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‘Previous studies with healthy, physically active individuals have demonstrated that the
ventilatory threshold (VT) is closely associated with the highest exercise intensity at
which subjects may speak comfortably, the Talk Test (TT). However, public health
‘recommendations regarding the utility of the TT for exercise prescription aro usually
made for sedentary populations. In this study, the relationship between the VT and TT in
- healthy, sedentary individuals were evaluated, Subjects (N = 10) performed incremental
‘treadmill exercise with gas exchange to define VT, In random order, they also repeated
the exercise test and provided speech samples using either the Rainbow Passage (RP),
101-words, or the Pledge of Allegiance (PA), 31-words, The VO, at VT was 18,0 + 3,2
“mlemin « kg, During the last stage with comfortable speech (positive) the VO, was
20.6 £ 1.6 (RP) and 22.2 + 4.8 (PA) ml » min"' + kg™, At the equivocal stage
(positive/negative) of the TT, the VO, was 22,6 + 1.4 (RP) and 24.8 + 6.0 PAYml,
min" ‘ kg'l.- At the'n'égativestage of the TT, the VO, was 26.2 + 1.6 (RP) and 273+ 74
(PA) ml + min’ kg™, All comparisons were significantly greater than the VO, at VT,
There were no significant differences between the RP and PA. At VT, the %HRmax was
74 + 2, at positive 78 + 3% (RP) and 80 + 3% (PA), at equivocal 86 + 3 (RP) and 86 +
2% (PA), and at negative 93 2 (RP) and 95 + 2% (PA). The results are somewhat at
 variance with the previous results, in that VT was passed before the ability to talk
“comfortably disappeared. However, the positive stage of the TT was still within ACSM
- guidelines, both for %VO;max and %HRmax, Further, the results suggest that the
relatively simple PA can be used interchangeably with the previous validated RP,
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INTRODUCTION
The majm goal of the 1996 U, S. Surgeon General 3 Report on Physioal Activity
“and Health ( I) was to lnerease the number of people exerclsmg in the Umted States. The

beneﬁts of exercise are extenslve and range from dcoreasing premature mortality to

. 'fighting ohronio diseases to improving the qualrty of life, To aohreve these benefits one

‘must perform regular, moderate physical activity in additron to maintamlng good

nutrition habits. However the United States is incr easingly slnfting away from a

| physieally aotive llfestyle, evidenced by reports that 60% of‘ adults are not regutally

physioally actwe (1). A number of health agenores have been campaigning and offermg
, advrce to the general public to promote healthy llfestyles It seems the healthy are getting :
. healthler, but the sedeutary are becoming more lethargre.

In provrding guldance to the publlc regardlng exerelse, there are four
eharacterrstlcs of' an exercise program that are 1mportant These eharaoterrstrcs mclude
frequenoy, mtensrty, duration, and mode. Some are more easily understood while others '
leave the general pubhc puzzled Perhaps the most tmportant and most eonfusmg of the
four is the term intensity, Generleatly, mtensrty is he rateof' energ'y expendi.ture or how
‘hard you are worki_ng while exercising,

There are several technlques and methods to help gauge intensity mcludmg
ventriatory threshold (VT), anaerobic threshold (AT), heart rate (HR), maximal oxygen

consumptron (VOzmax), Ratmg of Percelved Exertron (RPE), and the Talk Test (I‘T)




To establish VO;max or VT, the subject must complete a maximal exercise est.
Heaut rate s more casily understood. 1t Is only valuablo as & marker of excrcise intenslty
with lreﬂarence t0' maximal heart rate (HRmax), which also requires amaxlimal exercise
tcst.d Borg’s RPE scale (2) allows the exerciser to rate his/her exertion on a scale from 0-
10, Ratings of 3-4 (moderate to somewhat hard) fate generally associated with
aprjl'opt*late levels of exercise intensity fer exer;cise,'- This is a useful method of inten’sity
' regulation for the general public if the individual is aware of the scale, although about
' _1 0% of exercisers have difficulty using it (3). In many fitness fucilities, posters are
displayed to promote 't_h‘e use of this method of regulating exercise intensity. ..
. Ia 1997, Brawner and Keteyian (4) reported that subjective measures, such as the
“ability te breathe or talk, were preferred when dealing With intensuy'measures. The TT |
B momtors intensnty by askinpr the partlelpant to exelcnse whlle carrymg oh eonversatlon,
but to stop or slow down at the point they are uncomfortable speakmg ‘This method 1S
easily applicable to the gene1 al sedentary populatlon because there is nothmg .
comphcated to comprehend nor are charts rieeded The TT is a subjective intensity
measure recommended by many, professional orgamzatlons (5-8). Ttis parad_oxical_that
exercise related organizations would recommend the use of the TT when there is onljf a
- small amount of literature to suppm-t its use,
T he first study concerning the TT took place in 1995 (9) and was repllcated agam'
in 1997 (10) In both mvestlgatlons the exercise 1ntensmes at whlch subjects could still .

speak comfortably ranged within ACSM’s reeommendatlon of 60-90% of VOgmax; In

20_00, Dehart-Beirerley et al, (1 l) provided supportive data for the use of the TT with




eollege-aged atudents.' ' Here again, the reSults 'fell wlthin ACSM’s exorcise intensity

guldelrnes of VOymax. However, this study was limited in that exermse .

recommendations, whreh include the TT, are typleally targeted {0 mtddle aged sedentary

“individuals, rather than to the somewhat more aetlve and fit college students used by

_- Dehart-Beverley ot al Aeeordmgly, this mvestlgatlon evaluated the TTina sedentary

population, since thrs S the target audienee for this type of recommendation.

METI—IODS

' Subieets

Ten subjects were sereened usmg a qnestlonnalre (12) developed by the Arnerlean

Heart Assoelatlon and the ACSM (see Appendrx A). All subjects were from the La

' Crosse Wlseonsm community, The subjeets were classlf‘red as sedentary, in that they

performed regular aeroblc cxercise two or less times per week wrth eontmuous duration

bemg less than 30 minutes, Each partrcrpant was in good health,’- had appropriate

responses on the screening instrument, and had no history or symptoms suggestive of
cardiovascular dlsease.' Informed consent (Appendix B) was obtained prlor to testing and

the Unwerslty of Wisconsin-La Crosse Institutional Review Board had approved the

' protocol

' Protoeol

- Each sabjeet p"erformed three randdmly ordered exercise tests which were

'completed within a two-week period. A Modified -Balke treadmill protoco! (see
N Appendrx C) was used for all tests (13). For female participants, the walkmg paee was

3.0 mph and for male partlerpants the walkmg pace was 3.5 mph Fhe treadmill belt was




Initially horizontal, and the grade increased by 2.5%, eVery,fZ_min. The St'lbjeet exorcised
“until fatigue. Each pr -ttielpant warmed-up by walkmg on the horizontal treadmtll at a
: mgniﬁcanﬂy slower (2 0 mph) speed than the selected pace, for 4 min,
One exereise test. Was performed with measurement of respiratory gas exchange,
' ing open circuit spirometry A metabolic cart (Quinton Instruments Company, Bothell
- WA) was used to analyze expired air, During this test, VT was ldentlﬁed using the V
B slope method ( 14), A radiotelemeter HR monitor was used to contmuously momtor I-IR '
' (Polar Eleetro Oy, Finland). At the end of every minute HR was recorded, The RPE
- based on Borg S eategory-ratlo scale (see Appendix D), was noted at the same time (2).
The other two testswerecondueted using the same protocol, but without
. resptratory gas analys1s Durmg these tests, the subjeot was requned to reette elther a3l
or lOl-wond palagraph whlle exerelsmg At the end of the eaeh stage the SlleeCt read
erther the “Rainbow Passage" (1 5) a commonly used instrument in speeeh pathotogy, or
the ‘_‘P’ledge of Alleglanee a somewhat shorter passage that is well known to wrtually
everyone In our calture, loea‘ted in Appendmes E and F, respeetively The exercise
' protoeol was otherwrse ldentleal Durmg the last 15-8 of eaeh stage, whether or not the

partlelpant percewed hnn/herself to have passed the TT was reeorded Heart rate and
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RPE were also recorded in 1 mln intervals throughout treadmill testmg
Sta __j_ ical Treatment
. Repeated measures ana]ysrs of varrance (ANOVA) was used to compare the three
' mdlces of the TT wnh the VT. A Tukey oomparlson was done when ANOVA mdleated

- post hoc comparisons. The level of 31gn1ﬁeanee was sct at p <0.05.




RESULTS
Thc descriptlvc statistics of the subjects are summarized in Table 1 The mcan
:Vozmax of 28 1 ml + min + kg coinclded with, or was lower thdn other published

_studies that examined the 1elat10n'ship betwcen sedentary mdwnduals and um obic

capacit es (16 l 7)

Table |,

Descriptive Physical Characteristics of the Subjects,

~ Variable _  Subjects (N= 10)

Age (yrs) - ' 38._.1. +2.3 "
Height (cm) - 168 + 3 .
Weight (kg) 743+ 44
VOzpeak (ml ;min" vkg?) 281+ 13 .
% Predicted VOzpeak . '_ 815432
VOz at VT (ml +» min™" » kg ) 18.0+3.2

' % VO;g'p_eak at VT ' ' 64.9 1+ 3,3

 HRpeak (beats + min"') . 171.6 - 4.4
HR at VT (beats » min™") B . 126.5+ 4.8

% HRpeak at VT 73.8 + 2.4

* Mean + Standard Deviation




In random order, each subject performed an exercise test while speaking a
 standard paragraph, either the Rainbow Passage or the Pledge of Allegiance. The mean

values (+ SD) for the outcome variables using the Rainbow Passage are listed in Tables 2,

Table 2.

- Mean (£ SD) of Outcome Variables at VT, Last Pos‘tive, Positive/Negative,
‘and Negative Responses During the Rainbow Passage Talk Test,

C Vaible @Vt @+ @w @
- VOa(mlemin'okg!)  180+10 206+ 1.6+ 226+ 4% 262+ 1.6

o % VOpeak 649+33 733448 80.6+4.1% 932+ 1.1*
HR (beats emin™) 1265448 133.6£6.0 148.6+7.4% 1598+ 5.1%
% HRpeak : 738424 CT1942.9%  86.4433% 931 4 1.9%
CVa@oemin) 332430 396436 443433%  56243.8%
% Vipek 53 £32  632+4.3%  712+42% 883+ 2.0
Vi@reabsomin) 241516 264518 2295190 3035 19
- %o Vipeak 736428  8041£25%  BATEI* 9224124
CRPE 30404 434060 535060 6.6:40.7%

E indicates significant difference 'using'a 'Pukéy comparison vs. VT'

- During the last positive stage of the Rainbow Passage, VO3, %VOspeak,
%HRpeak, %Vipeak, %V fpeak, and RPE were all significantly different than at VT,

. There were 1o wighificant differences for HR, Vi, und VFat this stage. All variables:

[
[
.
| ‘




VO, %VOspeak, HR, % HRpeak, Vi, % Vipeak, Vf %Vfpeak, and RPE, were
significantly greater at the positive/negative and negative stages of the Rainbow 'P 053580
TT in comparison to the VT .
Table 3 presents the mean (3 SD) responses of _th_e Pledge of Al;l_'egianc'e test.
 Each variable was significantly different than the VT at the last positive, '
positive/negative, and negative smge:s.-' Figures 1-3 graphically present ihe 'i'ndividlm[ -

: outcolnes at VT and the three indices of the Rainbow Passage and I’l'edge of Allegiance

— i, = 4 ! 3 L
. . . w0 - - - o - - - o A - Hh - ; P .- .
- . b ST ] Ty T m -.u-'- e e ! -':"-‘l':.."il' . "'""'.-l"'.-.." .- .'r...u-.- ol “ap - o A, - - 'r'* e 1 4 .- ’ " = ol 1l S W . R . g:.‘ il * o 1
—— : : - N ; i ) ’ J - Ik T " Lt .- o .- : . - . R . _—_ . -
. & F RO TR T "'-.»..- [l - W H i .... LT . :--In'_' - .H.i ."--'.'-I-'q.ﬂ.:' . ":‘:- o eea q..-r - '.'r' pial 2 -~ f-" s a3 .!'i" e - 'r,'..‘-'j - C T e e M :
L - _-— .. -'\ (. - . . - - r N L F L v Pl ol h - g am T I - - - - Parst- - . +-I‘- ‘_‘_I'_ - - F et e roe I b . i
3 ! . SIS LA - - R Pl e bl wt At ot Mg ) ke . LU : ! PR-i L - Ay e ol S,
ﬁ Lo L LT Iy AL o | . . _" | =y N ™ 2 - ] _‘.-"-..,.-p A S P - = _.._._ Y kT i J e . - 4 S T, AP 5 2 I,
=i o S, 5 g - - :lf""-'n DLt I Sl :'- e . B Dy Rl b S ST | g PRI ' Ml g 1P - P il pea oo AL
e - #- "

= P AL T W
;. APl ey e
P L KW . . . " B

Trs
 Table 3,

Mean (+ SD) of Outco‘me Measures _at VT, Last Positive, Positive/Negative,
and Negative Responses During the Pledge of Allegiance Talk Test. _

o4
MERY ‘;t:-'-j‘a'ﬂ;""_" R B A - AT ey g AT T
- :.}' ‘..i -_'-'- ‘ - .
S i
F Y
. - s

Variables D @V - @.}

VO:(mlomin” v kg') 180410 222 +4.8% 24.8 + 6.0%  27.3 4 7.4% |
% VO,peak - ' 0494+33 7844+ 3.0% 878+ 3.1*_ 96.8 + 1.4%
| HR (beats » min') i 1265+ 4.8 1385+ 6.9% 1471 4 5.9% 162.2 + 4.6*
%HRpeak 738424 _ 80,5+ 2.8% 857423% 94.6 + 1.6*
Vi (L + min') 332430 453%49%  520453%  60.5+5.5%
% Vppeak - 530432  710+4.8% 81.9+4.9% 0424 3.4%
~ Vf(breaths « min") 24016 .- 273+ 1.9%  29.042.1%  31.8+ 2.1
' % Vipeak " 736428  804:125% 847+21% 9224 12%
RPE 31204 40£0.5% 50405 66405

* indicates significant difference using a Tukey compatison vs. VT
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D[SCUSSION

The initlal reason tor conductmg this slndy was to determine the rolntlonslnp of
the T to the VT in a healthy, yet sedentary population. This study roplleated Dehnrt—
' Beverley et al. (11) with a few addltions._ They evaluated a healthy, young, and actwo
'group Since the T'T is a potential intensity marker for exeretso the target audience is the
. sedentary public. Secondly, the current study added another speech seleotion. Dehart-
,Bcverley et al. (l 1) noted that the 101 -word Rainbow Passage, was potontlally not 8
reallstic convorsatton plece due to its length and tho necesyity for a cue card, The 31-
word l’ledge ot‘ Allegianee did not rosult in signifiennt dlf Fereneos between any of the
physiologicel vatiables at tomporell y matehed stages oompared (0 the Rainbow Passage.

llowwor. there were numerlcatly Iarger va[uee in the Pledge of Alloglonee for V()z, HR,

Vp, and VT, ’lho RI’E wasg tho only vnrlable that was ot olevatcd due to the shorler
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 - . passstge. It is questtonable if the latter described hmttsttons affected the Iack of

mgmﬁcance between the two statements.

The results from this study were not consistent thh the results of Dehmt- _

Beverley et al, They convluded that when the abtltty

dtfﬁ_cult

to talk eomtortably became

the individual was exercismg at or near their VT (11). The present study

mdtcates that prior to exeretse becoming too hard to continue conversing, they have

surpassed their VT, In other w_erds, the subject reached this physnological variable before .

' speech was nnpmred thure 6 compares tesponses in the two studies relative to VOz ln N

._ looking at this one variable, the difference in results are clear. Addltlonally, the more fit

subjeets had a perceived exertion of 5.6 + 1.3 at VT, while the sedentary rated 3.1 .04

at VT, Dehart-Beverley et al. found that sul)Jects falled the TT at a htgher \Y% I‘ yet the

current data reflects the work was casler at the same degree of diff] culty

VO2@VT Vo2 + voz@+.  vozg.

