exercise tests involving 

of 12 to 13 were &Val& 

tCkRlrCrs greater Miability 



Anissuethathasheenreaently-iscl~~~~lystatedina ' 

current article by Bkn and W i l l i a m  (l988): 

lb be an effective adj- to standard @hysiological and clinical 
Yeqames in prescribing oPercise intensity, raw p m x p t h m  of 
exI=rti~1rmst&lawaaaaateplroduetiarof tarlpetedresporases 

the full nebbolic nvqe (p. 25). 

willimns am3 Estan (1989) also believed that RPe can arly be a  llseful 

means of d e b m h h q  exlercise htemity aroe its validity acmes a wide 

spectrum of hbrsities, w i s e  rdalities, and pqulatiom has been 

intensities, modalities, and pqmht im3  nust be addressed. In 3.981 

individuals can learn to rate exembe Wensity aamately. 

3.981) believe that 49-m RPE scald has a potentM as a  wleadq aid# 

In a 1981 foreeast Mxgan stated: 

... if ~ 1 e h a v e t K u b l e a b j ~ t o a ~  tdnbq 
w o r U o a d ~ t a l y ,  w m a i g h t t a k e ~ t o t h e ~ t o z y f o r a  
1&-of UhMintemdtyis j t m t ~ f 0 p : t h e m a n d  
d e t m n h  haw it feels eoperfmthatwLnk (p. 93). 

Ihe American College of Spclrts BW3ich  (1986) ~LFSLI w i t h  & q D s  

s t a t 5 w n t a n d m a d e t h e f a ~ ~ m R P e :  



... RPBcanbusedinocnjwckhwithhsartrate~ipt icn 
nwUW6. A t t h e a r e e t a t a t r a k r i P r p ~ ~ a ~ ~ o ~ b e  
~ t o ~ a t a ~ i e d ~ z a ~ a n d t o 1 P a l f -  
dtormatthart-ty. chpetbpartioieanthasdwelepgda 
~ l ~ o f t h o h e e r t ~ ~ ,  heartheartteoanbe 
d ~ l ~ ~ y ~ m c e n b e c a p l c y e d a a ~ m e t h o d f ~ '  
-tins *cy b* 36) 

~ t i o n o f ~ ~ i ~ b y I l P g ~ t s i n s a f e a n d  

rdLiableHRresparsesaknrel5Ohpo (808llRmx), RPEabgve12, and 

n m h ~  speeds abcwe 2 .5m/secor  5.6m (Slsutaket al., 1980). lhey 

W r g r g e a t e d t h a t t b d i f f e r ~ ~ e ~ i n ~ ~ r n a y b g Q l e t o ~ t e r ~ R  

variability within subjects at 1&t exercise intensities. --retest 

analysis first and seami self--t@d aceraise tests revealed 

m a t i a n  ooefficient~ of 0.37 to 0.75 for (Knal. & Karrp, 1977). 

The lawest ooefficimts ware fanrl at exedse intensities MQCJ 50% of 

d H R v a l ~ e s ( K i a n l . & S Q U l p ,  1977). TegMsaankm,m-, and 

K$rlm (1977) tested pemption of mscular effort of male club 

cyalistswhn @ x e r c ~  mgularly. 'Ihe reslats &bn&& that wxkloadl 

dekection kkesholds were &ti- to mrsele fatigue a c h  a d d  serve 

as a pessible explanatiecr fm any edstbq hreases in variability in 

RPE at high *ity ~~. Uftin et al. (1986) and Morgan (1981) 

fandm?atrrsrelyIsmm782of  thevaEhm3betxmmRPEand 

*iolagical measures auaamt& for in this rplationship. *in the 

m m o f  a n l ~ e f f s c t m  isnadedrichwculdaaxamt fortha 

f irdl3090f t h e v a r i a n = 9 b e t w e e n R l ~ g a r r d ~ d l ~ m e a w t r e s .  
I 1 

Ebge (l981) ~ t h a t a m i n f i u a o f ~  fedbaoktrielrPbe 

~atadkordertoeatablishthaeffectiwmofRPEasamethadto 

*iw. Despite theEse f- Wnlolf (1983) 

. + bmlh+ Umt al- tset-retest are high for FfPE in 



t 2 m t h c w ~ e w e r c i r ; e h a s n a t ~ ~ ~ .  QIGlMd 

Wilmare (1984) f d  that fe@dbadc &f- 

~ ~ H R a e n a a s y t e ~ e ~ o f  1Obpnfor 

absolute mmr. Estan et al. (1987) famd s- msults in tenm of 

~ o n o f a c c u r a t e ~ ~ i t i e s b a s e d m B f E a r d a l s o ~ t e d  

that accuracy in effort w a r r  can aily occur at  higher lenrels of 

Rm (13 and 17). Ihe a a u a q  of effort p.mWddon is Jessened at  1- 

RPE levels. 

fn 1987 wles and MaClean axdwted an aperhmt analyzing mspme 

awor pxcduction protocols. 'Ihe respme pmtocol all- 'Uae subject 

t o e s t i m a t e p r e - s € i l e c t e d ~ ~ ,  W M l e t h e ~ Q l l ~ l  

all& the subject to pcdux ;in qpmpdat;e p a a r  artput for a 

RPE. 'Ifkey amduded that pmluctim pmbcols a m  safer 

t h a n r e s p e n s e p m t o c o b d u e t o t h e f ~ t h a t t h e y ~ m ~ ~ ~ ~ ~  

w i t h ~ t o ~ i c a l ~ t i e m o f t h e s u b j ~ .  withtheplmwztim 

protscol the hwtigaW selects P1PE values arm3 the subject is all- 

t o ~ j u s t t h e p o w e r ~ u s h y a ~ d c m t m l .   on 
m e t h a d ~ t h e ~ a l t h a g ~ ~ e & c a n a d j ~ t h a p f J w e r s u t p r t  

to match numricdlly anehared verbal eqmssions of effort Wles 8 

MaCl-, 1987). 

