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.. . Introduction
Abstractc CObjeGtive. Endurance training prescrIPtions are often In order for athletes to achieve ,their competitive goalS, they
basedoriraooratorym~~re~~~ ofph~io!ogical ref. must train at an appropn~~~~~)~:~~ Intensity to provoke max.
erence points. such as: the ventilatory ~hOld (VT), Im~1 traIning adaptanons,. ., However. they must also
This Study ev~luatedthe relationship betWeen a simple t~m easily enough on recovery daY$ to allow regeneratIOn
surrogateOftfieVT:ttte'Taik'T$$t (TT), and objectIve pnor to the next hard training bout,') Recent evid9nce has
measures of Vt in well~ttain~ indiVidlJ2ts- suggested that athletes have difficulty matching the training

, ' .. prescriptions prepared by professional coaches, partIcularly
DeSign, ~I$. was ~ ccm~tlvQ&tI.l:dY ~}he OICYgen the training intensity." Alhletes tYPlcalty train at too high an
~~mptlOn (y9;~'~..'$r8nce t°!T. vr and resplrato- Intensity on coad1-(jestgnated 'recovery' days. and at too tow
ry compensation threshOld ~CT}, Well-tTalned adults an intensi'" on CO8ch inn~ted 'h~ d' da S Th t(N - 16) Io+..n babit atio sj d t 'J ,..,.~,~ .. ~. y, IS sugges 5,

,; ~mp~aO ~ ~es on.sr';s, ~ :X- perhap.. tt1at .trategies for monitoring and controlling train-
I~ exen:lSe 1eSTfSoO ne t us gad ~ ana. IS n- ing Intensity noed to be augmented, The discontinuity of lin-
tify VT and RC un~ ,ac secon Id.ntl~1 protocol, .'
( , h. :' c ' d td t' r C 00"- eanty In either lactate acCl'mulatlon or the ventilatory ~ttarn
during W IC,h we ass~me an en IC8 meta - dunng Incremenral exercise represents a marker thar !'Iss

~e;$ponw); ~t ~,~ ot~act)dexerc.s;:ata:. s:,ects proved to ,be convenient for controlling the IntenSIty of exer-
~ a stan a paragrap an repo t Ir g tty to cise tralnln9'"""'.~--"'" TraIning prescriptions based on
~ak comfor+-hI.~ T~ VO" at VT. RC1: and the last th d' t ' ,to I I t d dd dc~,"', .' ,~""l:.,. ' ese Iscon If1Ulles are wel to era e an are WI ely use
~ive. ~quivtlca!. aM,ne9atIYe ~ of tf19TT were for controlling the training of endurance athletes. In particu.
compar8d. lar, identifying the heart rate associated with the I_ctate
Setti!1g. A ~nive~~~~~se~research laboratory: , threshold (LT) or ventilatory threshold (VT! provides an easy- 'd;
ResUlts. THere '/fete nq $.gM.cant (~< O.O5) differ- to-admlrtlster approach to controlling trainIng. Although the ~

~ences betweent~ \/Ozat YT (2.79 ~O,68 I/min) and power outpvt at the LT and/or VT change significantly with :~'
~ 1t1e' last p;qs~8(~,~.tO r~ ~min} or equivoc~1 Improvement in conditioning, there is, apparent!
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.. exercise training,"" and is convertible to easy-to-morutor belt was incr9ased 2% every 3-minute stage, until the sub-

techniques such as heart rate or perceived exertion. j~t became fatigued. For ~Ie ergometry, exercise was
The Talk Test (TT) or the ability to converse comfortably performed on an electrically br8ked ergometer (Lode,

during exercise, has been suggested as a marker for gaug- . Groningen. The Netherlands) with a freely chosen pedal
ing exercise intensity for many years.' Since high levels of cadence in the range of 60 - 80 rpm. Exercise was begun

ventilatory control are necessary for comfortable Speech. the TT at 30 and 40 Watts ~nd incremented by 30 and 40 W per 3.
represents a reasonably common-sense $Urrogate of ttle VT In minute stage for females and males. respectively:
noI1-attlletic individuals, the TT has been shown to be associat- On another day. an identical exercise protocol was com-
ed with exercise intensities within conventional pleted withOut use of the respir..tory apparatus We made
60 - 90% maximal heart rategukjetines,' and h.as ~ srown to the assumption that the pattern of increase in metabol~ veri.
be highly ~rrejated witt! vr in healthy studen1S,' healthy adults," abies wa$ identical to the test during which respiratory
and patients wift1 s12bIe ~rdiovascular disease.;'i Presuming metabolism was measured. Given the well-established reli-
that reasooably tight oontroI of exefr.;i$9 training Intensity In n"KJfe ability of the metabolic and haemocynamic response to
athletic individuals is de$irable,2.I)"" the TT would appear to be incremental exercise, we felt that this was a con$ervati~
a potentially atn"adive fOOl, bef;;aU$e of its simplicity. AaJ:Jrdingly, assumption. In order to provide a standardised stimulus for
the purpose of this study was to extBf1d our Pl\!vious observa- the TT, subjects were asked to recite the 'Pledge of
lions ~ evaluating tI1e relationship b6tl\oeen the TT and \IT in Allegiance' during the last 30 seconds of 8ach stage. This is
~lr-1ralned IndMd\JaIs. a 31-word paragraph that is widely familiar to most people In