Flgure 6. Mean oxygen consumption at VT, last positive, positive/negative, and negative
responses of the present study compared to Dehmt-Beverley ot al




Mtsmterpretatton of the RPE scale could heve r¢-sutlted in tlns s:tuetton. This was

-:,the first tlme any of the sedentary subjects were eXpOStd to the percetved exertton scale,
'however the ]aek of mgmficant dlfferences between the Rambow Passage and the: Pledge
of A!le[,tanee suggests a eonslstent mterpretatlon Percent VOzpeak and %HRpeek are

both higher in Dehart Beverley etal. at VT versus the last posnttve and equwocal steges.

ln the present datn, both vartables are lower at VT i tn compartson to the posntwe and

.equtvocal stage. It eeems clear that the present subjeets were loss ﬁt and overetl acted

dtfferently then the prewous study

It is obvious that this s'tndy is not in agreement with p’revious findings. The're are
significant differences at the last positive stage in comparison to VT in the present study,
They found the same phenomenon oecurrlng at the equwoeal stage. There are many
possnbtlitles as to the orlgtn of this problem. . I .

The snbjecte were unaccustomed to exerctse. All were screened lo be hea!thy but

-Inckmg 1n daily physienl octwnty Another hnntatlon is the unlmntlletily of motorlred

treadmill walktng to a scdentary, lnaetlve t,roup None of the subjects hnd cver used a

| _trendmill betore. Fhere is a po351billty of lack of hnbltuation being a sigmﬁcant factor. If

these people had never used 3| treadmill the first test experlenee, out. of thrce, mtght have
better served ns a l‘amiliarizmg trlnl This could hove afl‘eeted the VOz, HR, V;, VI, and

- 'RPI Conversely, there 1$ 110 statistleel slgnlﬂennee between the two verbal tests, Over

thne, these subjeets could have beeome habltuetcd to treednnll walklng which would

have led to less vartanee, ol Mmore relmble datn. between tests.
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Secondly, the deconditioned subjects felt it necessary to use handrail _support :

‘while exercising. This is an important faetor In determiniug differences between the two
studies. Several stuclies have shown that using handrail support Will overestimate
VO, (18- 20), as weil as HR ( 18). Lven mimmal handrml support such as two fingers,
- . will result in lngher oxygen consumption and HR (1 8) N add:tion, o those varlables, an
- mcrease in test ttmo is also ordmartly observed (18-20). The subjeets oi’ten used greater
support towards the end of the test, when the workloads were higher, just as llaskell ctal,
N obsorved (l 9). This potenttally lengthened the time of one test more than the otlte -

- which can lead to mconsnstent ﬁndmgs.

Nonetheless, the obset ved %VO;peak and %H Rpeak at the last posnwe stage of

- thel I‘ are still wrthin ACSM’s tramlng recommendatlons (l‘tgures 7 ond 8) This hos '

“algo been found in the szovious studies (Y- 11) lhls iS valld tltrough the positwe/nogative
- stege of the current study. Tlte ACSM’s guidelines for prescﬂbing exercise are 50- 85% of
.tlte VOzpeak and 55-90% of llRpeak (3) W’e tound that the posltlve and eqnwoeol
stages of the TT elicited a %VOzpeak of 75 9 and 84. 2%, respectively. The %l lRpeuk

' for the same stoges showed a79.2 and 86 l‘A}. Our data lmply tlmt our snbjeets were

: exercising within ACSM‘s recommendation, elthoUgh obove their V" i '

. Prevlous studies suggested that passi.ng the -’l"l‘wos consistent Wlth HR and VO,
responses within the ACSM guldelines for eserciso trmmng (9 10) Although the rcsults _
of the TT in thesc studies were hot related to the V'l the subjeets were consistontly
within %llR nnd %VO; guidellnes for cxercise training at both posltive and equlvoeol

‘stages of the 'lT regordiess of the strategy for prociucing the speeoh snmple.
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Iigure 7. Percentage of maximal oxygen consumption at VT, last positive,
Positive/negalive, and negative responses to the Rainbow Passage and Pledge of

Allegiance.
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nega_tive responses during the Rainbow Passage and Pledge of Allegiance.
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1 “his study needs to be rephcated Wlth further changes. Wlth the stlcngth of

) Dehart-Beverley et al, data, it is possnble that this study had too few subjeets {o see

-S|mllar changes. If future study 1S demred habltnat:on for sedentary subjects by holdtnt_,

'practlce sesslons for treadmlll walkmg as well as weanng the VO, appamtuses would be

- 'deswable. Only a small number of sessions should be reqmred otherwtse there is a

possibihty of a trammg effect on a deeondltloned p0pulatton. Llnmnatlon of lmndrml

.support throughout IS as critieal as even a small amount of handrail support will result in

N changes (1 8) Lastly, the (Wo speech patterns, plus the gas exchange test, should be used

It is llkely that the shorter, more conversational paragraph will have signiﬁcant

outcomes. It 8 essential to use a sedcntary populntton beeause the TT has potentinl to be

an casy way to momtor oxereise 1ntenstty.

The current study revealed dif‘terent results f‘rom the one prior. It is thout,ht that |f

SUbjeClS are unable to verbally commumeate, they are at or above thelr VT. Lven though

_thls did not oeour in this study, this is ah acceptable method for prescribing exercise,

based on ACSM’s reeommendations The various lilttitttti't)tts, in addition 1o the solid

fi ndings of Dehart-BeverIey ct al., lend us to beheve that the TT is still a potcntiol

'candldate f‘or pre';oribing ahd gnugtng exeroise lntensity
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AHA Health Ciubs Rlsk Factor Screenmg Tool (12)

~ Ifthe table suggests seeing one’s physician prior to engaging ih exercise, stress testing is pmbnbly
justlt‘ed on the basis »nf cither evaluating suspicious symptoms or testing for the prcsence of occult disease,