DhhmEtn, Pam, smith, -, Md Jas]a;oR (1987) that 

t h e ~ 1 e m m t a t . i o n o f R P E ~ H R ~ ~ ~ t e g i e s d r n r i n g a  
I / g r e d e d ~ i s e t e s t w e f f e e t i v e f n ~ e r m r s i n t r a i n i r q H R  

dur- an initial f ie ld trial w a g .  Rishman et al. (1987) perf- 

three pst graded -iSca test learning trials which -1ved HZ 

I 



M t i i i e d o f a n y ~ t i a n a n :  

~ ~ a n ~ 8 e s s i a n .  Itwasfound 

o f t h r e e l e a r n C n J ~ , ~ i n  

-. W i l l *  aid Eetar (1989) ' 

perqdACm of &fort is dthar 

c e S t o f t h e ~ a n d ~ ~ ~ f @ e l i t a g s ~ f  

, OPC"inJud?"'thesensethatpracti08 

for t b  accurate procbd.0~1 of -ise 

of the study pzqused that perception of effort 

belief that practice and feedback axe 

of exemdse W i t y .  A high positive 

betmen RPE and Fhysiolagicdl measures 

o b ~ y e t ~ y ~ t h a n 7 0 % o f  

in this relatiamhip. The remhhg 30% 

a lemming effect. 

a s tudywhi&debmhd~ef f& 

l d n f ~ p r o g r a m c m t h e  

law, moderate, andhighwalkingor 

r e s u l t s t k b m h d a ~ o f  

for tha replicathm of an a e z c h  HR 

ise intensity. Ihs 33zsultspresented 

--P-v=,they 

the ability to peroeptudlly replicate 



situaticm the subj- - as)aed to tqalhte a 608 emraise intensity 

while jaggingcmtheind#rrtradc. Ihareeultsf~%3thatthsWj& 

~ O n n l y ~ a t a n ~ ~ d d c h ~ ~ M d H R V d l u ~ s ,  

characteristi~0ftbe80ttrearhillspeed. IheresultSfromthLPstudy 

f a r n d t h a t t h e ~ ' p r a g m m i n ~ ~ ~ ~ w i t h t h e ~ R P E  

s c a l e ~ ~ ~ a f y e r o e Q h d l l ~ ~ ~ ~  

inbnsity. lhese mts only holcl t3Ne at  mihats to high intensities 

in a odmlled setting. 

'Lhe results of the afomumtiQIBd SMies suggest that with 

~ l i c a t i m  of pzactio~ end rehfmxmmt tedYLiques tha use of P(PE as a 

methadof cffltrollizyenezcise intensities canbaextm3edtoawider 

mqeofexeraisaintensities. FUtbrHbiearrhinthisazvais 

~ b e f ~ K F e ~ n b e d e t e s s P L n e d a n a c c u t a t e m e t h o d o f  contrdllhg 
I 

exezcisa intensity acmes a M1-iety of hfmsities, exercise agttings, 

/ and mAlities. 

~n field s i t u a m  maexam social pydxilogical factors infl- 

an individ.ua18s m m .  'Ibis may m m l t  in the S o n  of 

perwpticm of effort in re la th  to Plysiological status. 

-, during eoceds8, w b n  *iOlogical cuss a m  

aphasized, Wviduals may mt alter their RPE (Ibajeski, 1981). 



t l r a t p @ K m b r a n d m e n t a l ~ ~  

M1WKledbyths t imeo i~ (Fac ia (C  

, -, -, & WIQ, 1978). W b  

~ t h a t e & f o r t p e r o e P t i a r ~ w i t h a g e  

in, vwm, & ValaaraW, 1977; Bar-Or, 1977; Borg 

sex ( M i l a  et el., 1977; Edejeski, 1981). The 

to be higher for a given relatie exexcise 

aga (Arstila et al., 1977). In aartrast, 

) fuml no significant diff- in ReE 

of mardmdl mmbic pcrwer. 

30 Ipiruta9, m w z t s  affected by the anticipated 

run. Near t b  e t i m  of elfmrch, ubn 

, the&isofextanralcuesin 

. ~ o m p  (1973) stated that maing a bcut 

to amsider not lwcewarily what an 

the inai* t h i n b  (feals) he/she is 

draing-te-.= 

, h-f, L M-i, 1973: Rvdol.f, 

, 1979). exist 



~ s e r v e t o e x p l a i n t h i s ~ i n ~ a r o f  effort. Czuafelli 

a n d w l e  (1977) e t b ~ h t h a t a e R t r a l  f a c b ~ ~ d a S  

vmtilatim amthm to imxma as a M m  of ewnzisa duratim. 

Hcrwsvea:locdlfactoasarchasfa~mayalsoinfluenceRPEandreducs 

the validity of a central fac&m w. 
In 1981, Jacksa~, MstmM, IaCmh# Patton, and W & e q  stetermined 

that physiological and ~ o g i c d l  uxrdates of aax!ise perf- 

are differat in  a f ield setting. D i s l m w ~  et dl. (1987) Clebmkd that 

-tely 18% of perfomma? Mllanoe i n  the 12-minute run m y  be 

zlaxmbd for by m t i v ~ t i c m .  Earlier Icinslm, Weiser, and Stanper 

(1973) identified three subjective gmp* associated w i t h  p r ~ l o r g e l  

strerawrug 1) fatigue; 2) task awmian; and 3) hvat icm.  

~ m m  this resxmh lamblf, Emse, am3 ~ o l d n m  (1975) created a 

hknmhicdl msel for perceivedl emrtim irnrolving fatr levels of 
' 1  

4 e c t i ~ e  reprthq: A) discrete synptolls - @piological stress which 'I. 

