
"""~~,.,~,,,,\I',~,:- c~'"i;~\;(..:,:,., ~
. I' i

:;.- ,': -: '1

i.j;~:~::;~. if' 1

Relationship Between the Talk Test
and Ven tilatoryThres h old

-
;, ,

Mehgan Dehart-Beverley, Carl Faster, John P. Porcari, DennisC;W. Fater, Richard P. Mikat ~

La Crosse Exercise and Health Program. University of WIsconsin-La Crosse, La Crosse. WI 54601

.. 'C; ~;:;i:,;'

. . . Abstract . . ';:~:~ellSures of exerdse intensity. Thus, the recommendation j
Purpose. The Talk Test IS widely recommended for prescnblng to use the Talk Test represents an unexamined assumption in clini-
exercise; however. few studies have evaluated its validity ,This . , . ',' ,

study evaluated the relationship between the Talk Test and cal exerCI~e phYSIOlogy. In 1995, Brawner, Kete}'1an, and Czaplicki

ventilatory threshold. (4) a,nd, in 1997, Czaplicki, Keteyian, BrJ.wner and Weing-arten (5)

M th d H Ith I t ( 28) I t d tw ' reported that ACSM's exerdse intensity guidelines of 60-90% of
e 0 s: ea y vo un eers n = comp e e 0 maxl- . :

mal exercise tesTs, one with gas analysis to identify ventilatory ~O~a.xwere generally met when subjects responded to a tape- ~

threshold (VT). the other without, During the second test. sub- recorded inteniew designed to elicit speech and be an index of the .
je~ts read a standard paragraph durIng each stc;ge (th~ Talk Test. Beyond tills, there are no snlrnes relating the Talk Test to t

Rainbow Passage) and reported whether or not they passed objective markers of exerdse intensity. The Talk Test should be

the Talk Test (i.e.. could talk comfortably), Outcomes at VT , . . " ,
and the last positive ( +). positive/negative (:t). and negative related to the ventilatory thI eshold (VT) since high levels of venti-

(-, ~+ages of the Talk Test were compared. latoJ:ycontrol are necessary for reasonably normal speech, and the

R,- ~,ts: There was a significant (p < .05) difference between drive to increase ventilatory frequency (VO above the VT (6, 7)

VO2 at VT and a! the + stage of the Talk Test (37,5 vs, 35.4 mL ' would mitigate against high levels of ventilatory control, Accord-

min-1 , kg-I). % VO2peak (80 vs, 75%). HR (169 vs. 161 bpm). .ingly, it seems rea.'ionable to hypothesize that the Talk Test would

and % HRpeak (90 vs. 85%). There was no significant differ4 be higluy related to objective measures of exerdsc intensity suchence between any of the variables at VT and the t stage' ' -'" .,' '.
(37,1 mL, min-1 , kg-I, 79% VO2peak. 166 bpm. 88% HRpeak). as. the VT. The. purpose of thIS investigatIon was to proVide a test for

There was a significant difference between all the outcomes this hypotl1esls.

<?t VT and the - stage of the Talk Test (40,6 mL, min-1 , kg-I, 87%
VO2peak. 174 bpm. 92% HRpeak), These results are supported M th dby regression analysis. which demonstrated that the relation- e 0 5
ship between the VO2 at VT and the VO2 at :t was virtually " . '. .. . ,.
identic~1 with the line O;f identity. while the relationship be- 1\venty-elght ~ubJects (I of m.ue an,d! o;i fe~ale), proVided mfolmed

tween VO at VT and VO at + and at - were below an d consent and volunteered to partIcipate In thiS study, Both male
2 2above the line of identity, respectively. and fem:ue subjects \,ere used to increase the applicability of the

. Conclusions: When subjects could either talk comfortably or results, T~eir descriptive data are presented separately in Table 1

were equivocal. they were at or below their VT. Subjects clearly to better appreciate the characteristics of the suhject'i. However, ,;

~alli~g the Talk Test were .c°nsisyently beyond their v:r. Thus. since there \\'as no gender-related hypothesis for this srndy, the
he, ,alk Test r:nay be a valid subjective measure to guide ex- subjects \\'ere treated as a single group for ~malytical purposes.

erclse prescription. All suhjects \\"ere regular exercisers, and all participants com- :.

K 'T' d ' , . ., . pleted a he:llth history questionnaire (8) with negative results.
ev "or s: e.'.erCl.\'e prescrlptlOJI. e.\'ercl.\'etralJllll g ,. ,

. Th~ ~tuQY wa.'i appro\"etl by the InstItutIonal RevIew Board at the

A Universitv of\Visconsin-La Crosse, if!
frequently recommended suhjective method of regulating .

exercise intensity is the Talk Test (1-3), The T:tlk Test is ~1 suhjec-

tive me~'iure that ;1$Ks the particip:.lnt to exercise at the highest
intt'n'iity possible th:'lt stili :tllows them to respond comfortahlv in ..

- " . 1"" , '. ". - Address for correspcf,cenc.a: Carl Foster, PhD. Deportment of :}

~l :;aUOIl, .\Itllough \\,del~ recommended to the publIC, f~\\ ~tlId- Exercise and Sport Science, University of Wisconsin-La Crosse. ~

;e:; have ex:Ul1inec.! the rel:.l[iollship b~!\\'cell [he T~l1k Test :U1U 00- 19 ~rOS$a,WJ 54601, ..

,.' , 0(
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., TabJe 1 ~:::

.'. ':1~Descriptive Physical, C~aracteristics of the Subjects ,,',".

(Mean :t Standard Deviation)

Men Women Total
~- Variable (n = 14) (n = 14) (n = 28)

Age (yr) 23.4 t 4.5 24.8 t 7.4 24.1 .t 6.1

': Height (cm) 178.3 t 4.4 ,,' 167.1.t5.2 172.7t7.4
~ \ .
.c;' Weight (kg) 76.2.t9.0 67.0.t9.4 71,6:t10.2

. " VO2peak (mi. kg-I. min-) 52.6.t 3.8 40.4 :t 8.1 46.5 :t 8.8

'C:: % Predicted VO2peak 111.9.t7.2 104.6.t 18.2 108.2.t 14.1

:~ Va at VT (mL. kg-I. min-l ) 42.7.t 3.3 32.4:: 8.0 37.5.t 8.0.;,- 2
\.~,1:7 .* % VO2peak atVT 80.3:t6.9 79.5.t7.0 79.9.t6.8

:i HRpeak (b. min-) 192.3.t 7,6 184.9.t 14.5 188.6:t 12.0
".'t',iI" -
:t HRatVT(b'.mln-1 173.4.t9.5 165.4t18.5 169,4.t15.0

~~ . - % HRpeak at VT- - - . ~0.2 t 4.2 89.3 t 5.6 89.8 t 4.9

;.
:.;

,"

~ Table 2
! i

Means (:I: Standard Deviation) of Outcome Variables
;t at VT. Last Positive, Positive/Negative, and Negative

Responses During the Talk Test . ., '.;.' .
,;;;,. , -,

..~ Variable" . .c,",; @VT @Last+ ' @:t @-
.:\t : ,-.:

:) VO2 (mL. kg-I. min-1 37.5 t 8.0 35.4:t 9,4* 37.1 t 9.3 40.6 t 9.4*
'" .. ' - '" ,

~,; % Va2peak '. ., 8O.3.t6.1 ??~.t9.5* 79.1.t9.9 .c87.0t8.
!!:~ .- '~'.""'-.~"~'" "
1~~~ HR (b. min-1 ..~"~.;.~: :' 169.t 15 161.t 20- :- 166.t 19 "I.: ,; 174 t 1
~'" .,.:, ,r!f[ , % HRpeak ' ' . -~:::' 89.t 5 85 t 8- 88 .t 7 'f,':-, 92 t 6*

,",
t- VE (L . min-1 74.3 .t 22.2 70.1 t 25.6 73.9:t 26.4 85.6:t 2
~"
'~" % VEpeak 67 .t 9 62.t 11 66 .t 12 ", 76 t 1 '

"",
'OJ,

[: Vf 37.4.t 7.0 36.8.t 7.4 37.1 .t 7.8 39.6.t 8.
..!

i %Vfpeak 8O.t 10 79:t 9 79.t 9 84.t 8*

RPE 5.6.t 1.3 5.2 t 1.6 5.8 .t 1.6 7.2 t 1.