American culture. Additionally, a cue card was available to
Materials and methods prompt the subjects should they not know this paragraph

from memory Immediately following recitation of the stan-
Subj.cts dam paragraph, the subject was asked 'can you still speak
Sixteen well. trained individuals volunteered to participate in comfortably?', to which they had the option of an~rin9
this study On avernge (: standard deviation (SO» they were 'ye~' (positive), 'I'm not $ure' (equivocal). or 'no' (negative)
22.8 (:t 8.2) yeaT$ old, 68.3 (t. 137) kg in weight. and 172.5 ThIs strategy for classifying stages of the TT is similar to
(~ 95) cm tall. All were regular exercisers who participated otf1er st~dles from our laboratory"'" The last stage at which
in a minimum of 6 hours of endurance exercise per week. the subject (".QUid stili ~nequlvocally speak comfortably was
About h~1f of the subjects were active in recreational level taken as the last positive stage of the TT The first time the
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" There was no significant (P < 0.05) difference between 5

the VO2 at VT (2.79 to O,6ij I/min), the last positive (2,46 .t -
~.78 I/min), and equivocal (2.19 ~ 0.86 I/min) stages of the j'f 4

TT (Fi9- 1) The VOz at the negative stage of t,'"Ie TT (3.42 ~ ~t 3

O.84l/min) and tr1e RCT (338.t 0.81 I/min) were significantly ,!? ~ ~

different from all otner indices. but not from eaCh other: The ~ ~ ,
VOl at VT was weir correlated with the VOl at the last posi-
tive (R'. 0,85). equivocal (R": 0.91) and negative (R'. 0.97) 00 1 2 3 4 5
stages or tile TT (Fig, 2), tf)e data for tne vr versus eQuivo- Respit31Ot COtlpen$3lion lrtt8$nold (I/min]
cal stage of the TT fitting very close to the line of identity. Y

The VO, at the ACT was well correlateU with the VO. at the
last positive (P'2= 0_84), equivocal (R2= 087) and n~tiw 5 y-o~...n.~I"
R TT - ~.Oi'41( 2; 0.99) stages of the. with the data for the P.CT versU$ ~- ~

negative stage of tile TT fitting very close to the line of iden- ~ i 3

tity (Fig. 3). ~~ 2
~~
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Flg.f. Mea" (~$D) value. for VOl at the VT .7"d RCT in /'9'-- 00 1 2 J 4 5
Cion to the VOl at the ~rious stages of the n: Note that
the la~t posItive and equllfocal stages of the TT ~/'9 both ResplralOry compensO1l/on Ihresl1ota (I/min)
vety similar to tM V1: -'.

FIg. 3. Compar/aon 0' tII~ VO2 du'lng th. TT with the VOl
at the RCT: Note that tM n.gati-e $t~ge of TT;5 vvry sim.- 5 il., to ~ RC1; .,.."il. thr last positive ."d C'qflr'YOC:.' sr~ge3

.~ C' 4 i -,~ I- C.4i~1 are signlnc~n'/y J.ss, ~nhough th@ corrvl.Uo" Is high for
it 3 ~ . o~ all thl'H rel.tionships.

...~ 2
!,! I Discussion

0 0 1 2 ---;- 4 5 The results In this group of well-trair\ed subjects demon-

strated that tile TT can be used as a representation of exer-
Ventilsrory 1/VeShold (f/min) cise Intensities around VT and RCT, which is similar to our

~ 5§~~~~~~~~~ findings with moderately active university students,' $eden-:5" 4 . \ O".. O.!61 . tary adiJlts," and patients with stabk1 ~iovaSC\llar disease,"
t; - ~ . Otl{\4

~ ~ 3 Analyses of the data led 10 the following conclusions. Fi~,
~~ 2 the ability to speak comfonaoly (Ia~t po~itive stage of rf) is
tI 1 consistently observed at exercise intensities below VT... Second. the first sign of uncertainty in th8 ability to speak

0 '0 1 :2 3 4 5 comfortably (equivocal stage of m is representative of exer-

cise intenslti~ very close to the VT Third, the exercise
Ventilator)' tht~~""'d (Vrnln) .'.. h I ' b' l'

d fIntensity a$soclated wit a c ear Ina Itty to pro ute com Ort-
~ I.~~~~~~~~;~~~~~~~~;~:~-~~~ able speech (negative stage of TT) is representative of the-= ~ .1~}~..O,Q234 ~ RCT

i~ ~.OM5' ---I ~ The present data, along with prior studies from our labo-
j i 2 ratory,.2~~ demonstrate consistent findings with regard 10 the
5.- , - last positive and negative stage of the TT In relallon to VT