&hkS to the; B) m t S  1- - a& M ~ S  l d  

d o n ,  g c m d  exez th ,  and can5kwryrv exatdm which 

oacrtrikrtes to the; C) ordinate leva- w h i d l  exen@lifies ElrylEical 

d m ,  snotivatlcn, and task aversicm dJch cxmtr- to the; Dl 

i 
R a w  of penadd hae 

HR in an effort to maam 



~ t h g R R 3 a s a v a l i d a d l r e l i a b l e ~ c f m D n i ~ ~ i s e  

inmmityhasbempmpid. X n o r d e r t s t e r t ~ ~ ~  

(Wmal& WrhWt, m; magim, 1973; wagan, 1981: Noble, Matz, 

Rudalf, & e i ,  l.973; QrirPlar dl., 1973: m e t  al.8 1980; 

Md, 1976; and et dl., 1977) h8W d p e d  f n d i v M 8  

e h i l i ~ t o ~ ~ ~ i n t s r r e i ~ ~ ~ R P E  

v a l a ] 8 8 . l h e s e s t u d i e s b m i e ~ n e r ~ a r e a s r s % ! r e s e a r r h t h a C ~  

to be further e!xplared prior to the validaticm of the RFe scale as a 

mam of &tar- exerdse iRtmsity. sudl factom include validity 

of self-reports, individual w i o 1 - g i c a l  and m o l c g i d  variation, 

tratring effec-ts, lew4.s of fibmss, w, sex, and duzatiar of axlerrcise. 

mtethe f a C t t h a t ~ ~ b o t h ~ y 3 i 0 l e g i c a l  and 

plsychdogical panmbm, hestigatore lnve faava it diff icult  eo 
aartro1- variables. Thus, this chapter has brielfly - 
malts of various RBg sblks. Hcrwmrar, m amclusive results can 

atabthatRPgcanmcannckbeusedeuaa-torof m i s e  

inteami*. 



slwsa 
-two fadle am3 fcur male --, Rrysical- 

studmts at the University of Wisconsin-Id cross8 participated in this 

study. The subjects ranged in age frorm 20-36 years and had little or no 

previcusexperieme~theBorgRPEscale. l'hesubjectswarpr 

Montedof thetestfngpmc&mesanbthe&tatobedlested. Eadh 

subject sigtwd an Manm3 aotrsent prior to testing (sea A p p x 3 h  A). - 
JQ#= 

~ h e ~ - p i t ? x ~ ~ ~ ~ y s t g m  (mintcn) wasrrsedtomyze 

expm air and deenrIne r and reg~bw 

e w c h a n g e z a t i o ~ e a i n g t h e ~ ~ .  Ihe*PlexlWas 

calhatedfiftegnnhtespriortothetestingof eaehsubject, which 

i i n d l u d e d ~ t u r e ~ ~ a l t j r r s t m w t s i p l ~ d d i t h t o ~ t C c n  

andgassettbqs.  ~~~~~~~~~~wedm 
anaHeal-sealetothenearestpanrd. ZkfbrmIlecllng 

&sxiptive data an eaah subject thek name, age, height, and !eight 

v a l u e ~ ~ e n t e r e d i n L o t h e ~ m e ~ i ~ o p r f u h O e r e f ~ .  



'Ihe ~&jectwse f i t t e d w i t h a U N I ~ C I c ~ ~ W h i d ' L m D n i ~  

mthrarghouttheteatdngd~~. ~ ~ t a r ~ ~ ~ t h a l e f t  

a i d a o f t h e d m s t ~ t h t b e ~ e l ~ r w o s d l l n g ~ s l l b j ~ ~ s I P I .  

a y ~ m v a t x t r p s o d u o e d ~ a c t u a l ~ ~ ~ d l ~ ~ ) t o d l l a ~ f a r e a c i y  

xxiadlqotmm-teeting. ~ ~ ~ v d L u 8 9 w e r e ~  

&OF to testing follcwhg a five mhub mst period while the subject 

Prior to the actual lqpax test the subject was g i m  explicit 

I inskudm regarding the RPE scale. subject reed the follwhq 

heart value WJS recorded and 

al the.vpzmax testing 

to &law the subject 

A five min!3te 



wanrapat o Z g r a d e a n d a ~ o f 3 . O ~ t ~ a s o o n d u c t e d .  -the 

w a m - u p ~ ~ ~ ~ ~ t o 4 . 0 - 5 . 0 ~ ( ~  

upon age, sax, g 4 x y s h l  Qnditimhq lmml) for thres Birartes to 

a l l w t h a m t o s t s h i l i z e .  l b e g D a l o f t h e l a r ~ t y M t i a l t e s t '  

was to allw earPl *ect to attakr a HEk valw between 115425 k p .  

~ l c r e t h i s I I R ~ ~ a m f s v e d t h € ? I ~ ~ i e y ~ a c D l s t a n t f o r  

anadditiaxiltwoPirutesandanIIPgM].~8wasobtained~tRelast 

thirtysemdsofthatstage.  'mlwinterrsitytestwimdes~to 

%alibrate" the *ectes pemzq tw  resparrse w i t h  his/her HR. Ihe l w  

~ i t y ~ r a n g e o f 1 1 5 - m b p a ~ s e l ~ t o a b t a i n t h a ~ e c t e s  

RFEvalueatalawsPerdsehtemity. I h e ~ e c t p e H o m d a b r i e t  

P l e s u b j e c t w a s t h e n a m e c t e d t o t h e B P l e x l ~ ~ o f  a 

,mumpi-erndhe#rk..rrr. ' ~ b a * ~ l ~ l u a S s t a r t e d ~ t h e ~ e c t  

began tha second - -iar'for the modmats htemity test. Ihe 

s u b j e c t p e r f ~ a b s i e f ~ ~ e 8 ~ h a t O t g r a d e a n d a s p e d o f  3.0 

lgh. F d l l w i r q t h e ~ t h a ~ a r r # l - - b 5 . 0 -  

6.0 * (- upan age, Q;sx, E s r y S i a  -u -1 for 

threeminRestoallwtbefiRto~ilize. T k g o d l o f t h a m  

~ i t y t e s t ~ t b a L l c u e r a c h ~ e e t t o a t t a i n a H R v d l ~ ~ b e t w e a n  . 

145-155lqm. C m c e t h e l R r a n g e u a s ~ t h e w x k i n b r t s i t y ~  

aclrstantfoaanadditicmllamnkutesMd~RPgvaluemsrearrdsd 

~ t h e l a s t t h k t y ~ o f t h s a t a g e .  melpoderate-ty 

t s s t f i ~ ~ ~ ~ i g n e d t o ~ t h e s l j r j e c t ' ~ ~ ~ v i t h  

hkr/herm. 2he-hbdtymrangaof 145-155-pselected 



~ ~ e h e w d 3 j e c t a s ~ M 3 . ~ a t : a ~ b ~  intensity. 
1 ma a&hmm& sf a W$uax value waa bw3iately 
i ' f,,ll-m-te*wm. I h e ~ o g t h e ~ ~  

/ immasad t. tqlpmchmy 6.0 qh for females nd 7.0 qh for ml.. . 

~ 2 % ~ h l l p a d e o o a P r e d ~ ~ ~ ~ a m t u d m d l v d l ~  

was &Wnd. lhmughart the test the Q-Plex,l remrded VE (l-d~l-~), 

I ndmteandRPEvalueswweobsanredenrarytwo~. 

1 Ihe follcubq bm teats were andcmized with half of the subjects 

~cming#etrackPeplicaticalt€stffrst. 'Ihissquemet~agthen 

for bha sukyjectOa seand tenrt. - 
'Ihe treadmill replicatim test was OaQlatgZ no - than sevsn 

daysabtertheinitialtestforbalf of thethirteensubjectsandno 

mxe#ansevendaysafterthetrackte&forthsreiuaining~ 

subjects. ' I h i s t e s t a l l & ; a d s u b j ~ t o r e q u l a t e t h a L r a w n ~ i s e  

in tmi ty t .o~e%dlof thecd l i tna t i cnpo in t sorRPe~ i t ia s .  

I h e w J r j e c t ~ t h e ~ , w a s f i t t e d w i t h a h e a r t r a t e  

his/hep: HR WUB fell within 5 of the resting HR Val- d?tained 

dmbythainitialtest. Presubjactagainreadthefollowbqsetof 

C m, 1976): 

Y c u a m n w g o i r g t o t a t c e p a r t i n a ~ t e s t .  Yar 
w i l l b ~ a r d n n n f n g a n l 3 m ~ ~ e w a  
are mmmrhg yora heart rate. Wa hanre presalected 
t w o R P E l ~ w h i c h I m w i s h f ~ y a r t 0 ~  
b y ~ ~ f m a r u a l ~ l ~ f t h e l ~ s p e e d .  



I h e b p e e d o f t f i e ~ w i l l b e ~ l l e d b y t h e  
~ ~ ] y o u ~ n o t i f y - ~ - ~  
i n = l o e a s e a a d e c r e a s e t h e ~ ~ t o m ~ t h e  
presxd~mvdlue* m R E E l a v e f s w i l l b e ~  
inarandcla izedaxhrardymwi l lbea l lerJed~  
* ~ ~ t h m t r e a r h n i l l ~ t o ~ l e v e l ~ f  
effart ycm b d h m  matdres ths RPE l m .  
~ u l w i l l r e a a i n a t y a r r s a l ~ ~ i t y f ~ ~ * .  
Iheascy~yarmakeinteraPsoftreadbaillspegd 
should be -vu of the 1- of pemeived . e x e r t i c n w e h z r v e s e l ~ .  smmber, plxcdved-aa 
is the Mal Qnaslt of d c n . . . ( p .  395). 

A f t e r ~ t h e ~ ~ t h e s u b j e c t : w a s r a n d c a d i y g i v e n o n e  

of tw RPE values praviously eqeri€nced am3 asked to replicate the 

exercise intensity by a hmstigator to adjust the txezddll 

speed. Once the wect felt he/- had reached the desired intensity, 

thsaeadbnillqeedraaainedcarstantforatleasttwomtuteStoallw 

ule HR to stabilize. Fdllmbq the first RPE replicaticn ths subject 

was581~teduntilhis/herHRwelessthan100~. Iheseoond 

p r a v i a u s l y ~ e m u a s t h e n r e p l i c a t e d s i m i ~ t o t h s f f r s t w i t h  

t h s s u b j e c t d ~ t h e t r e a d m i l l s i # e d b y I n e a n s o f ~ c a t i a n  

with the investigator. 

1 -  

i ~ h s ~ ~ i c a t i c n t e a r t ~ s ~ e t e d ~ ~ t h a n ~ d a y ~  

aftsrtheinirialtost8888hfcrhalf of thethhteensubjectsandm 

m r x r e t h a n s e n r e n d a y s f a u ~ ~ ~ t e s t f o r t h e r e m a i n i r r g  

thirteensubjects. 'Ihesubjectentemdthennraringtrackarerainthe , 

fieldhaPseanlmsfittedvithamd~. EIestingHRvalueswere 

~ t o r e d u n t i l t h e y ~ w i t h i n 5 ~ o i l t h a s e ~ ~ t h e  

prmhs tests. IAe g e c t  again d w d  the folldng 

(Mmgm & B c q ,  1976) : 



ZlE totakrytwkinawarktret, Yau 
W ~ c r r ~ t r s e k W ~ w e a r r r  

lilemhgyrprpr)y(LpCxat.. t a k Y n n ~ ~ t w a  
E I B I E l r v r l . ~ l m w i e h * y r x l t a ~ b y ~  
o f a e y l l r = l m J = - O I . d ? l .  -2 
l ~ w i l l b ~ t 6 y a u i n a r a n h m i a d  a w i l l b ~ ~ m k x r t s r , t o r d j u a t y l c r u r  

a r ~ r p r w d t o t h . i a w ~ r e f r o r t : y a r  
b e l i r u * m a t d Y r r t h a ~ ~ ~ v a l ~ ~ .  Y a l w i l l ,  
r r a a a i n a t y r n r r ~ ~ i t y f o r t P r o m i r r u t Q a .  . ~ a d j ~ y w . a k , l n t e m m o f ~ o r r u n n + r J  
~ ~ h a k t m t n r v r b y t h . l s r v e l o f p m % m i v a d  
d m  wr, hsnn wl.atd. mmdsr, pm%mived 
@a k thr betal of &a. . (p. 395). 

