
ABSTRACT 

Hinshelwood, Robert A. Prevalence and reproduc- 
i b i l i t y  of ECG-documented premature con t rac t ions  
(PCs) with e x e r c i s e  i n  young a d u l t s .  M S .  i n  
Physical  Education, 1982. 49 pgs. ( D r .  P h i l  
Wilson ) 

Evaluation of e x e r c i s e  arrhythmias r e q u i r e s  knowledge of d i s t r i b u -  
t i o n  of such arrhythmias i n  a s p e c i f i c  population. I have character-  
i zed  a college-aged ( R  = 19 y r )  popula t ion i n  terms of t h e  prevalence 
and r e p r o d u c i b i l i t y  of e x e r c i s e  PCs. I n i t i a l l y ,  106 males ( M I  and 109 
 female^ ( F ) ,  a l l  Caucasian, non-smoking and c l i n i c a l l y  heal thy,  under- 
went s tandardized Bruce t r e a d m i l l  t e s t s  (Tl) with continuous recording 
of ECG lead  V5 throughout e x e r c i s e  and 5 min. of recovery. Thirty-one 
(29%) M and 21 (19%) F demoilstrated PCs. These were p r imar i ly  of low 
frequency (<6), f a i r l y  evenly d i s t r i b u t e d  i n  terms of a t r i a l  o r  ven t r i -  
c u l a r  o r ig in ,  and found throughout e x e r c i s e  and recovery. No h e a r t  r a t e  
threshold  f o r  PCs was evident .  Males with PCs exerc ised longer  (14:55 
vs  13:55, ps.01 ) than M wi thout  PCs. Of t h e  52 s u b j e c t s  (Ss)  with PCs 
on T l ,  25 M and 19 F were r e t e s t e d  (T2) wi thin  6-119 days  (E = 39 days) .  
Eighteen (72%) M and 7 (37%) F showed PCs a l s o  on T2. Reproducibi l i ty  
was gene ra l ly  n o t  p r e c i s e  i n  terms of frequency of PCs, bu t  PCs were 
gene ra l ly  of t h e  same o r i g i n  and o f t e n  occurred a t  s i m i l a r  exe rc i se  
i n t e n s i t i e s  on both t e s t s .  Females who d i d  no t  reproduce PCs exerc ised 
longer  (1 1 :05 vs  10 :05, ~ 5 . 0 5 )  than F who d i d  reproduce. The r e s u l t s  
show t h a t  a t  l e a s t  occas ional  PCs a r e  f a i r l y  common dur ing  e x e r c i s e  i n  
c l i n i c a l l y  hea l thy  young a d u l t s ,  wi th  prevalence  (ps.10) and reproduci- 
b i l i t y  (pS.05) being higher  i n  males than females. Reproducibi l i ty  
d iminishes  a s  one looks  a t  s p e c i f i c  f requencies  of PCs. Ind iv idua l s  
with s i x  o r  more premature con t rac t ions  du r ing  e x e r c i s e  a r e  much more 
l i k e l y  t o  demonstrate premature c o n t r a c t i o n s  dur ing a subsequent exer- 
c i s e  bout. 
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CHAPTER I 

Introduction 

The exercise  electrocardiogram i s  a valuable too l  t o  the  c l i  

f o r  diagnosis  and prognosis with one of t h e  imporirant functions of the  

exercise  electrocardiogram being t h e  detect ion of cardiac arrhythmias. 

Arrhythmias can be of many types and can range from "rare occurrences" 

t o  quite severe perpetual problems. Arrhythmias may 

possible  r i s k  f a c t o r  o r  even symptom of advanced coro 

ease. In order f o r  physicians t o  determine t h e  s i g  

premature contract ions,  t h e  prevalence of premat 

demonstrates frequent  premature beats  

warrants fu r ther  evaluation. Before t h  

it would be helpful  t o  know which arrhythmi 

young people. 

