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The simple recommendation to be able to con- below the heart rate, rate pressure product, and
verse comfortably during exercise, the Talk Test, exercise time at the first evidence of ischemia, al/
has been shown to be associated with inten- measures were significantly less than at the first
sities within accepted guidelines for exercise evidence of ischemia. The authors conclude that
training and very close to the intensity associ- when patients are able to speak comfortably;
ated with the ventilatory threshold. In view of they are unlikely to have exertional ischemia.
data demonstrating that the ventilatory thresh- Exercise prescription based on the simple advice
old often precedes the electrocardiographic isch- to be able to converse comfortably may contrib-
emic threshold (~7 mm ST segment depres- ute to the safety of exercise training.
sion), it may be that the Talk Test is an effective (Am j Med Sports. 2004;6:52-56)
way to avoid myocardial ischemia during exer - ~ 2004 Le jacq Communications, Inc,

cise training. The authors studied 79 patients
with electrocardiographic ST segment chang-
es and hemodynamic abnormalities consistent Address for correspondence:
with exertional ischemia during incremental ex- Carl Fostet; PhD, Department of Exercise
ercise testing. The authors compared respons- and Sport Science, University of Wisconsin-
es during exercise using the Talk Test (positive=! La Crosse, La Crosse, WI 54607
can still speak comfortably; equivocal=!'m not E-mail: foster.carl@uwlax.edu
sure I can speak comfortably; negative=! can't Manuscript received December 2, 2002;
speak comfortably) vs. the minute-by-minute revised February 4, 2003;
electrocardiographic response to determine the accepted February 26, 2003
first evidence of ischemia, as defined by heart "

rate, rate pressure product, and exercise time.
Heart rate, rate pressure product, and exercise P atients with cardiovascular disease are encour-
time at the last positive stage of the Talk Test aged to exercise as part of a therapeutic strat-
(772 bpm, 77.9 bpm x mm Hg x 70-3, and egy that includes invasive and/or pharmacologic
2.63 minute) were significantly different than anti-ischemic therapy together with lifestyle and/
during the equivocal (723 bpm, 20.9 bpm x or pharmaCO~OgiC therapy to. modi.fy. risk factors.
mm Hg x 70-3 and 4.05 minute) and negative As part of thIS strategy, exerCIse traInIng has been
(738 bpm 24.4 bpm x mm Hg x 70-3 and shown to be aSS?~iate~ with im~roved ~nc:tional

, ' '. h outcomes.I-3 IndIVIdualIzed exerCIse prescnpnon to
5.5~ minute) stages. The responses dunn~ t. ,e foster these outcomes is based on the frequency, in-
~qulvoca! stage of the Talk Test we~e not ,slgmf- tensity, duration, and type of exercise,4 with inten-
Ica~tly d~erent than those at the first evidence sity being widely recognized as the most difficult el-
of Ischemia (723 bpm, 20.7 bpm x mm Hg x ement to prescribe.
70-3, and 4. 76 minute). During the positive Although exercise training is generally quite
stage of the Talk Test, with 76 of 79 patients safe, complications associated with exercise oc-

cur most often during intense exercise or when~ www.lejacq.com ID: 2226 the ischemic threshold is violated.s Since anginal ~
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symptoms are a late feature of the ischemic cas-
cade, it is possible for patients to be profoundly D M SD. h . d . .. h . h ESCRIJYfOR EANj;
ISC emiC unng exerCIse WIt out recognIzing t eir
potential risk.6,7 With this in mind, there is gener- Age ~y). 58.7j;10.1

I al agreement that patients with coronary artery dis- PredIcted METs achIeved 7.6:1:1.8
ease should exercise below their threshold for myo- Percent predicted METs achieved 82.4:1:4.7

r cardial ischemia.4,S,9 Further, since electrocardio- Maximum heart rate (bpm) 150:1:16.4
graphic evidence of myocardial ischemia is also a Percent predicted max heart rate achieved 93:1:10.1
late feature of the ischemic cascade,6 the intensity Maximum ST depression (mm) 2.1:1:0.9
of exercise is usually recommended to be at a heart Number of leads with significant 4.7:1:1.9
rate (HR) -10 bpm below the first electrocardio- ST depression
graphic evidence of myocardial ischemia.I,4 Height (cm)

Because HR targets for avoiding ischemia cannot Women 1572 119always be established in patients with exertional M .:1: .
ischemia, subjective methods may be valuable for . en 174.1:1:12.9

determining appropriate exercise training intensi- WeIght (kg)
ty. One method for determining exercise intensi- Women 77.1:1:14.8
ty is the Talk Test. Exercising at the intensity asso- Men 90.5:1:16.6
ciated with the Talk Test has been demonstrated to Body mass index (kg/m2)
conelate with objective physiologic markers of ex- Women 31.8:1:8.8
ercise intensity. Dehart-Beverley et al.IO demon- Men 29.1:1:4.5
strated that active college-aged persons who were MET=metabolic e
able to talk comfortably while exercising were be-
low the exercise intensity associated with the ven-
tilatory threshold. Voelker et api and Recalde et
ap2 have presented data extending Dehart-Bever- REASON No. OF SUBJECTS %
ley's observations to patients with clinically stable Chest discomfort 12 63.2
cardiovascular disease, and recreational level ath- Preoperative 2 10.5
letes, respectively. Dyspnea 2 10.5