Mlerreadingthe~~iarrsthewrbjectwasrandconlygivenone 

of two RPE Val- p ~ ~ ~ i m y  e o p r i e  and ad& to replicate the 

- ~ i t y b Y s d j u s t h n g - i r ~ n u u J n g s p o c l d .  -- 
@.at: felt Wehe had madad tha ~~ intensity the HR watch 

dtorafaeaaUvaW. ~BIJIjactwaoaEkadtowintahths 

~ ~ e p e r r f i c l c & o ~ t O a l l ~ t h e H R t O a t s b i l i ~ e .  

mowilq t2m first RPg rapliaatim thr subject warr sated to allw t h  

H R t o ~ t o a t l ~ l O O b p m .  l?mmiplicationof thesaoand 

pprviumly wperirnad f(Pe Val- OICLP thPa aarpleted as previarely 

dirorikd. - 
A i t . p c u w l t a t i c n o f t V t i n p t h a i m a n s a n d e t a n d a r d ~ i a ~ o f  

t h 8 a i b j . o t e ~ ~ i c % l ~ a n d ~ a u c e r o k 9 e & e a ~  

aslarlatd. In additian, th mmm and &atdm9 dewiatims of the 

n J d . c t . ' H R e n d ~ v a l ~ ~ * . # t r ~ i t y a R d m o d . ~ ~ .  

Ih.HRMaureforet&hkmdty(UYlIBDd.~.~1amlyz4duofrrgatorPway 

erdlyrisotvaEianorwlthrrpeatd-to-if-~ 

whmt (pc.05) dfiirrrrnor in tlu mnaj-8 abilities to roplicat. 





al.laaa3~zl.n ' 

%puposeof th i s~wastow61uat@rths~ofRPEasaframe 

of Wemnca for the pmtuckion of a rarge of walking and nnuling 

intensities by yanq mw ami wxs?n. Mans & stamhnl deviation5 were 

eaaplted f o r ~ i c a l c h a a c t e r i s t c s a m i m a x i m d l  exemhedata for& 

~ e c t a s ~ ~ ~ ~ a n d ~ v d l u e s f a r & ~ i ~ a n d m o d e .  Data 

~ f r a u t h e s t u d y ~ a n a l y z e d u s ~ a 2 ~ 3 f ~ i a l ~ i g n  

w a l y s i s ~ f ~ w i t h ~ ~ ~ .  ' I h e f i r % t f a c t a r ~ *  

m a t R P E l ~ o f P ~ k ~ a n l ~ t e i n t % r r s i t i e s .  IheSecaxlfactor 

~ v e d ~ H R a t ~ t e s t h g n u r l w :  MtPdltreamnilltest, 

treadhnill replication and tradt rep2icati.Cn. 



plwicda -xwcg 

malls and stamlad deviatiens f e  Fhyaical  isti tics of the 

. a l b - i e c t S ~ ~ h T a b l e l .  ~ ~ ~ f e m a l e s w l a ; r a ~ t o g e t h s r  

in tenas of &pi& &aracbrbtics. Subjer=ts8 heights ranged frap 63- 

76 in&s with a mean of 66.5 3m3ms. Tb2ir weight ranged E m u  109-220 

lbs w i t h  a man might of 147.6 Us. &&iq H R v a l u e s  displayed a 

gmatvar~withaautnirmmvalueof 4 6 b p a a n d a ~ v a l u e o f  99 

kgn. !Ibese Mu@s displayed a wide range &@ to variazs factors sucPI as 

WE2 individuals' d i e  fitness l d ,  snteeindi- test 

agpxekmien, and * P n d i M  S I R  xatqes. 

Means and s t a d m i  CWiati~ls for maximal exembe data of the 

s u l e j e c t s a r e ~ h ~ l e 2 .  A l l s u b j e c b p r f d t h s ~ m x t e s t  

d fulfilled the regired Qmax c x i m  which indamled a plateau or 

level- off of (< 150 P*&-~) w i t h  increasing unrkload and im 

mspiratmy e x c f m  ratio Val= great8r thaur unity (>1.0). 



~ ~ p a l ~ Z J 1 3 T . = - - T M ~ f o ~ ~ ~ P U P ~  

3=mrcm 
--Terqdepxad'~1~q3~ 

x F a R ~ ~ - w ~ ~ ~ ~ 1 R r C - ~ m -  

~ - - F r t . r s = t a ~ m = w T - ~  -=R-=-* 

~ 6 r r F ~ ; l o ~ u ~ w q a ? s m ~ ~ ~ ~ e n 7 3 ~ ~ ~ ~  

= % p a ~ p 3 ~ @ h 3 d l 1 ~ ~ 3 ~ , ~ F c u l s a r ~ - - u g  '2'8t 

~ o Z ~ ~ I ~ ~ ~ B W ~ I W ~ T ~ ~ ~ W ~ ~ ~ ~  

'mdq 2'06I Z O ~  ~ i ~ ~ O W ~ 9 0 z  w 8 ~ Z : v  pedrnu 

mlW W WJWW 'T..~.T..fjD[*~ O'PO x..V*T-liP(*~ 8'EE - m'Ipn 

mb 30 * ekrex ( ~ ~ 6 1  'rwF7PF30W 7spatI sAlDos xan& 
ao-u~-=rltiFyoSrTo3arRuFWw=g=rafqrrs~~\1 

6'TT O'OL (ass) mH 
8'92 9'LOt (m) a4 
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lbble 2  

and Standard Dwhthm of mdml IBamxh Data 

RPE 18.2 0.9 

d h q  at a HR range of 1 4 5 4 5  b p ,  xmderate h t m s i t y  

exambe. 'Ihicsxesult@dinenaw??ageRPEsf 1 0 . O f a r t h e l c i w ~ i t y  

and Z.7 for the nuderate intensity e#erciE;e sessh. the 

Mtial test an see of 18 cmxqmhd to a mean HR of 121.2 bpn and an 

RPE of 12.7 awmqm&l to a lneran IIR of 151.7 &m. Ihe RPE valw of 10 

was OSciQindUy designed by Borg (1973) to ommspnd to a ElR of  100 Lgm. 

I h e s u b j e c t s i n t h i s s t u d y ~ t e d t h i s ~ ~ i t y i n  

mth to the HR by 21.2 LpP. -y t b  RPE valw O f  12.7 was 

d e e i g n e d t o w t o a H R o f  l27kgm. l i m w € x , t h e w r b j e d s t H R  

~ ~ ~ ~ ~ 3 . 5 1 . 7 t p m ,  a n d m t h e y - t e d l e m h  

i n t a s i t y i n r e l a ~ e n b H R b y 2 4 . 7 ~ .  I t i s ~ u m t h a t '  

mdemsthm tkir Fhysiolqkcal slate -y, a 

a n d i t i c n t b a t ~ i s o e d l i n t h e i r ~ r n .  



= ~ b > l a w ( p c . 0 5 )  . 
2 > treacbaill & idtial (pC.05) 

P 
A 2 ~ 3 f ~ d e 8 i g n A K I V A w i t h ~ b ~ 3 ~ w a s ~ o n n e d  

t o ~ y z e t h e e f i ~ o f m d e a n d ~ i t y .  A f b r t h e ~ c l l o f  

Sdmffets post lux statistical analysis it was Was tht tha main 

effects of mode displayad a s&nificant (pc.05) diffaenix in HR values 

the a i ~ a t h ~  test (140.7 b p )  aRd ths track 

replie!itiar test (151.5 &an), PIut not (pe.05) between the initial test 

(136.5 kp) and tha b& (140.7 m). 
P 

!h effect of the lw  and mrlemte l ewb  off exache intelmity 

-t;ed a significant (F.05) diffemxs between ths HIR values 

~ t o ~ ~ ~ l ~ ~ e s s r o f m o d e .  Ihe 

crrarallmvalws t o r t h e l w l ~ o f  ~ i t y ~  U9.9hpnard 

1 5 5 . 9 ~ ~ t h e ~ ~ ~ m ~ t e ~ a c ~ i e y .  

~ ~ t Q ~ ~ i g n o f t h s ~ o d J d r ~ ~ ~ t e d d i f f ~  

~~ that reflected HR values bWem 115-l25 bpn and 145-155 kgm 

far law and lmcwate intadtiest zwpackiudly. 

, < 



Estar et dl. (1987) and et dL. (-0) i '  that the 

~ o f ~ b e f f o r t ~ t m r r ~ i s ~ y  

al. (1980). Wis and ~amtm (1981) detmmhd that the achiemmt 

levals of W E  (13 & 19), hit less aaam3b at fts lamst leval. It is 

~ t h a t t h e ~ t s o f ~ ~ ~ B t B d ~ t t h e w r b j e c t s  

aaarately replicated both lcw am3 e t a  exercise intensities in the 

omtrolled or trrestchaill setting. - 
Alamgh the wrbjads slightly cmmsthaw the htfm3ity of tha 

las by 5.6 kpn and the makzdz~ intensity a m n z h  by 2.9 bpu 

k b  WUBS 10.0 and 12.7, -vely h tha 

oonkmllod or l a b o ~ ~ t o q  setting, diff- nat significant 

(pc.05). These results indicate that w h a  the surme mde (i.e., 

IzwhUl) is used in a cc~ltrolladl @nvhmmt the suk&cts ean 

iwaKateby replicate their m. - 
A signific23nC (pc.05) cliffereme WA!~ f& wkm ceepar;ing the HR 

values bet we^^ Ule initial test (136.5 b p )  and the g;raek mplication 

test (151.5 m). lhis indiatedthatm -IXXI-' 

amamt of @ysiological effort massaq mhtive tn their pemqkirn of 

effort. sinply ~ t e c i ,  tMdr mio1asfQ1 l=pmses or l=@mmbs 

w e r e n i g h e r t h a n w h a t ~ f e l t ~ w e r r e .  



myles et ale (1990) h~ which subjects were asked to replicate 60% 

&Iteasily while jogging an an fndoor track. Baylest et el. subjecb had 

ane of I s 3  possme tmi-t m s s h .  me first gmxp 

sessian practice perkla at ths 60% *ity 

~ i C m w h ~ e h e u s e 0 f  pfmq%ul 

HR Val- -tive of 80% inten~iw dhen asl<ed 

irrtensiw in a fisld settbg (myles et al., 1990). '1Cn 

t h e ~ e d s ~ ~ t h e ~ b i r r t e T l s f ~  

. by1m et ail. (-0) also detmmkd 

prograsn in m j ~ u n  w i t h  

fa;pla o i ly  at nloaezate b high 

(myle~, et a Z a  1990) . 
Dwmnetta.* itwfQUIlClthat 

zw&sd errors in 
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~ t i ~ 1 o r ~ t i a r i n t r a i n i n g H R a l l ~ t h e S u b j e o t e t o  

~ t h e ~ ~ ~ i ~ a n d i n t r n n ~ t h e  

axmct exwch htemity. (1981) mammxld a minimms of thrrre 

feeQlaekmalshecul@l~inarclea~eartabilishgi[fectiverrseofBPe 

a s , a ~ t o ~ l ~ ~ i t y .  Hiedadysuggegtedthat 

m a r r r t e s t s b e a m p l e t s d i n a ~ d a r t o i n e r e a s e s u b j e c t ~ ~ ~ t h s  

variamleroereiseinterrsit ieeinthefield~.  Jaeksaretal. 

(19sij faad tha~ p ~ ~ ~ i o l o g i c e l  and miogia m t e s  or - 
perfomname m diffemnt in a field sdking. 'Ibis finiing may help to 

explain the irmaaracy prPduoed in the replicatim 0% elmdse 

intensities in an ~ l 1 e d / ~  - a omtmll~laboratory 

fPatting. 