Of f u r t h e r  assis tance t o  t h e  c l i n i c i a n  is 

d u c i b i l i t y  of exercise-related premature co 

person may develop 30 mult i focal  prematu 

exercise and t h e  f i r s t  minute of recover 

A r e t e s t  might be performed 

Recurrence of arrhythmias would 

t h i s  case, reproduc ib i l i ty  of t 

de:ermining t h e  probable s i g  
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individual who has an arrhythmia might a l so  

eff icacy of t h e  treatment u t i l i zed .  Know- 

i t y  of arrhythmias i s  basic. Using t h e  example 

ed t h a t  t h i s  person was placed on medication f o r  

i a .  A t h i r d  exercise  t e s t  could then be per- 

f fect iveness  of t h e  prescribed medication. The 

emature contract ions are reproducible with exercise 

s i c i a n  both i n  t h e  prognosis and diagnosis of the  

prevalence and reproducibi l i ty  of 

basic  t o  t h e  c l i n i c i a n ' s  

e r t a i n  population and a ids  i n  

n t  t h a t  hae been prescribed. 

a t a  t h a t  have been obtained on 

umented premature contrac- 

e s t i g a t e  the  prevalence and 

contract ions demonstrated 

ollege-age population. 

g the  meaning of words a s  they 



Arrhythmia. Absence of rhythm applied e s  

from t h e  normal rhythm of t h e  heartbeat  ( 

Dictionary, 1965, p. 1 3 3 ) .  

Bruce protocol.  An exercise  t readmil l  t e s t  

increases i n  speed and elevation. It is most frequently 

tdduals who a r e  asymptomatic and who have high exercise  ca 

(Append .x A. ) 

Ectopic. "Located away from normal posi t ion.  

p. 466). 

Electrocardiogram. "A graphic t rac ing  of 

produced by t h e  contract ion of the  h e a r t  muscle" 

Escape beat.  "A condition of vagal a r rh  

ventr icular  impulse becomes e f fec t ive  before t h e  s 

(Earland's,  p. 513).  

I . ,  rG athic. "Of unk 
..% . -. - 
1.3.-t?r:r t e s t .  An exe --- - - 

dowr a t  a predetermined hei  

standardized exercise  t e s t  

Naughton protocol. 

increases i n  speed and elev 

deconditioned, symptomatic 

i n  the  a t r i a  befor 

a t ing  i n  t h e  ven t r i  



. "A combination of congeni ta l  ca rd iac  d e f e c t s  

u l t s ,  namely, pulmonary s t e n o e i s  i n  t h e  conus 

sep ta1  d e f e c t ,  dex t ropos i t ion  of t h e  a o r t a  s o  

e r v e n t r i c u l a r  septum and r ece ives  venous a s  

Del imi ta t ions  

ns  were e s t ab l i shed  by t h e  author  t o  q u a l i f y  t h e  

r e s t r i c t e d  t o  215 sub jec t s .  

s conducted i n  t h e  f a l l  and winter  of t h e  1978- 

were randomly s e l e c t e d  from t h e  freshman and 

a t  Oral Roberts Univers i ty ,  b u t  only those  who 

1 screening were accepted i n t o  t h e  study. 

any confounding of r e s u l t s  due t o  population 

aucasian United S t a t e s  r e s i d e n t s  were 

o n t r o l  of t h e  author.  

t h e  s u b j e c t s  was 16  t o  24 

s, non-drinkers (alcohol ), 



Chapter I1 

Review of Related Li te ra ture  

I The r e l a t e d  l i t e r a t u r e  is  discussed i n  regard t o  (1 )  prevalence 

1 and ( 2 )  reproducibi l i ty  of exercise-related premature contractions. 

Prevalence 

A considerable amount of da ta  has been published on 

of exercise-related arrhythmias. Interpretat ion a 

design o r  methodology: charac te r i s t i cs  (age, sex, h 

sample s tudied,  the  exercise  protocol,  categories  

and protocol f o r  ECG recording. The i n t e r r e l a t i  

aspects of design and methodology i s  important i n  

r e s u l t s  of previous s tudies .  

pa t ien t s  who were evaluated Decaus 

percent of t h e i r  subjects  were m 

years ( a  = 44) .  (The spec i f ic  

s tated.)  Using both t readmil l  a 

overal l  incidence of premature co 

exercise was 19%. Electrocardio 

occurred a t  30-second i 

a f t e r  exercise  were a l s  

t e s t  had a 3 times 



hmias occurr ing only  i n  p a t i e n t s  with a p o s i t i v e  

t e r y  d i s e a s e  b u t  should n o t  be used a s  a c r i t e r i o n  f o r  

ordan and Corya (1972) t e s t e d  650 policemen, of 

r suspected cardiovascular  d i sease .  Health s t a t u s  

to ry  work. Al l  e x e r c i s e  t e s t i n g  was per- 

i n g  a continuous e x e r c i s e  protocol ,  wi th  ECG 

ts. These r e s e a r c h e r s  found a g r e a t e r  i nc idence  of 

y age group, although t h i s  d i f f e r e n c e  was s t a -  

i n  t h e  35 t? 44 age group. There was no 

s a t  any age l e v e l  i n  prevalence  of 

sub jdc t s ,  b u t  a t  a r a t e  

t e  or sus;scted coronary a r t e r y  

n t r i c u l a r  compiexes o r  ven- 



TABLE 1 
L 

Exercise-induced Arrhythmia Prevalence 

Data of McHenry e t .  a l .  (1 972) 

Sub ject:s showing Sub jec t s  showing 
Age Tota l  any PVC's any supraven t r i cu la r  . 