Meyer et ap3 have demonstrated that the ventila- Dizziness/syncope 2 10.5
tory threshold often precedes the electrocardiograph- Palpitations 1 5.3
ic ischemic threshold in patients with cardiovascular Screening for coronary 0 0
disease. Evidence supporting this finding is available arte disease
in studies demonstrating that changes in ventricular
function are associated with both ventilatoryI4,I5 and
blood lactateI6 markers of the anaerobic threshold. cise testing under the supervision of an attending
Considering the above results, we speculated that if physician using the Bruce treadmill protocol.
the Talk Test could function as a surrogate of the ven- Consistent with our previous studies,II,I2 pa-
tilatory threshold, then perhaps the Talk Test could tients were asked to recite the "Pledge of Alle-

i serve as an effective strategy for favorably impacting giance" (a 31-word paragraph familiar to most peo-
the safety of exercise training. Accordingly, the pur- pIe in America) every 2 minutes during the ex-
pose of this study was to examine the relationship ercise test. After each recitation they were asked,
between the Talk Test and electrocardiographic evi- "Can you speak comfortably?" The following three
dence of the threshold for myocardial ischemia in pa- answers were possible and were reco(ded as such:
tients with cardiovascular disease. "yes" (Positive Talk Test), "I'm not sure" (Equivo-

cal Talk Test), or "no" (Negative Talk Test). Twelve
Methods lead electrocardiograms were recorded every min-

_CCCffUI"" ute during the exercise test. Blood pressure and HR
measurements were recorded according to convent-

Participants in this study came from patients re- ional clinical guidelines.I7 The rate-pressure prod-
fened by their personal physicians for graded exer- uct (RPP) was calculated as bpm x mm Hg x 10-3.
cise testing at Franciscan Skemp Healthcare (FSH)- Exercise capacity was estimated based on protocol
Mayo Medical System in La Crosse, WI. The study specific regression equations. IS

received approval from the Institutional Review Nineteen of the patients had electrocardio-
Board for the Protection of Human Subjects of graphic changes consistent with myocardial isch-
the University of Wisconsin-La Crosse and of FSH. emia (~1 mm of horizontal or downsloping ST-seg-
Eighty-three patients volunteered and provided in- ment depression 0.8 milliseconds after the I-point).
formed consent. Patients underwent graded exer- Each of these patients also had an abnormal (e.g.,
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remarkable, and the continuation or discontinua-
10 tion of medical therapy was dictated by the attend-

~ ing physician. Their exercise electrocardiograms
~ were reviewed by an investigator blinded to the
~~ Talk Test results, and the time at which they first
~ began to demonstrate any ST segment depression
~ was identified along with the corresponding HR
'iO and RPP. These values were compared with the last
E time the patients could still talk comfortably (Posi-
1= tive Talk Test), the first time they were not entirely

sure about speaking (Equivocal Talk Test), and the
first time that speaking was definitely not comfort-
able (Negative Talk Test), using the corresponding
HR and RPP. When ST segment changes occurred

i 10 between measurements of the Talk Test, reasonable
: ~ interpolations were made to identify the first oc-

~ curence. Mean values for time, HR, and RPP at the
~ three markers of the Talk Test and at the first ev-
i idence of myocardial ischemia were analyzed us-
'iO ing repeated measures analysis of variance with a
E Tukey post hoc procedure completed as justified by
1= the analysis of variance. Statistical significance was

2 4 achieved when psO.OS.

Time at First Evidence of Ischemia
R Itesu s

10 All exercise tests were accomplished without com-
~ 8 plications. The reasons for terminating exercise
~ were: chest pain, n=6; dyspnea, n=3; and fatigue,
~ 6 n=10. It is important to recognize that the loss of
E 4 the ability to speak comfortably is not function-
~ 2 ally equivalent to dyspnea. Virtually every person
~ who performs incremental exercise will eventual-

: ~ 0 ly reach the Negative Talk Test without ever hav-
: 0 2 4 6 8 ing the inappropriate breathlessness associated

Time at First Evidence of Ischemia with dyspnea. The three patients who stopped ex-
ercise because of dyspnea had all reached the Neg-
ative Talk Test before their breathlessness led them