Estgl W j U l h ~  (l988) thaf IiR is to flab 

a n a n i n t r a - a n d i n t a a h j e c t b a s i s a s a r e s a l t o f e m r ~ a n d  

m o t h a l a - .  r I h e e n v ~ c h a n g [ e i n t h e l ~ s e t t i n g  

oculd play a role in the significant difference betwen HR values in the 

cmXQ&a,& Ywsb= +hg -11.ed sottkrg. 

Ihe significant diffemmm batween the m d u e s  h the l b W  

mmt'pacx~~r;ne~gp;rJy~mmns~Prtran 
a t a b 1 i s h i n g ~ ~ f e e ~ u s ; t n S t h e R P P ; s c d L e .  IhaRPE 

s c e l e h ~ n o t ~ v d b i d a t e d a s a a c f ! u r a t e m e t h o d t o m D n i t o r ~  

5ntemit.y and, -am, nust not be the sole mans of armibrhg 

e#ercise intensity. 

OthePfactomthatsheuldbediscuwdin 

W i c  f m .  I11 1993 



t h i r d ~ f t h o ~ ~ f ~ ~ ' p s y r h c m e M c i a c t a a r p ,  Uterin1981 

n P r r g m r p o i n t e d a l t t b a t g c m w r r a l ~ i n r l ~ R P E a n d ~  

ba-drenmyeingths-a-. Beremmnended 

t b a t ~ e c b r a p e a t h a t Q Q l f ~ t h e y f e e l i n a o a r r a t e l y u e k r g ~ ' 8  

RPB.edle. 3 h t k ~ s t u i y ~ ~ ~ f p d i g t s d t h E L t t h r r y d L c l  

n e t i b a l ~ i d e a r t w i t h t h e f r R P E e e l e c t i m a n d ~ n a t a s a l e c t i o n  

Ltrrteaa of e y  d y e i n g  their ~ i o l q h l  status. 

jrncrular psyctwrmeMc fwtm ici autivatim. Dishaaan et al. (1987) 

dfikmhd%h8t-tal.y18%of p e r f o n m n c e ~ i n t h e  3.2- 

snimte nm may be a#xrrp.;lted for by motivatim. Jackson et al. (1981) 

also noted that -logid m a t e s  of e x a c h  cwwh as d v a t i r n  

~ l c e  cliff& im a field setting. !Ibe m o t i v a t h d  factar m y  have been 

~ i n t h e ~ l l e d o r t r e c k s e t t h q d u e t o t h e a ~ o f ~  

e E l t t i n g , 8 n d ~ c m , a o c a P l t e d f o r t h e ~ ~ ~ 1 o f R P E i n t h i s  - -0 

An WvidUa's lava 0% fitness has also be@n s b m  to infl- 

thairRPEresponse~. -and- (1981) -thatWX- 

~ i n d i v ~ s w i l l ~ ~ a l ~ K ~ f a r a ~ v e n ~ ~ t h a n t h e  

mtrahed. l h i s w a t l d b e ~ s s i n c e t h e i r H R ~ t o a g i V &  

wa&load w#ild also be lcmr. As indicated p k w h s l y ,  ees an average 

t h e s u b j e c t s i n t h e p r e s e n t s t s r d y m d ~ y b e m ~ a b e n r e  

in fitness, kR nat wall-. 

IP ina lBy ,~ : ' r swreofe !x%rchdurat immstbe~ .  Itwak 

~ t h e r t n r m r e r m r e ~ e c t s ~ ~ t a ~ d u P a t i ~ 1 0 f t h e ~  

~ t e s t s ~ p o i n t e d a u t t h a t ~ w a i l d h a m h e e n ~ a b l e t s  

e e l e c t r a n ~ t e ~ v a l ~ i f ~ ~ s o m e ~ ~ ~ ~ f  Oheclurd~on 

of t h  -liar. Weaki EItrd Ribid (1980) &bdnd i2& 

~ m d e r a t e ~ i s e w i t h a d u r a ~ o f  20tx~30mkaffes, RPEM 



feelings and to not hat they W d  feel m h b s  later. 

Mrmarars factors inflmtx!e the subjects1 abilities to replicate the 

subjects wxe mm tiaxate at replicating previously afp=imxd ReE 

values in a ambm11ed or laboratory setting versus an unoantrolled or 

tracksettting. X n o r d e r t o w r k ~ V a a i d a t i c n o f  theRBEscaleas 

faas an this discrepancy. It may be possible to mXxs replication 

had little or no previcus experierm w i t h  the RPE scale, M o m ,  they 

had diffiailty replicating RPE levas. It tms E E S t  difficult to 

applicability tQ field sftuatims. 



of htmsities, exlarcFse rapdalities, and pqulatiapls has been 

-ted (Williams sl m, 1989). NUWXUS hEnre andly~ed 

thevalidityofRm, k r t n s s l e h a v l e o l ~ t h a t e f f ~ ~ o n c a n b e  

auambly replicated on the basis of lXqts EtPE Scape. 

irame of refaxma fartt?scWemfmtfci?~ ofa 2- of walking and 

nnnringintmsities. Pla&tsofthisetudywambasedonamof 

E(pE intensiu- (law - 10.0; lma2rate - 12.7) were established an the 

basis of two HR ranges (115-125 tpm; 145-155 km). Vpon abtaining the 

eshblkhed HR ranges, the subjects capleted a Qmx test. Ihe final 

two -h tests bWOlV& m l i ~ t i ~ n  of h (10.0 & =;7)  

valws in a controlled or tresPdmill setting and a unamtmlled OP tzack 



By design the law RPE W t e d  in a significantly (pC.05) 1- HR 

Ymmpamtheuathe-RPE. w 8 i n d L c a t e d e b a t t i m ~ e d s m  

abletoditferemthbbetwmthetuo~~taeSwI-maskedto 

m p l h t e  +%Em. 