Group Sub jec t s  du r ing  exe rc i se  complexes du r ing  e x e r c i s e  

25-34 
Normals * 266 
CAD* * 16 

35-44 
Normals 237 81 (34%) 
CAD 46 25 (54%) 

45-54 
Normals 58 25(43%) 
CAD 

*Subjects wi thout  d e f i n i t e  o r  s 
**Subjects wl th  d e f i n i t e  o r  suspec 

Blackburn, Taylor, Hamrell, Bu 

inves t iga t ed  t h e  p reva le  

a f t e r  e x e r c i s e  t r a i n i n g  

were randomly se l ec t ed  f 

h e a r t  d i s e a s e  was a s s e s s  

t i on ,  number of c i g a r e  

examination exclud 

o the r  d i s a b i l i t y  

t i nuous ly  monit 

hoa r t  r a t e  of 1 



ondi t ioning program. In eva lua t ing  t h e  d a t a  from t h e  

p (N = 25), t h e  fo l lowing r e s u l t s  occurred. 

a l l y  s i g n i f i c a n t  d i f f e r e n c e s  when comparing t h e  

m a t u r e  v e n t r i c u l a r  complexes between t h e  p re - t r a in ing  

ma1 t e s t  and t h e  pos t - t r a in ing  t e s t .  However, " the re  is a 

verage frequency p e r  man (2.7 vs.  1 .8 )  a f t e r  t h e  t r a i n i n g  

. 'Phese r e sea rche r s  a l s o  noted t h a t  t h e  threehold  f o r  

t hose  who underwent an e x e r c i s e  condi t ioning 

(1974) performed 1000 e x e r c i s e  t e s t s  on 625 

8 )  both males and females.  file population was 

ollowing 3 groups: s u b j e c t s  with ( 1 )  proven h e a r t  

e h e a r t  d i s e a s e ,  and (3 )  no h e a r t  d i sease .  Coror~ary 

t i n  274 (44%) of t h e  s u b j e c t s ,  r ep resen t ing  551 

d seventy-four (58%) of t h e  s u b j e c t s  had poss i -  

t e d  f o r  361 of t h e  e x e r c i s e  t e s t s .  The 

performed on 77 (12%) ind iv idua l s  who d i d  not  

on a t r e a d m i l l  o r  b i c y c l e  ergometer, us ing 

symptoms, o r  ECG changes neces- 

were cont inuously  recorded on 

a s  they per ta ined t o  t h e  

dua l  p a t i e n t  subgroups were 

rovoked. Ventr icular  



ec top ic  a c t i v i t y  was p resen t  du r ing  exe rc i se  o r  r ecav  

1000 e x e r c i s e  t e s t s  ( 5 9 % ) . ,  A t r i a l  o r  junct ional  prem 

observed i n  262 of t h e  1000 t e s t s  (26%). A s  an a d d i t i o  

study 163 normal men o? age = 43)  were compared t o  168 c o r  

d i s e a s e  p a t i e n t s  2 ag 

PVC1s dur ing  e x e r c i s e  and recovery. The p ro toco l  was t h e  same a 

descr ibed except  t h a t  no c a r d i a c  medications were being taken b 

sub jec t s .  Sixty-one (36.3%) of t h e  men wi th  coronary a r t e r y  di 

developed PVC' s wi th  

normals. The i n v e s t i g a t o r s  noted t h a t  more of t h e  

occurred du r ing  post -exerc ise  recovery than dur ing  

nary a r t e r y  d i s e a s e  group, with t h e  d i s t r i b u t i o n  o 

nea r ly  t h e  same i n  e x e r c i s e  a s  i n  recovery f o r  

F roe l i che r ,  Thomas, Pil low, 

graded e x e r c i s e  t e s t s  on asymptomat 

i n  t h e  armed s e r v i c e s  t o  d e t e c t  l a t e n t  c 

was cont inuously  recorded on paper  both d 

t r eadmi l l  e x e r c i s e  t e ~ t .  

ranging from s i n g l e  t o  4 o r  

t hese  s u b j e c t s  had PVC's i 

t h a t  t h e  occurrence of PV 

means of i d e n t i f y i n g  a h i  

t e s t .  