Figure 1. Scatter plot of the time during the exercise to the termination of the test. The exercise time,
protocol at the first electrocardiographic evidence of HR, and RPP at the last Positive Talk Test were sig-
myocardial ischemia compared with the time at the last nificantly lower than the time, HR, and RPP at the
positive (+), equivocal (+/-:), and negative .(-) stages of first electrocardiographic evidence of myocardial
the Talk Tes.t. N?te that ,:"Ith th:e~ exceptlon.s, electro- ischemia. The time, HR, and RPP at the Negative
cardiographIc evl.d.ence of Ischemia IS always evident later Talk Test was significantly greater than the time,
than the last posItive stage of the Talk Test. HR d RPP t th fi t 1 t d. h. ., an a e rs e ec rocar lograp IC eVI-

dence of ischemia (Table III).
moderate risk) score on the Duke Index!9 and 11 The relationship between the time, HR, and RPP
of 19 additionally had either chronotropic incom- at which the first electrocardiographic evidence of
petence or abnormalities «12 bpm from peak exer- ischemia was observed and the time of the respec-
cise 1 minute postexercise) of HR recovery.19 These tive stages of the Talk Test are presented in Figures
19 (11 men, 8 women) patients became the sub- 1-3. Generally, there was a good relationship, with
jects of the study. Six of the 19 patients had objec- 16 of 19 subjects having a lesser time at the last
tive evidence of coronary artery disease on the ba- positive stage of the Talk Test than at the first ev-
sis of prior documented myocardial infarction or idence of ischemia. This same number of subjects
catheterization findings. Descriptive, clinical, and had lower HR and RPP at the last positive stage of
medication characteristics of the subjects are pre- the Talk Test as compared with the HR and RPP at
sented in Tables I and II. Medical therapy was un- the first evidence of ischemia.
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Discussion
200 "-_c - -

The results of this study suggest that when patients '&j r~~~~~;:J ;;:';, - --- are able to speak comfortably, they are unlikely to ~ 150

i have electrocardiographic evidence of myocardi- ~ ~

I al ischemia. The last positive stage of the Talk Test .::. preceded the ischemic threshold in 84% of the sub- ~ 100

i jects. The last positive stage of the Talk Test was al- ~
so substantially similar to the exercise intensity cor- J: 50
responding to an HR 10 bpm below the first electro- 200
cardiographic evidence of ischemia. If one assumes HR t F' t E ' d fl h '.. 10-12 a Irs VI ence 0 sc emla
that earlIer findings showing the Talk Test to be
a surrogate of the ventilatory threshold are valid,
then the present data agrees with the observations 200
of Meyer et al.,13 who reported that the ventilatory
threshold often precedes the ischemic threshold. Ac- '&j

cordingly, the present data suggest that the Talk Test ~ 150

may be a useful technique for helping patients to ~
avoid myocardial ischemia during exercise training. i 100

Both the American College of Sports Medicine4,9 ta
and the American Association of Cardiovascular and ~
Pulmonary Rehabilitations recommend that exercise 50
intensity for patients with cardiovascular disease should 150 200
be above a minimal level to produce a training effect, HR at First Evidence of Ischemia
yet below the intensity (usually defined as relative HR
or relative metabolic rate) that causes abnormal signs
or symptoms. However, these guidelines may have lim- 200
itations for clinical populations that demonstrate exer- '&j

I'"
tional myocardial ischemia. Patients without recent ex- ~ 150

Ia
erase test results or on medications that alter the he- ~
modynamic response to exercise may not be able to use ,~ 100
normal prescriptive guidelines. The Rating of Perceived ~
Exertion (RPE) has been shown to be highly useful in ~
gauging exercise intensity in clinical populations.1,4,S.9 J: 50
However, to our knowledge, there are no data demon- 50 100 150 200
strating a quantitative relationship between the RPE HR at First Evidence of Ischemia
and the onset of exertional ischemia. RPEs were not in-
cluded in the formal analysis of the present data, and
not all patients gave RPEs during their exercise test. Figure 2. Scatter plot of the heart rates (HR) at the first
However, in the 15 of 19 patients who used the RPE electrocardiographic evidence of myocardial ischemia com-
scale, the average rating for the last positive stage of the pared with the HR at the last positive (+), equivocal (+/-),
Talk Test was 11.2, with a range of 8.-13. This finding is and negative (-) stages of the Talk Test. Note that the HR at
in substantial agreement with the findings of Dehart- the last positive stage of the Talk Test is generally less than
Beverly et al.,10 Voelker et al.,ll and Recalde et al.12 the HR at the first evidence of ischemia.

MARKER TIME (MIN) HR (BPM) RATE PRESSURE PRODUCT
TT+ 2.63:1:1.67 112.2:1:11.1 17.9:1:3.5
TT+/- 4.05:1:2.18 123.4:1:15.9 20.9:1:4.4
TT- 5.58:1:2.34 137.7:1:15.1 24.4:1:4.2
Ischemia 4.16:1:2.14 123.3:1:16.7 20.7:1:4.1
Ischemia-l0 b m 3.21:1:1.75 113.3:1:16.6 19.0:1:4.3

HR=heart rate; TT+=Positive Talk Test; TT+/-=Equivocal Talk Test; TT-=Negative Talk Test
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desirable. Considering the limited number of subjects
in this series, this study is, at best, a pilot study. Never-

m 25000 theless, the implications of the present results are that

~ 20000 the ability to talk comfortably during exercise training
~ may be a simple and effective strategy to avoid the risk

. ~ 1 5000 . of exerdsing with myocardial ischemia. To the degree

~ 10000 that this may favorably impact the safety of exerdse
~ programs,S this certainly deserves further study. .
~ 5000

5000 10000 15000 20000 25000 REFERENCES
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