American Heart Association
Health/Fitness Facility Pre Particlpation Scrcening

Assess your health needs by marklng all TRUE statcmenls.
~History
‘You have had:

o A heart attack
Heart surgery
Cardiac cathertization -
Coronary angloplasty (PTCA)
Pacemaker/ICD/rhythim disturbance
- Heart valve disecase
 Heart failure
Heart transplantatlon

Congenital heart discase

® © & ¢ & o o ©

lryou have marked any of the statemenls

at the left, you should consult your health care provider .
before engaging in exercise. You may need to use a faclllty
with a medically qualified staff,

Symptoms
You experleneo: |
~ Chest dlscomfort with exertion
Unreasonable breathlessnoss
Dizziness, tnint[ng, blackouts

You take heart meq afcatlons

CV Rlsk Factors |
¢ You are malo over 45
e  You are a postmenopausal female ot
~on estrogen tllerapy '
You smoke
Your blood pressure is > 140/90
You don’t know your blood prossure
Your cholesterol Is > 200 -_
You don’t know your cholesterol
~ You have a blood relative who has heart problems
You ato diabetic ' -
~ You are physlcally actlve
“You aro Inore then 20 pounds overwoight
. If you check two or more of the following you
should consult your health eare provider
before engaging in exerclse. You should

- prorhably Uso A faclllly WIth A qualified exerclse
staff.

o & & & ¢ & & o »




Otlwr health Issucs
e You have musculo-skelenl problcms
o You haye concerns about the safety of exerclsc
*  You take prescription medlcation
*  You are pregnant
e None of the above Is true

You should be ablc to exertlse safely
without needing to consult with your
“health care provider, in almost ANy
facility that meets your exerclse program
needs.
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- INFORMED CONSENT

' RELATIONSHIP BETWEEN VENTILATORY THRESHOLD AND THE TALK TEST R
o L, o (vame), consent to participate in this rescarch

- study concerning thcrelatioziship betwear  ~atilatory threshold and the Talk Test. The

Talk Test is an exercise test that will deter i how well I am able to communicate or
‘verbalize a passage while exercising at various workloads. To find valid results a number
‘of other physiological test will be measured simultaneously, including, ventilatory

~ threshold, percentage of maximal oxygen consumption, heatt rate, and ratings of

~perceived exertion (RPE), _ . o o

~ I'have been informed that the tests, which I will undergo, will be performed on a
~treadmill that is located in the Human Performance Laboratory in Mitchell Hall on the

“Unlversity of Wisconsin-La Crosse campus. 1 will walk until fatigue or other symptoms

“prohibit further exercise. During the test, heart rate will constantly be monitored, by
wearing a heart rate monitor strapped to my chest, While the gas exchange test is being

~conducted, I will breathe room air through a scuba type mouthpiece. When the test

‘begins, I will have a four-minute warm-up stage that wil) be conducted at a fairly light

Intensity, Following the warm-up, two-minute stages with an increase in grade, will be

B performed until completion of the test, I understand that every minute of the test my

- heart rate and RPE will be recorded, - . B

- My participation in this study will also involve two additional tests, They will be
conducted at the same speed as the first, and again the grade will change every two
minutes, A heart rate monitor will be worn to monitor heart rate development during

| 4

‘exercise. These tests will be known as the “Talk Test” and warm-up will consist of

- moderate exercise for four minutes, During every two-minute stage, I will read either a
- 31 or 100-word passage, which will evaluate how effective I can speak at increasing
- workloads, Again, heart rate and RPE will be recorded at every minute. I understand the

‘estimated amount of time will be one hour for each test. I also realize I will be able to

“terminate the either test at any time without penalty. - - '

. Thave been informed that there are potential risks involved in doing maximal
tests, which include, muscle soreness, shortness of breath, abnormalities in heart rate,
 fatigue, and on rare occasions, serious complications such as a heart attack and even

- death by stroke. The risk of serious complication is about 1/10,000 in patients with

suspected heart disease. As a healthy subject, the complications are expected to be

~ significantly less. I realize that either test will be stopped immediately if complications

~ arise, I have been informed that the investigator is trained in first aid, Cardio Pulmonary

Resuscitation, and Advanced Cardiac Life Support. There is a well established

“emergency protocol in the laboratory. ' -

I participating in this research study, I will gain knowledge on my own fitness
~ levels and how I respond to incremental exercise, The results that are obtained from my
 participation will facilitate a better individualized exercise prescription for me in the
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Signed: . Daer

B future, 1 have been informed that the conclusions gatllercd from this study may
~encourage exercise professionals to use the Talk Test to monitor oxercise intensity.

consent to presentation and publication of the results. I have been informed that my

“name and/or identity will not be revealed, All data collected will be maintained in a

personal file belonging to Natalic Shafer, [ have been informed that only she and the
Investigator’s rescarch committee will have access to that file,.
- I'have read the above information and have been informed of the procedures,

‘anticipated benefits, and risks associated with being a part of this experiment. Any other
~ questions that [ have will be answered before I sign this consent form. 1 have been
“informed that [ can withdraw at any time from the experiment without penalty. If 1 have
further questions I understand that I can contact the principal researcher (Natalic Shafer,
'784-9890) or the faculty advisor (Dr, Carl Foster, 785-8687). Any questions I have

rcgarding the protection of Human Subjects may be addressed to Dr, Garth Tymeson
(785-8155) Chair of University of Wisconsin-La Crosse Institutional Review Board for

| lh’e Pl'Otection Of Hl,lman SUbjeCtS, |

Researcher:

' Date:
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~ Treadmill Protocols (13)