I h a m 3 s U l t s ~ t e d t t l a t t h e t r a d r ~ t e s t ~  

s - i e y  (yx.05) hi* rmR Val- than tb r@plfcati~1 

tzst. In additicn,  he tredr replica* tsst: aim dirsilavarl 

a & j d f i a Y  (pc.05) M1 Val- than the test. lhere 

m m significant (pc.05) dif- in HR between the 

initialanatmadmilltests. lheseredltsdelmmkatethatthe 

subjects as a whole mbmsbated acadse i n b d t y  in relation to 

~ ~ H R v a l u e s w h e n ~ i s i n J h a n ~ l l e a / ~ ~ .  

No significant htmacticn was faad - - specific ercercige 

intadties and the ability to produce w:?se in tadt ies  in Variaas 

ewarciee settbqs: 1) track and treaddU test; and 2) tack and 

s h m x h l  test. 

C m t A e b a S i s o f t h s s e ~ t s i t i s n o t ~ c p t o v a l i d a t e t h e  

u s e o f R € E a s a f r a m e o f r e f e m m e f o r t f p ~ c n o f  a v o f  

ardlWng running Mmsitaes. Ihs subjects failed to accurately 

~ i c a t e b a t h ~ v a l ~ i n t h e ~ € ! d o r t a c k s @ l t t i n g ,  

~t inginthefa i l~tosat i s fythevalmtiancr i~stated~ 

W i l l *  and B ~ I  (1989). Ihe e t S  of this can be -lid to 

marryexezcisesettings. D i m c b x s a r r ; t l e a d e r e : o f ~ b ~ n a i s t  

beammthatparWcipmtsnaedtobemonitom3Vimmhavarietyof 

~ d u r ~ ~ i s e s g s s i a r r s .  'IhesoleuseofRPEdoesnot:ptwidE, 

a safe and reliable methgd of determining examhe irtterrsity. Other 



- 
cxmpleti~1 of Ws heskigation, it was recanraenied that a 

1. staple size. lay mearrs of a 1- sanple size the 

mts c a l d  be  are aaalmmy r%latd to the general pcwlatian. 

2. Includra mioal activity ~~. A physical activity 

I p s k i d  waild prwi& m infoma~aar on the subject%! fitne3s 

per wdc, a t  of exezdse, and the duration of -ise amld all 

hfl- tha 8Uqect's ebuity to deteaaine an RSlE Val-. 

3. Include zetmqwuve reportinJ by subjects -1vw 

iance with RPE and chair - in axplyiq. It is 

to &tendne brrw effectively the subjeats feel they are us- 

anmEMatmthescaleisof nouseandtheyrmstbetaw$t 

tr, pmpr1y use \rse thee. 
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4. E x t m d t h e a l k r a l f ~ w i t h t h e ~ i e h e d m  

leumu. ~ t b e ~ o f ~ w i t h ~ ~ ~  

1 1 ~ ~ 1 ~ w i l l d U a v t h a ~ t o ~ t t n ~ -  

~ ~ a n i i n t u Y n l 6 m r n t o t r a k r a t t h e p o ~ p o r ~ ~ t y .  

5. R w i r h f ~ t o . l b j e c t s i n ~ t o l P l v d l u 8 8 .  

r a t e ~ w i l l d l l a r ~ ~ ~ t o ~ i r t h e y ~  

- 0 r v t h e w m r s n g a .  -again, 

thet3ibjedsWil.l-m-trainingmrangeanblwill 

learn to train at'- pcpr emdse intensity. 
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Y a a W r i ~ a x r s e n t i s ~ p r i o r t o ~ ~ ~ ~ 1 i n t h i s  

w. P l e e s e r e a d t h i s c m s m t d o a P n e P l t ~ y a r r d s i g p l ~ ~ m r e  

in the spaae plwided below. 

HA(gOBE: 9 b ~ ~ a e r c b i c ~ t y ~ a 8 8 5 1 e s o f  

anaximhil and wrhaaximal tests. 

A g m u p o f u n i v a s i t y ~ i c a l ~ s k d e r r t s w i l l b e  

recruited to participate in a series of trials. Yar will participate in 

thee, thirty minute trials. 

! I P i a l l w i l l h v o l v e a ~ ~ i . t e s t  ( lGsW2) perfomdon 

a izeahill. The Collaring data will be oollected: 1) Olyypn 

amsiqtian- lhis will entail miq a nmthpiece am3 headgear; 2) 

Heartra te -Aheartra temDni torwi l lbe~arornr lyarrehec j ; t  

-the trial; and 3) RFZ- Yarwill be asked to rate youpmeawtre 

of pem3ived exertion periodically thmLaghGlt the test. 

TPial a will involve the prca&ian of prwhsly established RRE 

values by mans of subjeztive w i s e  regulati~1. 'Ibis will be 

= = 4 ? ~ - b y ~ ~ l a J i n J y a r ~ ~ ~ y a ~ ~ ~ ~ m + a r u l  
while exmisbq on tmstdll. Ihe follcrwiflg data w i l l  be 

collected: 1) Heart rate an8 2) RPE. mia]. 3 w i l l  involw the 

pmduction of pxwiously established RPE values by means of subjectfvki 

 regulation. 'Ihiswillbeaaxqlishedblyallawingyarto 

adjust~walkbyorrum~speedwhi leexexcLingare~.  'I!m 

mU- 1) Heart rate and 2) RPE. 

exhofthethree 



~ i ; r g S  of restricted &tian.   very effort to minimize' risks 

~ o r t s  Will be made Py the hwstigator. 

Y a r r ~ c i p e t i a r i n t h f s a k d y w ~ l l s e r v e t o ~ i b u t a t o  

a&mwemk of schme in the field of human perfenaance researrh. 

-, please ask any of t b  irwestigaters for further explanatim. 

Yauamfxeetmwithdrawamsentanlldisrrntinue 

prt5cipeti~1 at any time wil9mlt pmalty. 

Willbeidentifiedbynameararryatherl~eansfr-, 

plblieatioce, or mporb that mt frem testing. 











Name D a t e !  

me- - -  raesting Heart Rate- 

Trial2 

RP& Effort -h 