Prevalence of exerc  

normals was s tud ied  by 

Four hundred e,ighty-two 
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31 - 59 y r .  o l d ,  2 = 4 1 )  with c h e s t  pain and norrnal 

ar ter iograms;  group ID, 144 age-matched policemen who were 

y f r e e  of coronary a r t e r y  d i sease ;  group 11, 197 s u b j e c t s  ( 2 9  - 
65 yr. o ld ,  = 4 8 )  with  c h e s t  pain  and a r t e r i o g r a p h i c a l l y  documented 

a ry  a r t e r y  d i sease .  Appropriate medications w e r e  d iscont inued 

t o  exe rc i se .  Those p a t i e n t s  wi th  cardiomyopathy, va lvu la r  h e a r t  

t f a i l u r e  o r  hypertension were excluded from t h e  study. 

b j e c t s  were t e s t e d  on t h e  t r eadmi l l  u s ing  a continuous exe rc i se  

p ro toco l  with ECG recorded cont inuously  dur ing e x e r c i s e  and recovery.  

e exerc ised t o  e i t h e r  c h e s t  pa in  o r  85% of t h e i r  

- t e s t ed  t o  t h e i r  v o l i t i o n a l  

e-induced PVC's was 16% (n = 

nd 29% (n = 57)  i n  group 11. 

Thus, t h e s e  i n v e s t i g a t o r s  

more of t h e i r  premature con- 

s u b j e c t s  i n  e i t h e r  group 1 A  

a ted  1 - 4 yea r s  (E = 



2.9 y r . )  e a r l i e r  (Fa r i s ,  McHenry, Jordan, and Morris, 1976). The sub- 

j ec t s '  ages  ranged from 25 - 58 yea r s .  Of t hose  s u b j e c t s  evaluated,  81 

had d e f i n i t e  o r  suspected coronary a r t e r y  d i sease .  Subjecta  with PVC8s 

a t  r e s t  were excluded. Each s u b j e c t  performed a continuous t r eadmi l l  

exe rc i se  t e s t  with uninterrupted ECG recording.  For a l l  groups, preva- 

lence  a t  t e s t  2 was s i m i l a r  t o  t h a t  a t  t e s t  1 .  (Table 2) Ihe  explana- 

t i on  given f o r  t h e  decreased prevalence  i n  t h e  45 - 54-year-old coronary 

a r t e r y  d i s e a s e  group was t h a t  4 s u b j e c t s  showed PVC8s at r e s t  du r ing  

t e s t  2 and were excluded from t h e  study. I n  agreement with t h e  s t u d i e s  

from t h e  McHenry group, F a r i s  et. al. found t h a t  coronary a r t e r y  d i s e a s e  



 evelo loped more arrhythmias a t  a hear t  r a t e  l e s s  than 150 

. than d id  t h e i r  comparative healthy group. The invest igators  

t h a t  exercise-related PVC1s appear t o  increase with age. 

b jec t s  with d e f i n i t e  o r  suspected coronary a r te ry  disease seem 

ormal counterparts.  

es ,  Kaplan, Schwartz, Chou, Sandker, and Naylor (1976), i n  

t h e  response t o  exercise a f t e r  t o t a l  surgical  correct ion of 

OQS of Fal lot ,  u t i l i z e d  a control  group of healthy subjects ,  pri- 

c1,ildren. The control  group consisted of 109 subjects ,  68 males 

5 - 42 y r s . )  with no mean age given. Some of these 

or  cardiac murmur 

aat ion was normal. Each of t h e  subjects  under- 

exercise  t e s t  i n  which t h e  electrocardiogram was 

e subject  i n  e i t h e r  

groups demonstrated premature ventr icular  o r  

estad (19771, 6,500 pa t ien t s  

ine  t h e  predict ive implica- 

j ec t s  ranged i n  age from 

0%) of subjects  being evalu- 

the  subjects  demonstrated a 

nother 22% had hypertension, 

Only 17% of the  subjects  

ery d i sease  as determined by 

tested on a tread- 

t r i c u l a r  contractions 



were noted i n  1 ,327  s u b j e c t s  (20 .4%)  e i t h e r  immediately before ,  dur ing 

o r  immediately a f t e r  e x e r c i s e  t e s t i n g .  Qninous PVC'e (def ined a s  mul t i -  

form bigeminal, r e p e t i t i v e ,  o r  t achyca rd ia )  were observed i.1 201 

p a t i e n t s  (3.1 %). 