Modified Balke Protocol - Females

“Stage (2 min) _ Speed (m+ hr")  Grade (%)
Wamupt 20
L ¥ S,
30
- 3.0
v 30
v o 3,0
Vi 30
v 3.0
v 30
B warm-up consisted of 4 minutes
~ Modified Balke Protocol — Males
“Stage (2 min)  Speed (m s br')
Warmaup* 25
B . X
35
- Cas
v 35
20 ¥
VI 3.5
Vil 35
VI 3.5

*Warm-up consisted of 4 minutes

25
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4 Sort of Hard
Very Hard
10 Maximum

3 Moderate
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. “The Rainbow l’anSflgcﬂ- (15)

_“Wh'eu the s'un_li'glit strikes raindrops in the uu'*,' they act like a prism and form a

rainbow. The rainbow is a division of white light into many beautiful colors. These take

_Ith,e' Shapc of a long round arch, With its path high above and its two cndsapparemly
beyond the horizon There is, according to legend, a bmlim,. pot of gold at onc end.
Pc0ple Iook but no one ever ﬁnds it, When a man looks for somethmg beyoud his rcach,

. his frlends say he 1S locklng for the pot of gold at the end of lhe ralnbow (15, p 127)
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“I pledge allegiance to the flag of the United States of America and to the
Republic for which it stands, one Nation under God, indivisible, 'with liberty and justice
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REVIEW OF LITERATURE
" Introduction
The United States is becoming more vastly populated with obese individuals,
Lack of exercise and poor nutritional habits are two factors that catlsé obc'sit'y._ 'Sede'ntary
individuals can eventually become obese if appropriate precautions are not taken. To
combat obesity and other chronic diseases that poor caloric balance bring, exercise must
be initiated. If a middle-aged or older individual, over 45 years of age, is sedentary or
B has significant risk factors fOr‘ coronary h‘eaft disease (CHD), they should contaci their
phyS-ician before implementing an exercise regimen (1),
. Thé individual then needs to concentrate on four basic principles of an exercise
program, which are: frequency, duration, intensity, and mode. Intensity is the most

difficult element to monitor because, for most methods of monitoring exercise intensity,
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‘additional items or knowledge is needed. Intensity can be determined a number of ways
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including, but not limited to: ventilatory threshold (VT), anaerobic threshold (A'T), lactate
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threshold (LT), percentage of VO,max (%VO;max), percentage of HRmax (Yo HRmax),
percentage of HR reserve (%HRR), Rating of Perceived Exertion (RPE), and the Talk
Test (TT).
The RPE scale and the TT are the only two of the above listed thet do not require
maximal testing; therefore, they are subjective measures of intensity. Brawner and

Keteyian (2) suggested that 48% of their sedentary subjects preferred subjective methods




mstoad of objectwe To date, RPE is the most wldely rocogmzed subjectlvo measure of '

exorolse trammg, mtensuy

Heart Rat

Tho most common and safe way of dotermmmg HR Is through a pulqe count or
"HR. Ihe’ pulse rate is a valu’ablo indioator of ex‘ertion and is frequently u’sod in exercise
presortptton Fhere are large mdtwdual dnfferencos in HRmax WhICh present problems
with tluspamculat method unloss HRmax is objeotlvely detormmed Dlshman etal. (3)
Tepor ted that age predlcted HR oould be up to 10 to 15 boats mm abovo Or below true '
' _ HRmax. Probloms such as medlcatnons and psychological states can also effect HR
' Is a pulso count a valld measure? There are data domonstratmg that during
carotld palpdtton thore 1S a mgmfioant dlop in lIR (4). F he drop in HR IS thoug,ht to
- happon because the pressure on the barorooeptors romovo sympathettc stimulattoo, but
-increases parasympathetic, causing a lower HR, In most studies, cardiac rehabilitation '
centers have been used. Therefore cducating patients and staff in the techniques Is
| important f‘or consistenoyi On the contrary, Oldridgo, Haskoll- and Singlo (5) discovored '
tlmt carotid palpitation 1S permismble to determine rostlng, exercise, and post-oxeroise
I IR, In another study, 1o significant differences were observed in post-exereise HR
between subject palpated, telemetry, or electrocnrdlographio HR counts at 80-90%
training intensity (6). With this disctepancy in lterature findings, cardiac patients must
~be closoly monitorod for correct intensity lovels.
Heart t'ate formulas are readily available and are of value, but et the same time,

they can be misleading. Goldberg, Elliot, and Kuehl (7) used the age predicted,




. Karvonen method and meusured HRmax formulas by detectmg VT To detormme which
was more effectrve, they compared the three HR methods wrtlr throe varying der,rees of
ﬁtness abrlmes* low, average, and high. Seventy-seven percent of the Karvonen lonnula

-- resulted ina level that was unsurtable for sustamed aeroblo oondrtlonmg for the low and

average ﬁtness levelsl They concluded that the Karvonen equatlon Was mgmﬁcantly

- luglrer than VT among the above groups, therefore prescrrbmg exercise above 77% is not
. recommended The measured maxrmal and the age predrcted lormulos resultcd in lle

' hear or - below tho VT.
Talk Test
The TT is wrdely recommended by health care prolessmnals as well as health -
-related organizatnons (8-11), There is little data to support the use of the 1T, Only throo
~ studies concomlng the TT have been publlshod and of those, two are abstracts,

Brawner, Keteyian, aud Czapltcki (12) tested sedentary adults, and lueasurod HR
and VO,max by using a symptom limited graded exercise test (SLGXT). The subj ects
then exercised 1t a comfortable pace that allowed them to_earry on conversation (I'T). .