0 ~- ...,- The last positive stage is consistently below VT and the neg.
0 1 2 3 . ,
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. rieliaclate values (i.e. LT) Results from a number of stud~ iZ.erc 2001; 33: 208H1

suggest that changes in lactate a~umulation and changes 3. Brawner CA. Ket.yian SJ A mett)od of guiding exercise Inl8l\SiIy: 1118 lalk
. in ventilatory pattern occur at approximately the same exer- lest. MeI1 Sci Sport3 E:x8rc 1995: 21, S2~1

cise intensity However: other data have demonstrated that ~. Brook~ GA AnaeroDic !h~shold: r8V;8W ot Ihe co~t 3na alreCliOn, f"r
" . lulure resNrcn. Me(1 St, ~ E~ 19s5; ,,: 22-31.

L T ~nd v:r can differ und~r certain .conditions and should not 5 Coen B. Sc-17 L Umauwn A, KJrldefm311 W CQntrol of training'" mid-

be used Interchangeably. Uncoordlnateo shifts In LT and VT die 3no lOng di_t8nc8 running by "'88nl of the Inomduill anaerobic
have been seen after endurance training," glycogen oeple- Ihreshold. Inr J Spf)rlS Mad 1991: 12: 519-2~

tion," and in patients With McArdle's syndrome ,. Never- 5 DIVIS JA. Vcdak R Witrrcre JH, Vodak J. I(u~ ~ .AI1..erobic tI1reshold and
the! both ' .T d \IT kn b ffect ' dct max/miJ1 aerobc power for !I1r~ mOdes Of ~e'c,se. J AppI Physlol 1976;

ess. '- an are own to e e (\Ie pre I ors 41: 544.50
of prolonged endurance performance and both have been 7 D8III'.lA. An~blc thleSllold review of IJ1s concept ,rid directions for
shown to be useful prescriptively. fulu~ 'es~rcII Mec Sci Sper!l" c-c 1985; '1: G-1 8

There were some technical issues which might have influ- 6. Dehart-Beverley M, "OSIer C. Porcarl J~ Filer CCW. Mlk31 ~p:
, RetlOOn&h'p between the t)tk tesl and .-nlii.alory Ihre~hold ClI" Ererc

enced the Interpretation of our results The methodology Physiol 2000: 2: ~

requi~ two testing sessions to obtain information regarding 9 ~I~J C. Scnrager M. Snyder AC. Blood lactat& ~nd II/¥piralory mea-
VO, at V1; RC: and T1: as ~t w~s tmp~c1ical to perform lhe iUf.~ of tr-e ~~cily for 'Us1atn8d ex.erole. In, M~lId ~ ~Ier C,
TT while weanng the ~PI~tory apparatus. In order to eds YSJoIoglc3I A$stSSlnvnt 01 Human FI~ Chemp3l9n, III.. Human

Kin8llCS. 1995. 57-72.
address !.hIS issue, the heart rate during the two tests at the 10 FosI~ C, CrClwe MR Molum D. er at. The b!codJe$S laclale ()rofile. Mt:d Sci

same exercise stage were compared. and demonstrated a Sp~ E~erc 1995; 27: 9Z7.J3.
high correlation (r ~ 098) and a narrow scatter around the 11 Foster C. DAines E. Hector L. $nyo~r AC. Wel5/1 R. AIhI81ic p8rfcnTlanca

line of identity These d~ta suggflst that the requirement of il1 ri!iill,on to tra4ning load. WI~'I"I" MeCliCiI' JW"'. 1996; as: 370-4

performing Iwo exercise procedures did not introduce a bias 12 FQ,tar C. FiUger;\'C 0. S~1z P Stability 01 the b~od 1JcI3t~"'earl roll:
. S dl "- TT ~i.at'Qnil1'p In Competl!~ ~ln~les. Mca Sa Sports &.r 1999; 31, 518.
Into the present results econ y, u,e measurements of 82

were limited 10 the last 30 seconds of each 3..mlnute stage 13 FQ~ler C. ~t'octS Ji: Seiler S ~es on CON<.'Ct "pproach.. to
Although many individuals experience the inability to speak !t;olnlng /11; Lel1lr1ann M, RJst8r C. G~Slmann U. Keller H. 51~inacqr J.

., edS. O"'1Ioad, PeIfOn1l80ICII Itl(;~/cnGe and Regen8faflon II! Sport.
as a loss of ability to carryon a conversation dunng Gxer(:lse N- Vorl< PI&num Pres~. 1999:


