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Evaluation of exeroiss archythalan reguires Erowledge of distribis-
tlon af auch arrfptheios in & specific population. I haye charscBsr-
ized n eollega-aged (X = 19 yr) population in tormn of the prevalanca
and roprodunibilicy of owercise PCo. Inltially, 106 malss (M) and 109
femalos [(F]l, all Coucaoinon; mon-smoking amd slinlcally haalthy, under-
woat atimdardized Druos Ersadmill Eeets (T1) with eontinsggs resording
af BCG laad W5 throughoub execcies and 5 min. of recovery, Thicty-ane
(29%] H amd 21 {198} F damonstrated PCs, Thoss wers primacily of low
froqueday (96}, falrly evenly distributed ln terme af atrial or wenkri-
eplar arigin, a®d Foumd throgghoul aparcioa and rocavary. Ho heart cabs
ghreaheld foe PCs wae owvident. Hales with PCe exercleed losger (14155
ve 13155, pg.01) than W without PCe. Of the 82 subjects (S} with PCa
en T, 25 M asd 1% F wars retesbed (T2] within 6-119 daya {E = 32 dayal.
Efghtoos {72%) H and 7 (3T%) F showed PCa aloo on TE, Roproducibiliky
. was genprally not presise in tacme of frequancy of PCa, byt Pos wecs
gemaally of tha same origin amd often occurred ab mimilar awerclas
intoroitien cn both tests. Fenales who did not roprodoce PCo exoroiloed
lomgar 11108 ws 18505, pg.05) than P who did reproduce. The results
shaw ERRL AL laaat scsiuional PCa ava Fabely oomnon duelng exaccisa LB
elinieally healthy young sdults, with prevalenoe (p<.90) and roproducis=
bility {p£.05]1 boing higher in males than fenales. Reproducibility
diminishcs as cos locks at epecific Frequancies of PCs, Individuals
wilth six or mars prenatiace cantrastiops durlng axarciss ace pisoh macs
likaly to deronstrate premoture contractlions during o subdeguent oxar=
olam bomt.
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CHAPTER I

InErabantlee

Tha exerolse electrocardiogram is a valuable tool ta the oliniaolan
for disgresia and pregnanla with ans of the ispertsak Funstians of bhe
moroles oloctrocardiogran baing tho detsotion of cordiao arzhythmisa.
krrhythmion can be of many typen and can range from “race occurTAnoss©
ta guite govers perpateal problens, Acchythnlas nay ba sonsiderod an &
papmibla risk [actar af sven synpbon of advanced coronacy artery dis—
Hilllq In crdar for phyaicismd to deteemipe Che sigaificence of ohaerwed
premature contractionn; tho prevalenae of premature contracticns in the
spproprlate populatien must ba kaown., Per adenple, a young pasacn whe
deponsbrates fraquent prematore beats whils urdergoing moderate ewerolaoe
warrasta further evilostion. Before that evalpatien coiuld be corplatad,
It would be halpful to know which apchythnian ars common in healthy
young peaple.

Of further assintonoe to the elimician in knowledge of the repro-
ducibd llty of exerclss-related premature comtractions. For instancs, &
porson may davelop 30 wultifocal pedamatura venksicalar baats during psak
syercine and tho first mimute of resowery on oan Anfkial oserclse sk
A retest might be peocformed Co doa shothar Chass famalis -.mur sgain.
Becurrence of archytbmdas wonld signify & more l:lr.ibinul prognosls. In
this case, repreducibility of the archythmla aids the phymician in

detarpining the probable significance of the arrhythmia.




Fepeat tecbing of an individual vhe has an aeshythcka night ales
hi o way of datermining the efficooy of the treatment wtllized. Know=
Ledge of the reproducicllity of arrhysheisn i@ banic. UDalng tha axasple
above,; Lt will ba presumcd that this parson was plaoed on medication for
oontrol of the archythmia. A third sgsreise test coald than ba pors-
Taormed to avaluata tha offectiwenoos of the presoribed médicaticn:. The
Imowledgo af which prematura contractians are reproducibla with amrciae
in of valua to the physician both in the progeseis and dikgrosis of Cha
prenature oontacticn.

Enswlodone of population apeoific prewalonce and reproducibility of
auerol po=ralated premature contractioms is baRic o the clinicias'a
ohdaratanding of what ia absormal for a certain population and aids im
the prognoois and evalusticn of amy btreatmant Ehat han baen preasceibed.
To daks bhora ara no pcpul_al:im speoifio fata that have beon obtaimed on
thm pr..uqu].qm:l ar regroduoibility of ECS-documentod prematura contracs

tione with exeralap in young adulks.,

Purpans

Tha purpofe of this study weaa to inwvestigata the prevalenos and
roproducibility of ECd-dosunonted prematurs contractions Mamonatratod

during axercios In an apparently haalkthy college-sge population.
Mefinitione

The following are definiticss stating Ehs meaning of words s Ehoy

ars posd Within thia papar.




drrhythmla, Aboonoe of rhytha applisd oopeciplly Bo any varinbies

from the mormal rhythn of tho heartheat (Corland's Illestrated Modical
Illﬁthq-n.Erl 565, p. 133).

Bruce protocol, Ao esercles treadmill best that lnvslves graduaal

imorasses in spesd and alovation. Tt in most freguently oedd with indi-

rlfiuals who are apympbomatic and whe have high oxorcise capsaities.
{appard.® K.}

Ectopic. “Loocated mway from parmal poaition.® ({Dorland® e,
p. 408,

Elactrocardliogran. "h graphic tracisg af tho alestrie curremt

peoduaed by ths contraction of the heort mooole® [(Docland’s, p. 472).

Encapa beat. “hA condition of wagal arrhykthala in which the atrio-

wontricular immilae bscomes effestive bafore the sipo-suricular ihpualea®

(forlasd'n, p. 573).

Jo-r athie.  "0f unknown osssation® (Eorlaedis, p. 723).

vastoris tent., A sserciss best that ipvolven atepping dp aisd
standardized axorciss test shppandix B.)

Maighton peatessl. M eMerolon tmat that imvelven gradual
inoreasen in opoed snd slevaelsn. It i@ moat froguently l:llﬂ:i with

dossnditiemed, aymptomatic individusle. {Appendix l‘.:'-.il

im the atria bafore its Eime.

desr ab & prodeternined height and pace. IE £8 Ehe éarlicst published

Prematura atrial eaptracklan EH.C[, hn actopic beat origimating

Prematiure venkricular contraction (FVCl. - An eotopic beat arigln-

atleg in the ventricles before jts tive.



Tat; alegy of Fallet. “A combination of congenital cardisc defocts
commanly foerd in adults, nomely, palmonary stesopis in the ocoeus
region, interventricular neptal dofech, dmtroponibien of tho ooeka as
that it overrides the Entervestricular septun asd recolvos venous as
well az arterial blood, and right wentricular hypectrapby® [(Dorland®a,

pe 1564},
Pelimitacions

These limitaticos wers sstablished by Cha agthor Lo qualily tha

aubjactn used In Ethis atody,

1. Tho stody was restrioted to 215 subjectas,

2, Thoe atedy whe cofducted in tha fall and wintoar of tha 1578=
1979 mohool year.

3. Tha aulbjects sarae candomly delecksd from Ehe [raohman apd
wanlar claskas ab Oral Roborts Univeralty, bat only thosa whio
papped a nedical poreening wers acoepted fntd the agudy,

4. Im ordar to avold amy comfounding of rosults dop to popalation
ppecificity, emly Caucasian United Bbates residenbs wara

inoloded in Ehe stody.
Limitatdono

Twhad raatriztlons wara bayond the contral of the autbar.

1. The chronological sge range of the subjectn was 16 to 24
FEATH

s Subjects wre profepead non-seokscs; han-drinkars (aleohel b,

and non=illicit drog ueaers.



Chaptar I1

Raviow of Relabéd Literaturs

The rolated litsratura Lo discussed in regard to {1) provalencs

and (2] repredusibility of oworcipe-relabed pramotors conbrastlons.,
Fravalenas

& coopiderable awount of dath has been published on the prevalence
of axercise=relatsd arshythnias. Inkerpeatation and application ef
these rosalte rlqnim.u.ttmtlun. te tha following aspecsts aof atsdy
duatgn or mothodology: characteristion [wge, @4k, heolth otabos ) of tha
parple studied, the exeroise protecsl, categories of arrhythEisa atudisd
and protocol for BOCG recordleg. The interrslationabip of the differest
aspects #f dapign and methodology is important in wderstendifg tha
results of pravicoas stedics.

Andarson, les, Cmepicn, Amplatz, and Tusma (1971) studied 119
patissts who were avalusbed Besaose of coronary ineufficbeney. Sewenty
peroent af Ekely subjocto were mpales, with ages ranging from 12 Lo &5
yaars (F = 44). (The spocific age distributics of subjects wan not
mtated.} (eing both tresdmill and tha Masters (1529) two-step teak,
syerall incidence af prematare contractions befors, dueing ard after
waerchie was 19%, Electrooardicgras rezordisg wWas not gentisuous bat
poourred at 30-secand ietarvals. ECG data chtaiped bath’ before and
afbar oxercise wers alpo included. Patients -u.1.'l:h a pesitive aiercios

togt had @ 3 times gesater Lncldence of venbriguler arrhythmians, with

-] I i



supraventricular archybhniss cccureing ealy in patients with a ponitiwva
axnrclae besb. Thess ressscchors concluded thet “dyorhythmios asscaol-
gted with oxeroise tesbing shéald reales the indox of suspleics of usder-
Iring coronacy artery dissase But abould set bo voed as & eritorion for
a poaitive test® (p. TE3}.

Weltency, Fipsh, Jordan and Corys (15720 tantsd 650 policenon, of
whom 89 hod definlte or suspeoted cardicvasoular disgeass, HBaalth avatbies
wna datermined by & medioal history, phirsioal axeninablen, lecleding X
rays and appropriate laboratory work. All scarcles Cesbisg Was par-
formed an o tresdnill ueierg & contineous emercise protoool, with BOG
baing rocorded continucunly throughoub sxeccios. BEeeovery doto wara not
ineludel Lo the resulbts., Thoos ropcarchers found & groater inoidence of
venkricular prematuras conplexes in the defindbe s saspecied carcaasy
dimsane pihjeits ak avery age Jgesun, althoogh this differance vas otos-
Elebically migniflaamt anly In the 3% to 44 age group. Thers Was o
dif feronoe batdesn tha groups ab any &ge level Ln prevalence of
marciso=induoed ppraventricular preanture compleayes, (Takle 1]
Intacantingly, when PVC'E ocourred, they typloally appeored at a heart
rata of 150 boate/min. or more iIm the normal subjoots, but ab & Fats
below 190 beata/min. §n those with deflnite or sussecbed coranary aebecy
dlpwasa. Individusls with ocoronasry arkery disespes were more likely ko
axhibit Frequant o meliifozal peanaties wenlricular conpiamad ar ves-
wricular tochycardis: It was Ioe opindon of these investigators khat
el Lhifocal vembtrioular pronaturs conplexss which ococuresd ot & hsart

rabs of 150 or groaber do not necessarlly indicate & pathologlo state.



T
TAALE 1
Exeralan-inducesl hrrhythmin Frovabonss §
Daba of MeMeney ob. al. {1972]

Sub joots shawling Bubjacks Almwing
ham Tatal apy M'e amy pupraventricular
Greug Bubieats durimy oxaroisa ponplexes daring cxeroise

A%-34
Mormale® 208 TH{25%]) 1Ti6uD
CAD 18 Tiadn) 1 6%
J%=44
Hasmal s 237 a8l [3d &) FETR R EY]
[ N 46 25(54%) Jde)
4%=-84 i
Hasrialn La 25{43%) IR ELY
CAD 7 13 {48%] FTALEY]

sgubjecta witheut dafinite or auspacted coronary ortecy disaasn
#safuh{eats with doefinite or suopected ocoronary artory disocase

Blackburm, Taglor, Wamrall, Buskirk, sicholas, and Thorssn (1971}
Envantigabed the peevalescd of axercdoos=1gdwsed PV g Bath bafora and
after exorciss tradnimg in 196 "high cisk® men aged 40 = 49, Subieoctn
wera randomly selecked frem *Bouseholds” by 8 guestlonnaira. Rlak of
haart dipeane wan appopesed on the basiz of serow chalestarol octoentra-
tlom, numbse of clgoarebtas emoked, and blocd precours level. & madical
wianiBntion mxcloded all wikth suspactel coremary artery disesss or any !
ather dipability which would inEsrfare with tha &Eiady,  Tho EDS was can-
tingounly moniktored dering o continsous tresdnill ewercisa teat Eo A

hoart rats &f 150 heatp/min.  Traminill tests wérs parfoarmed befera and



pftor am 18-month conditioning progrew. In éavaluabing the daba [Fom tha
sxoellaént adbaracs groug (N = 25), the Following results ocoarred.
Thora wore no statistically significant differences when corparing the
freqguency of prematiico venificular conploxkes bObvees Lhe pea-tralnleg
paeiod pubmaxiwmal teot ond tho poot=training test. locuwewer, “thore im a
mmypastion of propartlonabady Fewvar men with pronatore wontricular ooms=
plexne (9 ye. 4), foswwr botnl prenatura wontrioular conplexes (24 wa. 7]
and a lewar average Teegquancy por man (2.7 vo. 1.8) aftor the training
paekod® (p. 4d47). Thane rescarchers aleo noted that the thoeshold foo
FVC'o was raised in Ehons wio andarsent an axeccise condicionding
fIETE

Julinsk® and Lown (1974) performed 1000 axeccias toste on G25
pacients (X aga = 51.8} both moles and females. The population wan
divided inta the (allewleg 3 groopa: osubjoctn with (1) prowsn heart
dpoase, (2] posmible heart dissasa, &nd (3) s heart disanoo. OOCOIAEY
hiart digeane waa propant in 274 {44%) of the sabjecte, representing 551
af the tests. Tee husdeed seventy-foar (58%) of the cubjocts hod posol=
klé keart diseasa and accoonted for 361 of the cworoise tesbe. The
remaining testn (68} wers performed an 77 [(13%) isdividuals wWha 4id sot
hava heart dlssago.

Sgbjects Pebs exercined on & treadmill or bleyele argoneter, waleg
a contipoous protoool, wntil echasstion; sympione; or EOF changes neces-
pltatad ptoppipng eorlier. K11 BCO dats wore continocunly rooorded an
taps for snmalyeis. The teaulEs Wars Peported aa chay pertalined to the
enblra gubiject population; therefore; individasl patlent subgroupn Wesa

nob differontistsd: eccording Lo acchythmios peovoked. Yontricular



ootopls activity wan prassnt durlsg sxecclmes of racavacy im 592 of the
10 axercioe teats |59%). Atrdal or jusotional provaturs bosts woro
obsarved im 262 of tho 1000 tests (26%). As an odditional as=pect of Eho
study 163 normal mon (X age = 43) ware compared Lo 168 soranary astary
di enano patlonts ¥ age = 54) im order ko daterwine the prevalencs of
PVC'e during exercies sed reccvery.  The pratocol Was Bha #@ane A8
described axcepk Chal ne cardise pedicotions wvors bolng tsigen by any
pubdeoka, Sizty-ona (F6.3%) of the men with ecronsey arfery dlaspsa
devalapsd PYC s with axaraing aF rosceary ai comparad ta 31 [19%) of tha
normale.  The invostigators noted that more of the eoktoplo aotlvity
poourred during post-eserciss recovery tham during sssralse in the coto-
nary artery disssse group, with the distribution of archythmiza bolog
nearly tho seme in exercioe a8 in Fegoyery for the parmals,.

Froalichar, Thonos, Pillow, and Lanceaster (1974) performed 1,350
graded exerclise tests om agympborabis mon €20 = 54 yoars old; E = 37.8}
im &k armed services Eo debeck libtent caranacy arbery disdass, The ECS
wag contliemcosly recorded on poper both durimg and aftor 8 mawinmal
troadeil]l esarsiss tesb. Thirsy-five paresnt of tha subjects had P9C s,
ranging from single to 4 or more conseouktive PVC'e. Forty peroomt of
thoens sibjecCs had PPC'a ipltially durisg labte eaxarcise. IE waa foumsd
that the ooourremce of PUWC"p was related to age, but this was not a
mmans af ldantifyirg & high risk groop apart from a poaaltive axereiso
tant.

Pravalenca of emereise-induosd PVC's In beth cardiac patients .and
marmals wam sbudisd by Mollenry, Harris, Kavalier, and Jordan [13976).

Four hondeed alghty-two male aubjects wara diwvided inks 3igeoups: groap
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14, 141 patdests (31 - 59 yr. odd, ¥ = 4] wibh chesk pals seed ncomal
goronary artorisgqeoma) grogp 18, 444 age-matehed policemen who wers
apparently froo of coronery aetery dissoss) group 1T, 197 eubfoctas (25 -
% yr. old; ¥ = 48} with chant pain ond artéciographionlly dooarsnted
carenary ortesy disssss, Apprapriato podicstions were discontieued
prior to axerciss. Those pakients with casdicayopathy, valvular heart
Al gpanss, hesrt fallure or bypecteneion wera ssoluded from the study.
All sehdectn wers tostod on the teesdnill uning & contimicus exercise
frobescl with ECA recscded sontinwoualy during emorciss and recovory.
Groupp T& and 11 ware axorclood to elther cheat paim or B5% of cheir
predicted naxinal heart rake; with thrae cubjects being escepbicss in
that theoy had their test torminated dus bo eplscdes of ventrioular tach-
yeardia. Bubtects in group IT wera exorciso-tested to their velitiesal
naxipal beart cate. Prevalenos of exerolss-induszed PYOa wan 10% (o=
23) iA growp 1A, 44% (n = 541 in group 18, ond 20% {n = 57) &n group II.
fiveuvar, whor taking into acceunk heast Faka at the tine of coourrence
of tha scefythnia, tho fncidence of srrhythmias st hoart rates up to
130 /min. wera 9, 6 snd 2T% raapecbively. Tohus, these isvostigeboes
found thet subiscta in group IT exhibdbed mars of thaie prefature con-
tractions at & haark reate balow 130 than did subjeots in sithes group 1R
or 1@, Ala@a, tha mora sarlous forme af veabelcular archythmias (rulti-
focal beats, veskrisitlas tashycardia, ebte.} vers mors cosmen at sabmaxi-
pal hsast ratas in thoge with coremary artery discase.

o & fallew-up stedy porformed oo the pelicesan who woeo evalonted
by HeBanry in 1973, provalescs of axorolsc-induced ventricglar arrhyths=

mings wan detapnifsd in 543 maloo wha hed bean ewaluated 1 = 4 yoars (K =



LA

2.9 yr.] carlier {Paris, McHaomey, Jordsn, amd Morria, 1976). Tha mub-
jeckn’ sgen songed from 2% - 50 ywarn. Of those subjoots evaluated, BN
had dafinite oF menpected coranacy accacy diseasss, Sabjects with PVCrn
8t rest wers oxoluded. Each subject porfarmed o somtinuous ésaadmill
apareing tant with uninterrupted KDG reccording. Por all groups, poava-
lenos At topt 2 was simllar ©o that at Cost 1. {(Table 2} The axplans-
tich given Fer the decrsosed provalenon in the 45 = Sdoyoar=pld ocoeonaey
artory disoaso grouop was that 4 auhijects ghowed PYCTa At rast during
topt 3 and sweres sxoluded from tho ofudy. In agroement with ktha sboedies

from the HeHenry group; Farie et, al. found that ooronary artery disoaso

TRELE &
Exarcige-indused Rrckylhnia Provalsnce

ks of Paris ob. al. (1976}

fubjects ohowing arrhythmlzs

Total digripg esxeroies ing
hge Group Eubieota Tk 1 Timt Iw
1504 %

I:b:l.'n‘jlﬁ 217 S IEVR T THCFEN )

[ 1] 17 BTN} Bid N
I5=44

Bermale ]il] BEREIND TE{EEW]

CAD aF 21 E54wE 27 (FhN)
45-54

Hormale 45 1O} 19142%]

CAD 25 IREET RN HiXE%]

*Tast 2 was 1-4 ye. (R = 2.9 yr.) after test 1.
TBubjects without definite ox suspacbed coranary arktery dissase

Subjeatn with definite of swspected coronpry artecy Oicsnss
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autijeoks coveloped more archybhniss st 6 Beart vato lesa thas 150
huntsmfndn . than did thair cemparative koaltky groap. The investigators
eoncloded that ewercipo=ralsted PUC's appaar to iscreass With ago.
Thaes muab-jects with definiis of auspacbed sorcpary artary disossps poom
to have & greator provalemce of PYC'n then do their nommael coanierparin.
Jaren;, Kaplan, Sciwarte, Chou, Bmndiker, and HBoylor (1976}, in
studying tha raesponso to awarcion af ter total sungloal caprection of
Tatralogy of Fallok, utiligesd & conltel geedp of healthy aubjoects, pri-
marily clildrem. Tho contral group aomeiated of 109 oubje=ts, B0 molan
sl 81 Froales (aged 5 - 42 yea,.] with no moan ago givom. Bome of thean
s jactn Wore avalusted for chest paim, falnting AndJfar cardlies mimur
but Ehai- cligiecal syalisblon &ad rotrnal. EBxoh of the subjeckte under-
want a 1eodmun bicyole exercise test in which the slectrocardicgesn was
mondtorn  bot nmob continecualy recorded. Hot a slegle subject in either
male or emale conkrel grecps denssstrabed praeature ventricolar ar
atrial csnbemationa.

In & stody parfacmed by Ofall and Ellestad (18771, 6,300 patients
(B0% mor . Z20% women) wers bested to detearmipe the predictive Empljea-
glane o PUC'R Auring edaredop testing. Subijeots ranged in age from
21 = 00 yoarm wikh the predeoninont nombor (50%) of subjects boing evalos=
ated for chast pain. Twenky=tes pecdéent of tha subjeate dorcnstrated a
history of a myocardial imfarction, while smpother 28% had hypertensicon,
and 6% wero post-onrdimc surgical patiants. Only V7% of tho subjeccs
unu; frae of Known or suspooted oofonaecy artesy dilasahp as debesnined by
& aoipschansive pre—test sxsnlnation. EBubjects were tested on a tread-

mill with contineous BCS recording. Presature venbrlgulor contractions



wers moted in 1,327 pobdects (20.4%) edither fmmodiatoly before, during
fr immediataly af ber aserclss testing. Omincoe FYCYe (dofined a0 multi-
Torn bigewinnl, vopotitive, or techyoardis) wers obeocved 1 207
patients (3.1%).

Sani, Erasner; and DuBuak (1973) determined the provalenoe of
parcioo-induosd vontricular archythmisas En mos 3 ©0 52 wedka af Car mypo=
oardial infarcEion with 155 man (8 aga = 5328 yro. ) bedng sxercise-
tested walng the Msughton [(1963] protecol. Conkinmuous repcrding of tho
EcS frem 1 ndnubes bafars asecaisa wntll 10 mirutes into recovery wam
parformed on all subjacts. Tha mean provalsnce rate af axarclos-isduced
PFUC's was 524,

Exhlom, Hartley and Day (1272] studied the scsurpance asd cepro-
duoibility of exsrolme-induced FVC's ile & normol popelation. ‘Threa han=
drad forty-five spparontly healthy subjects [(ZA9 men, 56 wimdn ) Wera
monkboeed comtlinuously while walking/foqging in & YHCA settinmg. Mo mean
age for the stuedy popelation was glyen; howewer; subjecks ward grouped
secarding to age. Thers ware only J women spd 17 pen ender Ehe age of
Wi, Tores of 17 mala subjects (18%) endar 30 yaors of oge had at least
1 FVC. Mo wenon under the age of 30 oxhibited & PVC while 2 of 10 (20%)
pk or above age 50 demanatroted ot least | PVC. Women ahowed fewer pre=
matura contraokiona at overy agn tham did mem. “The prevalance catas of
yemtricular ectopy in manm incronsed from §0% at a heart rate botweon
103=110 beste/min. ko 50% above A heart rate of 150 bBeatafnin." Ip. 3"'?-.
Hore promaturea contractions ooourred during exerciess than recovery. The
Eraqaanay of eomplex arrhythalas such ap mileifesal and palesd basto

bopame mMOTD OONEOE &N o imoreasod. A soporats group of 21 patients
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with preovicun myooardinl infarctions did mot “ave mere prenatuse can-

trootions than did thair healthy countarparta of the Gome apa.

Bummary of Fravalanoca

Pravalarte of FRC'o

Tha literature reviewsd shows differing prevalenco rates of
percioneralated promature atrial contractions in adullt poepalations.
Feported prowalanoe of owerolso=related PAC'n for & normal male popila-
tlon recged from 6% in 25 - M-year-olde Eno 14% In 45 - SS5-ymar-alde
uming continuous manitoring [HeHesry ot, al., 1972). Anong ooronary
prtory discase mole patiemts wolrg ocoobimuous meniboring ekesrcliss—
related PAC'a tanped [rom B% im 25 - Jd-yoar-olds to 165% in 45 = 5%=-
yonr=pldo (HoHenry et. ol., 1972). Jolinek and Lown (1974 ) reported 26%
of thelr subjects dencestrated PAC'S uoing comtimuous monitoringy how-
wrar, thelr population conslsted of bokh noemnl iedividuale ond cardioo
pationts. lodecson ot.- al., {15721 found PAC"e only im thedr cardiss

papelatics utilizing non—contlmuous monltoring.

Provolenca of PWCa

Baparted pravalencs af sxarciss tosb-falabted PYCF e i nosmal
afuits Tanged from Z0% in 25 = Ji-yesr=old men (HoHesmry et. al.; 197%)
bo 4d% 1 31 = SS=yaar-old man (HMoHenry ek. al., 1976). Ekblom atc. al.,
(197%] when .lmuiuutinq a mocmnl papulaticon exeecising in & recrestlansl
petticg found tha provalecoce of PYC's to vary dn that 3 of 17 110%) mals
pubjieste undayr age 30 had At least 1 PVE whils 45 of 90 mos (SO0%} kod

produced 5 FPYC ower age 40, Im women undar age M) thers were no PVE' g



howewsr, 2 af 10 (M%) women sibiaots over &ge 50 hoad MO e whila agex-
oiging. Pravalence &f edersiss bepbt=ralated FYC's among cordlss
patients rasged from K64 im 31 = 3f-year-old pen (McHesTy et. al.,; 1076}
to 52% (¥ sge = 33 & 8) in men 3 bo 52 weeks afCer 'f:l'ﬂ'hl-'l'ﬂ_iﬁi Enfaretian
(foml i, al.. 1979},

Provalenos of PC'si Formal
V. CAD Subiscks

panple sharasteriscics, tha exorolso protoools; and the diffarent
typae of roacording mothods possibly aocomunt for meny of tha apparent
diporepanoises botwesn studies. IF eome treads can be nobed; a1l bak ana
wiudy {Ekblem wmk. al.; 1979} foumd thak ooronary artery diosans subjoota
chibitod mers axercios arriythedins than de thelr healbby counterparts
af tha samo oJe (Goooh, MoConnell, T9T0; MoHenry ebt. al., 1072; Jelinek,
Lérwrs, 19741 Faris ot. al., 1976). <Caoardiso potionte aleo dovalop their
arrhythnlan a% a lowss heart rate thas do boalthy adolts [MeHeney at.
al., 1972 MoBenry okt. al., 1976 Fario o, al., 1076). In sdditiom;
the mers sevacs typas of asvhythmlas sppear to bo nook common in, Gxar=
mise among coronary artery dioesse pubjsots (MoHeory et. al., 1972;
Mctienry wk. al., 1876). Alaa, the pravalssca of awercise archythnias
appoars to fnoresss wikth age [Soech, Motoemell, 1970 Froelisher et.

al., 1874; Faris at. al., 1578; Exblom at. al., 19795,

Frayalamca in Subiests €35 yaars

Orly thres studies menbionsd sbilized sibjeata undar agas I5

{fndarson ek. al,, 1972 Froelichér et. al.; 19M; James st, al., 1976,




In all throa studies wery fow nubjoots botwnes the ages of 16 and 24

wora evaluated. It im diffioult to dipcern the exact nombor of oubjeoks
ntuﬁjl_ud becauian only the maana and rasges of tha study populations werae
givan En both the study by Anderson of, al., (12792} and Jahos abt, ol.,
[1976], Tharé weca wery Faw Comoles ineluded inm any of the above-
puptioned studles. Jomop et, al., (1976} whans subjecto rasged from b
to 42 years; surprigingly found no prenncure contrections im any of
thair hoalthy oubjects, though mom=contineous senitoring may ba par-
clally responaible for this findiog. Frovalonoe of poessbure conbrac—
clons among young people is impossible to assertain from ehae svailablao
1iteraturs because of the differencas in protoocl, ECG monitoring tooh-
mdgquan and uscertainties regording oge in the stady popalaticonn. In
coarining the previcus studies these is ln fast very little useoful data
partaining to pravalence of oxercise-rolated premature conbracstions 1n
young pocple. Consequantly, moro sgo opocifio data in needed to deter-

mine how pravalent prémaburs contractions are im a young popalation.

Fapr odumibi 11 Ey

there are two iepartant fantors Bo conaider in intarproting tha
date em raprodusibiliby of exeroise-rolated arrhythmiss. one Facbor la
pubimokt charasteriatics, 1.d. agdo, sas; hoalth stetur, amd the other ia
Eka machodaleosgy that wan ussd [oF debsrpinisg reproducibilicy. Tho
length of tima botwasn teots, interwvention betwssn tests, the axerciss
mednlity and proktogol weed;, ond the tvpes of arehythnias studied mey

af fack gwerall reproduocibility of eworoisp=related archythmian.
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feaoh and Molonnoll {1970) studled 713 subiests (500 pales, 204

famnles | whoso ages ranged From 17 te 82, Tha purposa of tha tent wao

to aithor disgnoss coromacy actary disonss or bte avaluata their fumo-
ticnal wkatus wlibth known hearit discaps. Subjects wore bapted oo &
treadmill]l to “sonfartables belescanss” o Lo B854 of thair predicted mawi-
maih eyt rate, with lesd '.I'5 baing ocontirucarly mendtorsd during siec-
oigo and B minubes of regovery. A spbgeoup of 30 wera tosted on &
tropdnill twies within a teo-waok poriod to determine reproducibdlity of
arrthykthniss. The specific &ex asd aga of Choae mubjectn werd oot
ptated. Of tha 30 subjocts ratoeokbod, 4 of 24 (17%]) denonstrated Tepro-
duaiblea arrhythnian, Reoproducibility was pol spacifioally dafined.

Jalinek &nd Lown (1974) comducted oxeroise tests on 17 “unoeloo-
tel” primarily male patients who hod b Aean age of sppreximabaly 53
yoarn. ALl wers sardiac patlients who warae ionvelved in a cardiao reha=
bhlitaticm program ducring the bime of tha Cestlng, with alther o traad-
mill or hicyele ergoneter being utilimed. There wes contioricus
recording &f the BEG. Sobjects conplated teo of move oxarclss tosta
withim a spix-month pericd. These ipvescigaters defined reproducibilicy
as *the nuabsr of tleaa Ele arrhythela eecars in abil the tests performesd
aftar tho test that ldentifiecs the archytimia® (p. 51711, Cther
roasarcherd wAually only porfoen two teato to determine reproduoibility,
Reproducibilicy renged from 30w for PVC's be 306 for vaentricular
tachyoardio.

Fabiaf ek, al, (1074) exarcise—tesbad 50 patlents wilth caronary
artery disease at thres-manth dntervale, wigh appropriate wedicaticns

bpirg disssstlnied bafacea LosbiBg. Wo pablents wikh Reart failurs,



hyperessnion, intsrmittent claudication, rhythm or conduction diatieb-

anoma, or mustuloskteletal dissase limiting asaroliso porformamcs Woiso
inolisded inm this stwdly. PEicgpola ergonabtry wan performed antil 75% of

. pradicted maximal perchic power wan attaimed oF umtll signn, aympooms,
or BOS abmormalities cauesd an earlisae andpoint. Mo data were given as
s age o aad of mubjescts, or protocol for EOG  omitering. Althougk thae
Imltial study group olze was 58, sotuslly esly 7 pakients of the 50
deponatrated arrhythnisn on the Eirsk swercies test. Of the 7 patiants
who had arcbythrdos oaly 1 reprodoced Elia arebythmls an o socond oxor-
olen teat,

Parig, MoHmnry, Jordan, and Marrie (1074) as mantioned aarliar,
invertightad the popeoducibility of exerolsp-ralated arrhythnias i man
aged 5 to 80 years. Eighty-ons of the 543 subjects had definlite or
puiEpectad saranary artery dissase. K continwoows tresdnill sxesciss Cast
ko yvalitismal maelsun with comtinuous ECO recordimg wes perfarmed by
pach mubiect at 2 diffecent seomicos ssparabied by ofw Lo Cour yoars (f =
J 2.9 yra.). Raprodocibiiity botwoen pormals and thees with definlts or
suspected ocoronary arbecy disesse differed. The peroent of nubjoots whe
ragroducad tholr arrhythmios on o peoond benk increamed w@ith age ln bath
graupa. {(Tebles 3} Subdjests with corosary artory diooase, houswvar, wares
mara likely te reproduce their archythmis as they b s slder than wara
the pormal group. "Essrcise-leduced weantrloular arrhytbndss werse mob
raprodecible by typas or complexity® in sither graugp.

Hhegpe , Ernee, BEeimss, Lopez, Conda, Caskellsnos, and Myerburg
(%77) retosted 13 subjeats (11 gales, I fenalss) With a mess aga of 52

yaara Es debarnlne Eha reprodusinility af exercipa-indoced archythelan




TAALE 3

Exnrclze-induced Arrhythaia Rapsodecibd Lity

Data of Forio at. al. (1976)

pem with hrchythmdee

B with AeehyEhnlas on Test 1 oo Taak 2%
Wi Ehmin Wikt
Aqa Group Trkal krehythmias  Aerbythaias  Tokal  Arebythmias
{ye. hiHo. b [ an Teat 2 an Teakt 2 Ko on TaEt 1
25_35
miz17)" [ 29 (454} 35 (554 72" as(san
capi17itt | 40508} 4 (50%] B 4 (50%}
Ja=dd
(LTI ] Ed 27643} A7[58%) 7 45 (50%]
CRBEI ) 2 (24N} 16 (7641 26 10398}
45=5%4
Hi45] 16 G030y} 10 (82%] 21 T1E82%)

CADIIS) il A3} REELY 1% Aidan

TTast 2 was 1 to 4 years (R = 2.9 yr.) afeer oot 1

a'ub;mcl:u without definite or ounpocted coromary artery disoasa
_“‘_Eub].m;l.'.u with definite or swspootsd ooronary artery diseass
Bubfeckta wha d Ernind Leular prematice cooplesss & rest on

a now Cindisg on Teat 2 were inoluded

aftor 45 nisutes of rost botwodn tests. Eight subjecta bod cardies dis-
aams, whils 5 wers appasontly fros of dipsass. A1l wubjects wers Fron
of archythmiss at rest. A Bruoce tresdnill protocol with continsous BOS
rocording was utilized (Beoca eb. al., 1971 1. Eleven of 13 subjecks had
wame byps of PYVC on both exerciae tests, Theso investigaters found a
“ponslotont decreasas En Eh nu.nhnﬁ' and geada of sevacley of PYC' e an Eka

sacand teat" {p, AR} o compared to the first. Sincs eyvery subdjeot hed



at least one trasdnill cest bofcee the study, this finding 1s of parti-

eular intorent. An oxplanation giwvon for the decrasss wes thot theca
appoarsd to ba lower rate prassecs prodiects on Che socond axarcisa Tost.
It wid cencluded chat ®ona cannob assops tho effeotivences of &an antl-
arrhythmic drog based polealy on the decrsass in the amcunt of sevarlty
af vontricular frribability batesas tWo Succossive oxercioe toste®

(p. BSS).

Ekblom ek, al, (1979}, as pencioned earlior, Lnvestigated repro-
duaibility of ventriomilar ectepy in nofnal subjects. REeproducibdliby
was determined kn 3B male osbjests; bhowower, no age rango wos provided,
Bxbjects who produwced a premature vemtricular beat during walkisgs joq-
ging at an oxercies clams wera ceabinuously monitored on either o bioy-
cle or arm crgometer. Bubjoots werm exercised on the bigyela ustil a
heart raks of BS% of age-aatimated poak wvas excoecded or performed arm
exaroiss unti]l Tk of Eheir asbimsksd maxismol heoart rate for log work
wan attaiesd. Roprodeoibility of ventricular sckopy wan 55% is fedivi-
dizal subjects it incsadsed whian efalesting the parcant of wentrloular
ockopy ag 4 group from tost cne to Eest Bwa.  "Tha pefcenk of Eaeks in &
group wan almosk idankical en btwe beats for any heork vate or omoroios
sanditlion® (p. 400. oOnly 22% of Ehe subjeots peproducsd thair ssactk
mmbor of prematuce wamtricolor bokbts os & roebeot. Howowver, If more
tsan 10 FVC's woere Ffound om the first test; & retest was positiva in B0%
el e mdn .

Bami at. al, (1818), as reported sarliec, alas obeacved rapeoducls=
biliey of wantricsular prematurs bists in mom 3 to 52 wecks of ber myocar-

dial infarction, One hondesd Fifty—five mea (K age » 5328 yre. | wore



eHerolips=-topted uoaing the Msughton protoocl. OContinocuss recording of

thoe E0O from 3 mirutes bofore sxoraiss wuntil 10 minubes inte recovery
wiil pacfosmmd on oll subjects. The saaulta Dndicated that roproducibii-
Ity wae groatest ot an imtertost leterval of 1 o § days. They aloo
noted thal [reguency of prematura ventricular complaMes and heart rata
ab pEask af the arehytheis ave mors raprodusible than satsgarioad
repponany sich as whethar the arrhythaisa sas slisple oF conpley La
QDAL AN,

Raganekd, Dmich, Btainfald, and Kupersmith (13730 exarciss-tested
19 childran twlca ©o avaluata arrhythmias and thodlr reproducibilicy.
Using the Bruce protoool, 9 boys sod 10 girls aged 5 to 16 pears (X =
11} with eheanbe idicpathis wantrlculor amd supravestelowlar aeehythelos
weres tosted twioo 1 hour to 1 year spart (% = 3.1 montho), The EOO wan
contlnumialy recorded an paper balace, during, and after axerciss with
FeccvaEy Caking plecse in the siples position. A8 4 gigiup, pecfarmancas
ware nok statistically differont betwesn tesk 1 and tant 2 regardimg
maripal haart rate schlayead ar I:,nl:.nl ponrcisn tima.  Each shild dupli-
cated hisfher arrhythmia on & =mecond tmst. Many of the mubjscts' pre-
naturo comtractions disappeared at approximatioly cCha sang heart rata on
bath teats. The asthars conclioded that *Che effects of sxerciss on s
variety of chronic vemtricular and supraventrigular srchythmisn oould b
rapidly ammapmad and; althoigh bha mmber of patienkts was not large;

regialts wara highly reproducible in all 19 children evaluoeted™ [p. 935).



Burmrary of Bpeodusibilioy

Beproducibility of Posd  Formal
Vo, CADR Bubjacta

Roported reproducibility of exeroise-related archythmiss warlas
feem 14 (Fabiam ab. al., 1974) to 100 parcent [RPozasaki et al., 19791,
depending upan Ehe sobdecte ptixdled and the methode vtilized to detect
archythnisn. <Cardiss patisnte have demosstrated highar reproducibd ity
than neamal mibjects (Faris e%. al., 1974}, BRleo, repreducibiliby sesne
ta Imsreass ith sge (Faris e2. al., 19745 Thase Jdesan sel appeac Be ke
any st time ipterval :thal: ia optimal in Ecome of maxinizing roeprodocl=
Bility, althaigh a wery shork time poricd {less tham ans hour} appsars
tn pignificantly increase reproduoibility {(Sheps et. al., 1977). Con-
timiicain rescrding mast be employed in arder &0 properly sosess
reprcducibility.

Roproducibdlity in Subjects
LIS ywoara

Thers was only oo atudy reviewed whone subdscts wore under the
age of 25. Both the stulies perfarmed by Socch and MeCannall (§570)
and Exbiom et. al. {1578] were unolessr as to thedr subdieots' ages who
wara wwalunted to datermine regproducibilicy. Therafore, b Lo impoosi=
Bla &n thees tws skedias to eskablish what trends occurred in the wndec-
2% age grouvp.. Ropamski eot. al. (15%70] conscgooantly appoors to be the
. caly atedy whess aubjests ware younger (4 = 10 yre. ). fosanski®s sube
cojsots all wers evaliosted bheomuses of alcesdy disgnosed idicpathia wentri=

calar or supraventriculay archythmlas and he fru.n';ﬂ. 100% reprodscibilEey.




In‘the 16 to ¥2 age group utilized for Ehis otwdy no approciable ovle

donce axisbs portaining to roproducibdlity of premature ocentrackions.




Chaptor IIT

Muthada

Tha daseription of procedures atilized dn conducting this avsdy ia
dlvided ints four mestions: (1) Subjests, {2) Testing Protocool, {3} BEOG

Foalyain, amd (4] Statintical fnalysia.
gubjectn

This study was oonducted ab Oral Boborte Uniworsity (OAUE primarc-
ily during tha Fall emweter of tha 1978=197% aonsdemia school yenr.
Teegs hundred sighty-pix eobiecte (203 femalae; 183 malas] ware ramdomly

‘pelecked frem thosa frachmoen and senlors at OF0 who met the following
prdtariar dad oge 16 to 32, (bl Caucesiam, (=] 0.8, resldest. A1l wara
pq-qh._u-_d By - s nbﬂ—ﬂ.l"'ﬂ:ﬂhﬂl af aloohalle bevorsges, and nom=
usorn of fllichk driuge. ALl Aubjects wore sskod mob to conoums coffse,
emh, soft deink or food within 2 houre of thedr treslnill test. The
purposs in aelecking enly Caucaslan 0.85. rosidents woe to avold any oon-
founding of romilts dus to pepalatlon spesificity) also; ralatlwely fow
ran-Caucanian or foreign residents were available for stody. Of the J86
mibjoots selecked, 215 (56%) sotunlly partbcelpatod in tha study ond pro=
vided data sufficient for inclusicn. Agos and phyeical characberistics
ara aheen in Table 4.

Esch aubjest wad nedically soreensd and approwed by thn unlvacaity
ptodent haalth aervice For exesclioe with s limitations. ALl subjects
wora ooceipidered to ba "hoalthy™ and Iru_u af any kmown oardiovessular
ﬂ-'lruuﬂ:-,

24
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TABLE 4

o, Hedght and welght of subjecta (R & s0)

h'_ Halghi Hlﬁl
Malaa [BM=106] 9.3 & 1.8ye. 179.3 & G.8em. T2.7 % B.507.
Femalan [H=104] 19.3 2 1.8yr. 166.8 = 6.7cm. 50,6 + 8,dkeg.

Tontlng Frotoool

Each mubjoct uedarwent a traodndll test osing the Broce protoool
[Bruca, 19%71] with continoous recording of tha exerolse sand recovery BOG
.l;l‘.'l] '.I'!‘h Traadnills were calibratod for aach alavabian befara tasbting
and ppesd was calibosted during esch test. & T-lesd Hewlett Packacd
1500 A BEOS maeching wan usel for monlboring olong with a Hewlatt Packard
7853 B singlo=chasmel soope. Frior to exerolse and after ak leasst 30
peconde of gquick standing; & chythm strip was resorded for spproximatsly
11 sscondm with thes subjest standing. A senend rhythm sErip wan rac-
crdod after approsimately 30 soconds of hypervemtilation. Most sub=
jecta’ hoart rates retarned to within 19 boats/mim. aof prehyperventila-
tion level by the baginning of the Ereadmill test. Each subject then
axproised to a volumbary mawimun offort) if this could net bo schisved,
the dats were not used in the stody. Immedistely opon ocasation of
aarales, toaAt duratlion was noted and tho aubjest asai@med o suplne posl-
tion for recovery. Heart rate was messured each misuta daring oxerolse;
at test tormimation; and at tho at; 3rd; and Sch minuce of rescvary

wusing 4 standard BOG ruler. Bloosd presoure woo moanured during the
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thir¢ miputa of sasch sbage an losg an the subjoob won walking and ab Che
gk, trd, and S5th minete in recoyvery. The Erendall]l Cest protecol for

thin sktwdy wan oonpleabe sfter § misuton of roIovEry.
BCG hnalye=is

Each BECG was Paviewsd by an fmeriocon Collage af Sporces Hedlicleo
fertitlied Preventive/Bshabilikative Exarcioa Toot Techmologint and all
premwsturs hoats wars noted asd fdentified, Fremature cootracticns Warae
identified an aither wentricolar or supraventricular in origim. Crita-
ria ussd Fer ldesblfication of a FRC warat (1) prematuse f5n appearanco,
(21 I wavs which differed from sinus peda bnltlated eontraction, (30 QRS
pattern connimkEsnt with sinus pedo Anitiated oontrectiom, 4] corphnén-

beey pawno whean next cru-ndul;l;uﬂ_ baat L& origirated at tho sinus nede.

criteris used For jdestification of o FVC were: 1) promatics in
appearamae, (21 no existing B wave, (3} QRS width being 2.12 asconds,
{4} cowponsatary pause shen naxt condested contraction io indtiated by
the minus nede. FPrematars contractions wers alee charscbacizsd accord-
ing tu the newber of prassturs contractions oboeryed during sxnrciss and
rogovery [1=3%; 6-10, 11 or macral. Lastly, premature contraoticnn werse
divided lnto 3 categordes: (1) early oxscciss, defined as S50% of mawl-
mal nttained heare rata;, (2] peak exoroise, dofined as >80% of moximal
attained hesrt rako, and (3} recovery. In ineBances whards theea was
fqusstian am to idenbifiestion of an arrhytbmia, a oardiologise was con-
pulted, The cordiolcgiesk alsa seyviesesd] asch best in which sigro, aymp-
toms ar BOD chaosges wora noted during exericos or recoveary, Thoss subs

moka (W = 82} who disploped precacura bhasks durisg Eho treadnill test
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waro anked to return for snothar Erseadnill best. Forty-four oubjeots
(E9%] returned for & sescsd Lewkt. Tho mean tine inkerval betwesn taakb 1
asd basl 2 wns 39 days (cange = &-110 dayel. Teanky of Eha subjacks
{45%] wars rotepted within 30 daya. Bubjects exhibiting minor oicum
arrhythalan duriesg axercise wore not moted in the results sectien. IE
wsp felt that thaps archythriss wers probably des to changes in rate of

spapirabtion andfor neryounmosn,
Sraclatical hnalysino

The sbatiskical Ersabmemt of the data inocluded the mesms (X} and
prandacd daviatisas (800 of all portinent varliables. The isdepasient T

tost wom used o detsmmins statisbical diffaresces batweon groupn.




haptar IV

The results and discuspian aestlons will ocach be propenmited Ln 2
parta: {1} preévalenon Aid [2) reproduaibiliby of exersise-rolated pro-

makura conbEracblono.
Ropulba
Broval e

af the totol of 217 subjecte; 31 of 106 malan {25%) and 21 of 199
(19%) femalos had some type of prematuse controction during the exericas
tesk., Thers wWers 3 subjecsts who Bod arrhythnias ather than pesmatura
EaatE:  two hod Wenkebaoh Fhenonenca le pacovery and one had an spoapo
bent during sarly exerciso. Teo pubjsots displaysd akort puns of paros-
yu..ll. atrial tachycardia which eeded after 5 cucocssive ectopic acrial
baats. Sorlows archythnias sech as sentricular tachycsrdia cor palrs af
premature ventrisular contractioms did mot coour during axerciss or
rocovary in smy subjests {Tabla 5). As cun be sesm in Teble 5, most af
tha premoturm bonts obhwareed wers of a total nuaber of & or Isan for
both males ard fomalen. Only 9 males (29%) and 2 femalas [9%) displayed
mera than 5 prematurs besats during the oatire exerclpoe tost. Presstars
pontractians wara iﬂl’.tﬂt‘:ﬂd throughout early exesclas, peak axareiss oed
racavery. There did pot sppedr to be ony trends in Terms of type of
preaaturs baots exhibited awcept that female mibjectas produced more pro-

poture atrial senksasticns than provaturs ventriocular contrackbions.

i



TRALE 3

Pravalence of Prematurs Contrectiome with Exerciss

Rarber of Bubjocts with the Imsdicated Arrhychaios

Early Emsrcige®

Peak Exarciss™

Recovery

=% Recovery
Total Mmbar
of Premarieea Pac myc Any PRC PV Ay AT PWC ey BRC PWC Any
Contracticnms | anly only Both Arr, | oaly enly Both Rrr. | eely only Both Fer. | esly enly Bobh Asr.
Males
fnm3d )
=5 2 i 10 4 4 ] 3 1 2 il 11 & 2
5=TR 0 ] 2] 1 1 <] D 1 1 I o 3 2 - i} 4
11 or mars - | (<] 1] 3 2 g ] 1 o L1 = o 1 5
Petia ] s
[r=21
1=8 4 a ] 4 2 & L] a 10 T a 11 12 5 a2 13
E=10 ] 0 1] u 1] a -] a o 1 a ] =] ] a =]
11 .o Bmoka 1 1 i ] 2 (1] 1 a | 1 1 5] 2 1 1 a 2

*Early exmscise in £90% of mecdmal attained hoart rate.
wiPeak oxoredioge 152904 of maccimal attained hasst cats,

L T4
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Tha ¥ Fenmalos that hed 11 or more prematura bontes had 27 premaliica
atrinl beaks and 78 wentriculér contrécticasn raspectivaly, secuaeeing
throughout theé pretossl. Tha pronoturo vestricular contractiomn secs
unifecal inm appesrance snd thors wers ocoly 2 paive of prosacurs akelal
bofts dencnateatod. Ta 5 man with 11 or pore prepaturs boats during
tha test aversaged 54 prematusa bedsts (Fanga 15-114%, 14 af whieh wore
venkricalar. Thera wees po couplots of promature conbtraotions and Ehae
remature venkricular sapbraskions agpasrsd to ba unifoonl.

Tha Fenales wlith peematurs beats did not differ aigoiflcamily Trom
tha femaios without prensturs beaks in Eerma of helght, waight, tobal
treadmill bimae oF poak heart Pate atbained I.'I'.Hﬂn Bl. The malan with
pranitara boatn did not differ pignificantly fron the malon wlthoot pros
mature beata dn berma of habght and walght, bak tha groupn differed in
termn of ktotnl treadmill tine snd peak hearkt rate. Hales with promabuco
Boakn oxercl ged loogor on the treadmdl! (14055 we. 13:85, p €.011; yat
thuir peak heart ratss wers lessy Fhan thair male counterparts without
peanatura cantraotions. Thus, an & group, the pales sho demonstrated
prematura beota with exercise wore ot 4 higher onrdiorespiratory fiknesa
lewal than thops with no premébure beata, However, Lha labtor group Wos
hagdly *unfit®y o mean tresdmill tims of 13:558 [13.5 WETH] is considered
aversge for pacrend af Ehab age. It is poosible that just tho increaned
ancunt of Eime thak tha pobjects wilith archythniss were undes moni bogbng

nccsunted for the increasa in promaturs contrections.
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Domparisan of Bubjoots with and without

Arrhythmian on Selagted] Poaramatars

With Fromatucs

Without Prematurs

Hulee Contragtiaons He3i Pentrackiane Be75
i1 5D Rz 8o
Helght 17% + TFen. 179 & Tom.
Halght 70 & Hkg. T3 & Sug.
Tebal
Troadnill Tima 14:55 & 1130+ T1:88 & 130+
Pank
ileart Fate 102 =7 194+ @
e With Prematura Without Prematucs
Conkractions W=l Conbraotions N=B8
%t BD e
Height 18T £+ Tem. f&T & Tems
Waight 62 & k. 55 & Eky.
Tobal
Tresdnill Time 10:4% 2 1:20 10745 + 1:85
Paak
Baart Fatm 6a & B 102 t 8
"p-_E 2.
Foprodusiblility

Of the 52 auhjoota with promatura contractions an Chair first

taat, 25 males [(BS&) apd 1% femalew (Din] retoresd for a reksst. ALL

migh jecte were ratosted bebtween 6179 days (K = ¥ dayn).  Of those

roteoted 18 maleas (TE24) and 7 females (374} whe had sk leasik ona pirsmn—

tara cédbracticon on best ope diespliyed at Least 1 prematurs conbraation
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on tent twn [Table 71, Bepreducibility wan gesorally mot precioe in
regard Lo [roquonay from test 1 to tost 3. Houwewar, svery sobisct wie
had 4 or more prematurs contraotions om test 1 displayed ot lesst 1 pra-
maturs contrackien en besk 2, althoogl not secassarily at the ssmo poink

of the tost protococl. FPromature cenbréctlenn on Easb 2 Wée goraeally

TRBLE 1
Roproducibility of Promature Cantrastions

Upimg Eeleoked PhEsmebasg

I. Amy Prematurs Contraction 2% 100TE%]} 19

A iﬂﬂ'\ of Psak W.R. 14

i1, 1-5 Prepaturs Baals 18

2. 6=10 Frematura Doato

3: 17 or More Premsturs Beabs
b. #90% of Peak H.R.

1. 1-5 Pramature BeATE

2. =10 Prematurs Deakts

3. 11 or MHare Fremsturs Beakts
C. Both £30% and >80% of Pask H.H,

1. 1-5 Prematura Buala

2. 6=10 Prematusrs Beato

1. 11 or More Promaturs Baats

-
e
La
]
-
r

oM 2= o
= B oSSR S D= iA
= B WS AR e S
- - =R - - R

ol @ o= B = RS LD =S LR RS

11, Supraventricular Omly 11 %] [EELY]
A, <O0% of Poak H.E.

1. 1-5 Prematurs Baaktw

2. E-10 Pranatiiea Bosts

3. 11 or Mors Promature Baato
B, >30% af Feak H.H,

1. 1-5 Prematurs Baats

2. B=10 Framnture Beato

3. 11 or Moro Fremabturs leakts
o, Both EE‘I}\. and >»530& Peak H_oR-

1: V=% Prematurae Boaks

2. G=10 PFromaturs Daote

1. _11 ar More Promaburs Beak=

- R D = R D = W

e
o T TR R R AT =
- -N-E-E-E- - -0 T
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II1I. Vemtricular Only 1117w}
k. 5% of Ponk H.R.
1. 1-5 Prumaturs Baata
2. B-10 Premabusa Basts
3. 11 ar Hare Pramaturs Baato
B. »50% of FPenk H.H.
1. 1-5 Preasture Bsatns
2. 6-10 Proasabura Baabts
3. 11 ar Hors Promacurae Bants
T, Both EN\ and »90% of Peak H.R.
1, 1-5 Pramaturs Baakas
2. B=10 Frepatura Boaks
2. 11 ar Hore Promatures Booto

=l

[ - I R A
Y- L L Ll -
- - - S
L - L - -k

Iv. Bupraventriculsr and Venbrisulasr

R, £830% of Paak H.E.

. 1<% Promatare Baatcs

2. 6=10 Prematurs Boats

1. 11 or Hore Prematurs Deats
B, *30% of Paak H.E,

1. 1-5 Prematare Baabs

2. 6=10 Promabturs Beats

3, 11 pr Hore Pramaturs Daate
., Both £50% anrd >30% of Peak H.R.

T. 1=% Prematurs Baats

2. =10 Frematurs Doats

3. 11 gr Mare Prenatura Baals

L -N-E NN~ - -]
—E-N-N-E-N-—N-N-_N-N-N_ -
(= - B = == = e
OO0 DD 000D S0 D

of the ceme crigin and often ccourred ot mimllar esxercise intensities an
bokh toste. Aer con be seen in Table 7, the more specific the caotegorien
as to heart rate asd type of promature esontractlon, the less tha rate of
raprofucibilibty. meprodiecibility vas deficed as asyoma ﬂ-'l.l:p:lq'l;r‘l;imi ak
leant one prematurs contraction on bokh the first and segond esdsroiss
(2T

Tabla 4 comparan pubijscte with and without repreducible arrhybh- -
mias to exemine if cecrtain parsmeters distinguish batweon theon groaps
[Tabla B). The oaly difference that is statistically sigeificant fa

that femalaas who did nob have reproducible arrbythmiss exercised longer



TANLE B
Comparison of EBsbiects with amd withouob

4
RBapreducibla Archythnian on Selacknl Paramatscs

Halom Femalam
I s "
Wikh Without Wikh Withowt
Feproducible Reprodwcible | Reproducible Eeproducible
Arr, [n=1ij hrr. [n=7) Arr. [n=7] Arr. [n=121
¥z ap tsn Frap %2ap
Ehlqht_[ﬂ:li 7% & 7 178 2 7 172 £ 7 164 £+ &
H:I.ll]'htr.llq:lﬂ M ta B8 25 &8 2 00 5T £ 4
Troadmt 11
Timny
TeAt 1 15:05 £ 1:45 14:30 & 1:;10 ] 1005 & S;40 11:;05 £ 1 ;:35==
Taot 2 15:05 & 2:00 14: A 1150 10230 £ D50 19:10 £ R0
Hab CopasEiy
(Ectimatod):
Tent 1 15.5 18.0 18,0 11.8
Tast 2 15.5 I5.0 10,5 11,8
Pank H.R,
Tagt 1 191 £ @ 191 2 3 148 £ 11 1ET &£ B
Teot 2 T2 & & 120 = & 18% & 10 159G £ 5

*Halght and weight cnly taken aT cest |
*ij.[li
Rapredisaible arrhyvibmias will ke defined a&n snyones desonptrating at
lanast ona premafure cantrasklan on bakbh tka Flest and second azaricps
teata
on the treadmili during test 1 (pg.05) than did fesales who had wepros
ducil:la acehythnian, BSinck Ceasdnill Cisas weca pol elatisbically Jdif-
forent on -btest 2 the importamce of this is qQuostionabde. Uelng the
paranatiors af halght, walght, treednill time, and paak heask rets, no
trends oro evddent in ordor to differentiate subdects with and without

rapreducing arebythmiom.
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Discugaion
Prevalenaoe

earall proavalemca of 38% for malew and 19% for females is compar-
able to othor relabted sbudise. JFedarson et. &l. (P972) Feand lower pre-
walonce of prematurs oontractions {10%); howsver, thera wie fe contina-
ous momikoring of Ehe EOS, data on males and Deralas worae somblsed, and
tha atudy pepulation wan comslderably older im age. MoHonry ot. al.
[1972 ), using continucuas momitoring, studied & population of 25 - 34—
paar-ald pormal men with 29% howing FVCo and 6% with PAC's during oxor-
aise only. In a follcow-=up study dsing the sans population, Ehe prava-
lanca &of MY s wal evaluasted im 25 = Jd=yoar-pld mon in two owerodes
Emptx 1 £a 4 ywars apart (Faris at. al., 1976). PMrevalanco was 30% and
364, respoctively, when uning contineous monitorimg. Froelicheor ek. al.
(10740, kking ceablauous manliaering, atodiad 1,350 male subjects wlbh a
wide rango of ages (290 = 854 yre.). The prevalence of PYWC'e induced by
mxercisn Emsting alone wan 35%, The contrel populables studied by James
gt. al. {1976} was oomeshat similar in age to thio presemt study's pop=
wlaticn in terma of the age of Cha subjecte. The conteel pepulatlen
consisted of 108 heslthy subjects, G0 femples and 41 malan (oges 5 - 43
wra. J, who wers nobt contlmucosly momlitored during ewcrocise on the ECT.
Ho prenaturs centrackion af any typa uas chaorved , whish [s Inm contragt
bt what would be aspected im light of the previous studies. Fom-

conCimicus monitoring moy e the axplanation for this discrepanay.



Roproducibility

In thim population 18 pales (T2%] demonetrabed at least ono peasas-
tura comtractiom om both the First asd sacund exercioe tect as compared
to 7 femalas (37%]1, This paoult in intoresting im Dight of several
athar studies. Gooch and MoTonmoll (1970) studied & subgreap of
pabisnts whe were part of a larger group of T3 subjecks (505 males, 304
fenalas ) whose ages rangod from 17 ko 82 yearn., Sabjects wore cordisc
patients or suspected cardiac patiests who were continucualy monitored
on laad vy Paprodueibility uns not definsd gpeoifically in Ehis atisdy;
bowever, it wan stated thak 4 of 24 subjoces (174) had reproducible
arrhytimias.

Fkhlom sk, al, (1979) stwiled 36 haalthy male pubjeots whoss ages
ware Rot given, Subjecte who produced a PUC whila walklegyjogaing in an
sxarcine class wara eeatimously moaitored on either a bioyels or arm
srgonstor to determine 1F tha aechythnis waes reproducible. shils sub-
jacks wWaca nab mawimelly teoked, PYC'e aphearsd during sxersiss Cestisg
im G5% af thoms subjects who demsnstratod PUc' s while walkingsjogging.

Faris at al. (1978} utilized 543 subjeck=, {25 - 50 yra.), @1 af
which hnd definite or suapectsd coronary arkery discase. Contimuoum
monltoring wos used to detarminag raproducihility of arrhythmias, with
raproducibility not epecifically defined. The investigatars found 35%
reprodueibility in males 35 o 35 yoaars of aje and genarally found that
&il &8 increased, Bs 3id reproducibility.

Snepon ok, al, [1977) bwlce exarciso-tosbted 13 subjects {117 males,

i Females] with o naon ago of 52 years. Eight subjects had cardiac



ar

digeass whila 5 414 nokt. Subjeots woro rotoested after only &5 minubos
of rest. Contineous semitoriog wes uped doring Eho besbleg. Elaven of
13 subjects (E5%) had nome typo of FYC on both tests. A consiotemt
docreass in number and soverlty of FVC's on the Eedcond Eeal wae alas
nokbd .

Since the previcos studies are quikte different in thedr methodola=
glas and peopulation chorsstoristien, a closRes comparioon batwoem thin
study and others is diffioult. Rowewer, dm general, it can ba said chat
males in this stady diaplaped premature sontractlons during Eeat 1 apd
teat 2 at a higher rate [T2%} than would be expected for khoir age and
haalth atatos. This sasilt 5 & Bealthy populachan ahauld lesnss tha
importance of infrequent prematura contractions mven LF thoy are
renrciuoibla.

Tha finding that indiwvidsals with six or more prenstars oontrac-
tions during sxerclse are much more likely to domonscrats pramature eon-
trastisne during a mecchd soarciss boalk Lo of interest. Should this
rosult bo worificed in sebsequent stedies, it will allow the physiciam
i daplres o break &8 saricun archybkmis the appertmity to assess the
offigaoy of the treatment Ehrough repeat exarcise testing.

The datn For females connot be covpared to othar studiss bacauss
of the lack of data Falative eo this papalation, The difference fn the
reproducibility percentago botwson malea and femalon osmmot ba
axplaingd. Porhaps Fubtups study will offer an sngwer ts thia

di scropancy -



Chaptar ¥

Canclialons

Tha porposh af Khin @tisly wae b0 dnvastignts the prevalsnoe and
raproducibd 11ty of ECO-Oocumonted promaturs eonteestions with suweclsa
In an appoarantly haalthy eollede age populakisn. Prevaleance of prema-
ture oontractions wan dotermimed by randomiy scloctinmg Craslesn and
menior male and fenals studente at Oral Foberts University to undorge
Bracn protocol troadmill tests. Ui saproducibility of prematurs con-
trasblomE wal detarmined by havieg Ehons studento who eshibited promes
ture contractions om the indtiol treodmill teet rebuss Tar o subseguent
Eraalmil]l Eant.

Tha [allowleg afe concliaslome based spon the results of thio
pEodyr.

1. Oecaslemal pramature sostractions are Fairly common durieg
Bxaroles in clinically healthy young edulkts.

2. PMrayalesce and reprofucibility of exeroise premeture conteao-
Eiong are higher in males thon in females,

1. Feproducibilicy of prematucs contractlons dimlnishes an one
apanlices ppacifie frequencies of prematurs contesctions,

4. Imndiwiduals with si= orF more prenatdcs contracticns during
nxareisa are much nore 1ikely to domonotrate prematurs centractlons due-
ing a pubsogueant exerolos beut.

5. Mo relaticnship was found hetwean time of ccourTenca of prono-

ture conktrsotion asd opacifis Beart rabte oo mak level.

J&



Recomnaddatlons

The [ollowlng recornendationa are glven as o guide for Further
respsrch.

1. additlonal sobjecks need to ba evalusbed im thio sees age
grogp in eydar to verify tho resules glives.

2. A follew-up atudy chould be performed in crdor to decarming
whakkar provalence er reproducibility changos owver Blme.

3. In addition, the pubfests from thie abuly should be followed
to deternire if thope subjects with acrrhythnian have an insrassed like-

likasd of dAoenloping mere serious archythnlag with lherenaing age.
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APFENDIX R

Bruoe Proboool

Hats
Tins Stage Bpoed Sade Hala Feale
B Zmin I 1.7 14 2= 8 1- 4
I 1% 2.5 12 3-n 4- 7
= O IIT 3.4 14 B-10 7=10
i0-12 IV .2 16 10=13 10-13
13-15 ¥ 5.0 18 13=14 13-15

LH
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AFFENDIX B

Standard Exearcise for ths Maxter's Test

Stapdasd Rumber of Ascents o= Man

wsight fgm in Years
(1B} | 5-3 10-14 | 15-1% | 20-24 | 25-2% | 30=34 | 35-35 | 4044 | 45-49 | 50-54 | 5555 | 5054 | 6569

40— 40 34 k11

50- 53| 3z| 35 )

E0= &3 an 33 =

Ti= 73| 28 kI 0

ig- a3 | 26 E L k4 F1 9 20 27 Fa 26 - 25 24 23

90— 90 | 24 9 KR IB 8 27 27 18 25 5 24 23 2
100-103 az 27 7 ZB =8 27 Fi-] 5 25 4 23 2z 23
110118 | 20| 28 5 27 27 26 25 25 24 23 23 22 21
T20=133 - 18 24 25 2B &7 26 25 24 25 23 22 ki ) 20
1i0=13% | 16 23 24 x5 1] 8 4 T3 2% Zd 21 kL] 20
140=-14% 21 FE ko 25 1 24 3 2F # 20 a8 i@
150-153 0 ] 74 25 24 73 22 21 20 20 13 18
150-185 18 2] 23 24 23 22 22 3] 20 13 18 iE
170=179 21 2 23 23 22 n 20 15 14 18 17
1080=1 6% 1% n % F 21 0 1% Lh 148 17 1L
190159 18 0 22 b3 3] 20 k] 16 17 16 15
FOO-209 149 1] 2 24 15 18 17 15 15 15
210-219 14 21 20 13 18 17 17 15 15 14
Z20-229 17 20 20 13 18 17 16 15 14 13

{ELlestod, 1973 p. 283}
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KRFFENDIX T

Maughtan Prebesol

Spee]
Stage paration fmin} {mpl & m/min} Grade Mk &
I 2 1.0 268 L] 1.97
IT 2 .0 53.6 ] .53
IIr 2 2.0 BB 1.5 1.50
m ] 2.0 8131.6 7.0 q.d8
L F 2.0 81.6 0.5 £.43
w1 2 2.0 51,6 14.0 &, 39
VIT 2 2.0 53,6 17.5 T.26
Rooovery i 1.0 6.8 il 1,77
2 1.0 26.8 B 1.77
z 1.0 ¥6.8 =] 1.77

Sitting
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