-Indicates sIgnifIcant difference (p < 0.0167) vs. @ VT.
i'

Each subject perfonned (\\'0 maximal exercise test." in random 5-1 or 3.13 m, 5-1, depending on their running abilit)'). One of the
order. separated by no more than 2 weeks. Balke or Astrand tread- (\vo testS was conducted using continuous measurement of respi-
mill exerciSl' protocols '\ith 2-min stages were used depending on rator:-' gas exchange using open circuit spirometr:-' (Quinton QMC,
the subject's exercise habitS. If the subject was a walker, they were Seattle. WA). \'1 wa.~ identified using the V slope method (9). HR
tested usinf: a Balke protocol (veloci~' = 1.56 m ' 5-1). joggers and wa.~ .LSses5ed using radiotelemetr:-i and RPE wa..~ a.~sessed using the
runners \,erl' testedusing.in .~strand protocol (,eloci~' = 2.23 m . categor:-' ratio scale of Borg (10) during each 2-min stage. The

j ! I ii' i I ;
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other test was conducted in an identical manner but without gas
analysis. This test identified when the participants could no longer y = l.0737x. 4,7786
comfortably {by their own estimation) speak the \vords of a stan- ~ so Rl = 0,8134

'1rd paragraph (Talk Test), During the last minute of each stage of ~ 40

.lIe test, the subjectS read "the Rainbow Passage," a widely used ~
standard passage in clinical speech pathology (1;). Then they were + 30

asked, "can you still talk comfortably?" They answered yes" (mean- @ 20
..

ing they could still speak reasonably comfortably), '"I'm not sure", .g
or "no" (meaning they could not speak reasonably comfortably), 10

These answers were coded as +,:t, and -, "' 0

Differences between the physiologic responses :it the VT and ;,. :
three indicators of the Talk Test were compared using repeated

measures ANOVA to compare main effectS ofVOz' HR, VE, Vf, and VOl @ VT
RPE at the repeated measures of +, :t and - stage.s in relation to
the talk test with the same outcome measures at VT. 'the Scheffe 60 ,

d d ak . , . h . tift d y = O,994x + 0.29S9 'proce ure was use to m e paIrwise compansons w en Jus e. ;j so ~

As a supportive analysis, the regression of VOl at VT \-ersus the Vo z ~ ' ~
'"'at the +, :t, and - stages of the Talk Test was computed. ~ 40 ,~

~ iResults : 30

.. 20
Descriptive StAtistics of the subjects are presented in Table 1 and .0 it
are cot1Sistent with a young and well conditioned population. The > to ;1

men were slightly more fit than the women, but both groups were 0 'J
more highly fit than average for age and gender (14, 16). The % }
VOzpeak at VT and % HRpeak at VT was consistent for all groups. ;' t

The mean values (:t standard deviation) for the outcome vari- :,';; VOz @ VT I
~,~les are presented in Table 2. Oxygen consumption, % VOzpeak, ~j

"tR, and % HRpeak at VT were significantly (p < ,0;) higher com- 60 - if
d th I ' ti f th 1'-".T Th . y 1.094tx-O,388 .Ipare to e ast pOSt ve stage 0 e 4W'- est. ere were no slg- 1 ~

'. i, i, f fp ..1. d . -",0 R -0.8506 'Ii;nificant differences for YE' % YEpeak, V , % V e~, RPE, an time ~ ~
at the same stage. ~ 40 i\';

There were no significant differences between any of the vari- ~ ~
r- 30 .."

ables at VT and the :t stage of the Talk Test. There\vere significant I :~

positive correlations between val' HR, VE' Vf, and RPEat VT and the @ 20 ~
same variables at the:t stage (r = 0.91, 0.84, 0.88, 0.90, and 0,63, 0" i
respectively). At the negative stage of the Talk Test, theVOz' HR,VE, .> 10 ~
Vf, RPE, and time during the treadmill protocol \\-ere all signifi- c'o ;f)

C:lntly different than at VT. The regression betWeen the VO! at VT t? 0 10 20 30 40 0 ~
and the +, :t and - stages of the Talk Test demot1Strate that the -":.~" VO @ VT (mL . kg-I. min-') i

regression line i~ virtually identical \vith the line of identity for the r z,. i
+ (F' 1) F th d - f h "'~' k T . th .Figure 1 Regression between VO at VT and VOz at the +. t. and.- stage, l~re. . or .e + :In stages 0 : e J.~ e~t, e .,toges of the Talk Test, Notice the pzosition of the regression line I
regression line IS substantially parallel to the line of Identity but relative to the line of Identity, During the :t stage. the regression line .
offset by approximately:t 2-4 roL . kg-I. min-I, Is;not distinguishable from the lIne of Identify. }

~. . fairly closely the VT. The point where the indi~idual is no longer :
DIscussion comfortable talking (i.e., they "fail" the Talk Test) is consistently;

The purpose of this srudy was to test the hypothesis that-the Talk associated \\ith values beyond their VT. ~:

Test represents a simple behavior:l! surrogate of the 'vi. The results 1\vo pre\ious srudies analyzing the T:llk Te~t (4, ;) found the i
SUppOl1 this h~'Pothesis, The last time an indi\idu:ll C:ln "pass" the T:llk Te~t to be associated \vith responses consistent \\ith well ac- t
Talk Test is usuall)' just shol1 of the \oi, and the point at which they cepted principles of exercise prescription. This is in agreement ~

are uncertain whether or not they p~lSS the T:llk Test approximates ,~ith our findings. which indicate that the equivoc:1l (:t) stage of ;
"

,
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the Talk Test is essentially equivalent to \IT and that failing the Talk -: 200 '

T . . tl " d ' I h h VT I ~ HR §as §Xchange I
est IS conslsten yassoclate 'VIt 1 responses greater t ant e ; 190 I -0- HR Talk Test I

:n addition, ,ve found the lastpositi,'e or equivocal stage of the Talk 180
Test, on average, to be at 88% of HRpeak, This falls at the upper
end of the A<:5M's e.xercise intensit." guidelines of; ;-90% of HRpeak 170

(11) and suggests that if an indi,'idual cannot talk comfortably, ~ 160
they are probably beyond the limits of acceptable levels of exercise ~ ~ :~~:::'~ intensitV, ~ 150. m

Meyer et al. (12) obsel'\'ed that the ventilatory threshold gener- ~ 140
ally preceeded the ischemic threshold in patients with coronary - 130

arteI'}. disease. Although the mechanistic cause for these findings
remains obscure, linkage of these resultS-and our findings suggests 120
that being able to pass th'e Talk Test would predict that a pati~nt , ; 110
had not achieved their ischemic threshold. Given that cardiovascu- '
I li ' d . . '. h b h tb 100ar comp cations unng exerCIse tralnlng ave een s own 0 e 0 1 2 3 4 5 6 7 8 9 10
related to training above the ischemic threshold (13), it maybe
that exercising patientS at a level where conversation is still pos- .'T" Test Time (minutes)

--- ."

sible would minimize the likelihood of cardiovascular complica- ,.,tions during exercise. - 10 '

There were several possible technicallirnitations of the study, -.- APE Gas Exchange
C 9 -0- APE Talk Test

First, the protocol chosen used 2-min stages, Ventilatory threshold 0
is best obtained through shorter stages (14). In addition, analysis ~ 8

of Talk Test variable times were limited to 2-min intervals adversely ~ 7
affecting the temporal resolution of the relationships, Nonetheless, 'C 6
due to technical constraintS during the Talk Test, the stage dura- ~
tion could be shortened no further. Second, we utilized a standard ~ 5
IOl-word paragraph commonly used in clinical speech pathology ~ 4

~;;::;fJ""-:J"'-"""::~ to obtain a speech sample (15), This was a long passage, perhaps ~
more extensive dIan would be commonly spoken during exercise. ~ 3

Howe\'er, dIe benefits of the passage are that it is commonly used E: 2-
and forces all subjects to speak a standard amount, The last point ~ 1
is that the subjects included in the study were relatively young and
fit. Their mean VOzpeak Wa$ 108.2% of what was predicted (16, 0
17). Since dIe primary application of the Talk Test is to the seden- 0 1 2 3 ~ 5 .6 7 8 9 10

. . , Test Time (minutes)
tary public, the study needs to be replicated WIth sedentary sub-
jects. Nevertheless, the present results are striking and suggest the .F' 2 C tl f HR d RPEd ' th. . , ..,. Igure om para ve responses 0 an unng e

value of this slmple technIque for regulating exerCIse mtensity. exercise tests with and without gas exchange measurements.
. Concern that the nature of our Talk Test changed the physiologic These responses demonstrate that performing the Talk Test did not
I variables we \vere trying to stud)' stimulated anal)'Sis of HR and RPE systematically influence the overall response to the exercise bout.

betWeen dIe tWo incremental tests, There were no physiologic dif-
ferences of practical significance bet\veen the gas exchange and ventilatory threshold. Because of previous assodations bet\veen dIe

Talk Test (Figure 2). At matched times during dIe exercise proto- ventilatoI'}r threshold and dIe ischemic dIreshold, the talk test may

col, both HR and RPE during the tWo tests were very similar and provide a means for improving the safety of exercise training

sho,v dIat dIe Talk Test was no more difficult than the gas exchange programs.

ma.~al exercise test. ,c
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