‘This was also done on an outslde traolc and the subjoot responded to o cass‘otte ployer with
N hoadplrones that lmd a standardized verbnl possage. lloart 1atos were comparod between
the SLGXT and the ﬂeld test. [‘lro TT usually gcnornted an intensity which fell within
the ACSM guidelines, 60-90% VOamax, for cardiovascular ﬁtnoss.

. The same group repeated a similar study two years later in 1997 (13). Testing
sedentary adults again, they used different modalities to determine if the TT was suitable

for exercise prescription. The protocol was similar to the previous studies in that the




-' _'_'_Subjeet went thfou'gha SLGXT? where HR and VO; Weremeasure'd and then c'onduoted a

' "I"l on a dual-aotton cycle ergometer. They were asked to exerclso al the fastest paco that
' stlll allowed conversatton to take place (TT), usin;, the headphone and cassette tape. [‘ he
N 'VOz and HR mtensﬁy range of 50- 85%, dtctated by ACSM was et by both treadmill
~ and the blke tests The resulta md:eated that the TT is an approprtate way for sedentary
'adults to train using those two modaltttes. [‘hese vanables remained within ACSM
_gtudelmes for presortptton . .
Recently, Dehart- Bcverley et al. (14) studied 28 college students durmg two
- tandomly ordered mcremental treadmill ptotocols One test was conducted with
resotratory gas exchange and the othler used a standard para‘graph whioh was recited at the
‘end of each stage of the exerc:se protocol After each reottatton of the standard
paragraph, the subjoot was aekod ‘“can you stil} talk eomfortably?“ to whleh the attb_lect
couldanswcr.“y_es” (measuring that they could still talk reasonahlyoOtnfortable), “lam '
ot sure”, or “no” (meaning that they could not talk reasofnably' comfortable), The points
within the exercise protocol corresponding to the last tl-mo the subje_cl rospondcd “_yes"
(+), the first time they responded “1 am not sure” (+/-), and the first time they responded
.' “no” (-) were compared to physiologie responses observed during the same exerolse
protocol, but with monitoring respiratory gas exchangoe, ‘Table 1 lists mean (+ SD) values

_ for %VOamax. % VT, %HRmax, and RPE at these three Indices of the T,




+ 754 + 9.5 — 94--.'.4' 1+ 6'.5 — 8'5'.-35_: 7m
Sk 790499 989160 87.8+67 584 1.6

- 870480 1083154 923456 72:17
The resulls suggested that the last posntwe stagc of the T'T was wltlnn -
'.conventlonally accepted markers of exercise prcscrlption and at a slightly lower 1nlensity
than the V’l The Pquwocal stage of the TT eonesponded almost exaclly to the VT and
the first negatwe stage ot‘ the TT was conmstently ot an mtensity exccedmg the VT, as
lwell as conversotionol markers of exercise prescnption. Dehart-Beverlcy ct al. 1ndtcnted
~ that “at tho point at which [they] are either Iast passmg the Folk Test or begmnim, to
elmggle with the abllity to talk comfortobly is essenttally equwolenl to their V1™ (14, p.

36) As did the previous two studies, Dehart Beverley et el showecl that at the lost

, posltive or eqnlvocal staoaes of the TT, the % {Rpeak, which was 87.8%, lell nto the

upper linnt of ACSM‘S gmdelines.

There is a point durlng incremental exereise when the fundamenlally hnenr

responee to exereise dlsnppcors. It is at this polnl that questions arisc concernlng VT,
AT, and LT, Ench is o speciﬁc phenomenon, and although not perfectly con elnted with
snch 01]1er, they, ell reﬂect the sam'e energy syslem.

Ventllntory threshold s used interchangcobly with AT but they do have separate

meanings. These two terms are linked because they often occur more or less




simultancously. Wasserman (15) describes anaerobic threshold as the time during _
- incrcmemei exercise when oxygen is nct readily bcing delivered to the mitochcndria.
I _ This Ieads to cxyg,en demand being greater in the active muscles, whtch occurs as a result
of anuerobic converslcn cf pyruvate to lactate. The iactlc acid s buffered by blcarbonate,
IWhICh in turn produces CO,. T he ncn-lmcarlty IS known as VT or AT, Fhe extra CO,

caueec an increase in venulation.

Skinner and McLeilan (16) use the same concept, yet a different cholce ot terms.
They cortelate the points thal AT, VT, and LI oceur. When the exercise intensity
“approaches 40- 60% VOzmax VO; and HR are stil) Imcar, but there IS & rise in lﬂctate of

approximately mmol + L, 'Ihere is also non-linearity occurring due to the mcreased

ventllaucn and VCO;, which is what they term actobic threshold (16). This is
synon)rnmus with Wasserman'’s. (15) deﬂmticn of AT, Skinncr and McLeilan (1 6) deﬁne
anacrobic threshold as the pcmt in which ventiiation rises disproportionately to VCO,
and iaetate is about 4 mmol + L and rapidly illCl‘C[\hES until max is achieved., .

Ventilatcry thrcshold has alse been uacd as a marker oi“ trmning intcnsity

Detection of A’ I‘ and VT can be done using cquipmem required for a VOmax test (gas

exchange/metabolic cart); thcrcfcrc the process to determine VT is non-invasive, Davis
et al, (17) looked at where the AT fell whilc using different modalities of exercise; arm
crank, leg cycle, and treadmill, ‘The mean time in which the AT was reached was 1 | !
minutes and, in al! subjects, AT occ:Urrcd during the walk phase. There wes ho
significant difference in AT values for tho leg eycling and treadmill walking, but the AT

was sighificantly lower during arm cranking,




Londeree (1 8) conducted a meta analysrs to determine if Iaetate and Vl are

equwalent in endurance traimng Hts study tneluded all Ievels of abihty, from sedentary

to highly condlttoned The sedentary group made srgmﬁcant tmprovements over the
co'ntrol group, but no srgntt' eant drft‘erence in trammg intensitics, ln faet the sedentary '

groups improved more than the high fi tness groups lhe condlttoned subject groups
_ . - illustrated smaller changes in threshold than did the sedentary. This is Ilkely to have
happened beeause when sedentary people start an exercise regimen, physmlobieal
adaptations are being made to a new Irfestyle. Londeree (18) conoludes that the
. sedentary population should train at or above the VT to produce a training effect, 3'
Clearly, traimng above VT wtll prowde a necessaty trarnmg ef feet on the condtttoncd
) person, however, could this he dangerous in the sedentary populatlon.

- _ yggnm _ .

A maximal aelobie exeratse test wnil measure cardroresprratory irtness. Ihe
VOzman is the slngle rnost well Known measnre of aerobte fitness (19, 20) The term
Vozmax s desrribed as the amount of oxygen the body can take in, transport, and use
while exercismg '

Re!ative petcentages of VO;max have been used as tlu* criteria for determining
exercise training intensity.- Meyer,_GabrieI, and i(indermann (2-1)_t‘onnd that highly
conditioned individuals needed 75% VOymax to train above the AT Wotkloads below
60% VOsmax did not produce a training effect. This was established on a highly active
population, so greater than 75% VO, could produce an inaccurate exercise prescription in

~the sodentary population,
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As an intcnsny markcr VOzmax can be uhcd in cumbmauon Wlth AT, %IIRR
and RPE Ratmg of Percewed Exertion .can be mtcrpretcd mto a pcrcentage of VOzmax
For cxamplc, a RPB of 12 is approxlmate'ly equal to 50% VOzmax. However in 1997
Whalcy ct al. (22) mvest:gated the validity of purcuwd exertion during exerclse tests,
Ihey mdlcatcd that us:m, 1 the RPE scale wil] underestlmate mtensuy They repmted that
a RPE of 12 equaled 76% of VO;max. . .

' In a study usmg 1 AT to predict %VOz, Daws ¢t al (17) found that d:ffcrent modes
. will producc variable intem,ity levels, dependmg on the size of the muscle group being
workcd T he V()zmnx valtws attained durmg arm cranklmg and leg cycling were 59 and ;
92% of the treadmlll valucs (l 7) The arm crankmg values were drastlcally lower,

berausc :t uses a smaller group ofmuscles and Ieads to fatu,ue more qulckly than that of

tlcadmill runnmg, whlch lnccnrporates large muscle masses‘

Rating of Perg Qixgi;li&e_ubll _

In dealing with a sedentary population, it is important to note that these

[
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indivldunls are not fnmiiim with detection of intcnSity ranges, Rating of Perceivecl

LR S AT iy, g K
. .

- Execrtion allows the subject to plnce a numbet, 6-20, to 1dcntit‘y their levels of exertion
based on all parts of the bodv The original RPL scale Ims been modiﬁcd to 0-10 for the
present study (23, 24),

There are numerous studies that correlate RPE values to other exercise intensity
gauges such as HR, AT, VT, LT, and VOamax. A general guideline is during exercise
RDI: should range from 11-13 In sedentary populations, 'Borg, Hassmen, and

Langerstrom (23) compared RPE in arm and leg excrcise to conclude that at 100 W of

\




- exeruse, legs and arms are at an RPE of 12.82 and 18.19, respectwely t he arm exercise

was much mere difﬁcult since there is Iess adaptatlon to those movements. Wheley el al
' '( 2) noted that he althy and cardtac patients reported RPE out of the followmg rang,es, 0
RPE of 12-13 equaled 60% of HRmax and 15-16 was 80% HRmax.

Anaerobic threshold is another common term essocmted wnh a RPE scale, Itis
thought to provide a better basis for exercise prescription than thet of %VOymax o HR.
o Purvis and Cureton (25) found that at AT the mean RPE, according to Borg’s tS—pomt

scale, mnged from 13.1 to 14 2 for female and males, whleh eorreepond to “somewhat

“hard”. This verbal aneher matches the physmlogmal ehanges that are taking plaee. This
should be the intensitvjust belew which feelings of heavy, uncomfortable breatlum_, and
museular fatlgue occur (25),

Rating of Percelved Exertion is important fer the sedentary peputatlen beeause
the scale 18 easy te undcrstand Dzshman et al. (3) experimented on sedentary group by
' providmg feedbuck of thelr RPB during an 800-meler walk/jog A SLGXI was done
prior to obtehting the correct data for interpretation of RPE at specific inte asitles. Using
Botg’s 6 to ”0 pomt eategory scale, the RPE observed at target HR were 11 to lG When

RPE and HR were fedbaek to the pnrticlpunts they were bettel able lo maintain
nppmprlate tminmg HRs. Many psychologieal cvents oceur when being tested; therefore, _
RPE mnly be a better marker of‘ overall judgement than HR, which can ﬂuctunte In testing

situations.




Summam v

n relrospect every exerclse program necds {0 contam an mtensaty legulatlng

' method whether it is subjcctwe or obJectwe‘ Subjectwe measures tend to be more

reltablc when deahm, with a sedentary or macuve populatlon. Wlth more lesearch being '

condueted on the ’I‘F it wxll hopetull y become a more. w:dely used method.- TWO of the .

_ mmor advantagee ot usmg the T‘T are. |t requ:reb no costly, technol °8ieal dev‘i_ces i
prlor exercnse knowledge is not demanded
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