Sami, Kraemer, and DeBusk (1 979) determined t h e  prevalence  of 

exercise-induced v e n t r i c u l a r  arrhythmias i n  men 3 t o  5 2  weeks a f t e r  myo- 

c a r d i a l  i n f a r c t i o n  wi th  155 men (2 age = 53f8 y r s . )  being exerc ise-  

t e s t e d  us ing t h e  Naughton (1 963) protocol .  Continuous recording of t h e  

ECG from 3 minutes be fo re  e x e r c i s e  u n t i l  10 minutes i 

performed on a l l  sub jec t s .  The mean prevalence  r a t e  

PVC's was 52%. 

Ekblom, Har t ley  and Day (1979)  s tud  

d u c i b i l i t y  of exercise-induced PVC's 

&red f o r t y - f i v e  apparent ly  hea l thy  sub 

monitored continuously wh i l e  walking/ j  

age f o r  t h e  s tudy popula t ion was given 

according t o  age. There were only  

30. Three of 17 male s u b j e c t s  (18% 

1 PVC. No women under t h e  age of 

a t  o r  above age 50 demonstrated 

mature con t rac t ions  a t  e 

v e n t r i c u l a r  ectopy i n  m 

100-119 b e a t s h i n .  t o  5 

More premature con 

frequency of comp 

became more common 



1 i n f a r c t i o n s  d i d  n o t  have more premature con- 

r heal thy coun te rpa r t s  of  t h e  same age. 

Summary of  Prevalence 

e reviewed shows dif!;'ering prevalence  r a t e s  of 

twre a t r i a l  con t rac t ions  i n  a d u l t  populations.  

xe rc i se - r e l a t ed  PAC1 s f o r  a normal male popula- 

25 - 34-year-olds t o  14% i n  45 - 55-year-olds 

i n g  (McHenry e t .  a l . ,  1972).  Pmong coronary 

e n t s  us ing continuous monitoring exerc ise-  

m 6% i n  25 - 34-year-olds t o  15% i n  45 - 55- 

l., 1972).  J e l inek  and Lown (1974) repor ted  26% 

ons t r a t ed  PAC's us ing  continuous monitoring; how- 

ons i s t ed  of both  normal i n d i v i d u a l s  and ca rd iac  

a l . ,  (1 972) found PAC's only  i n  t h e i r  ca rd iac  

n-conticuous monitoring. 

e l a t e d  PVC's i n  normal 

en (McHenry e t .  a l . ,  19721 

a l . ,  1976). Ekblom e t .  a l . ,  

r c i s i n g  i n  a r e c r e a t i o n a l  

n t h a t  3 of 17 (18%) male 

5 of 90 men (50%) had 

30 t h e r e  were no PVC's; 



however, 2 of 10 (20%) womerl s u b j e c t s  over age 50 had PVC's whi le  exer- 

c i s ing .  Prevalence of e x e r c i s e  t e s t - r e l a t e d  PVC's among c a r d i a c  

p a t i e n t s  ranged from 16% i n  31 - 59-year-old men (ElcHenry e t .  a l . ,  1976) 

t o  52% (E age = 53 f 8) i n  men 3 t a  52 weeks a f t e r  myocardial i n f a r c t i o n  

(Sami e t .  a l . ,  1979).  

Prevalence of PC's: Normal 
V s .  CAD Sub jec t s  . 

Sample c h a r a c t e r i s t i c s ,  t h e  e x e r c i s e  p ro toco l s ,  

types  of recording methods poss ibly  account f o r  ma 

d i sc repanc ie s  between s t u d i e s .  I f  some tr 

study (Ekblom e t .  a l . ,  1979) found t h a t  

exhibited more e x e r c i s e  arrhythmias t h a  

of t h e  same age (Gooch, McConnell, 1970 

Lown, 1974; F a r i s  e t .  a l . ,  1976).  

arrhythmias a t  a lower h e a r t  r a t e  tha  

a l . ,  1972; &Henry e t .  a l . ,  1976. 

t h e  more seve re  types  of a r rhy  

c i s e  among coronary art 

McHenry e t .  a l . ,  1976).  

appears t o  i n c r e a s e  w i t  

a l . ,  1974; F a r i s  e t .  a l .  

Only t h r e e  s t u  

(Anderson e t .  a l . ,  



11 t h r e e  s t u d i e s  very  few s u b j e c t s  between t h e  ages  of 16 and 24 

evaluated. It  is d i f f i c u l t  t o  d i sce rn  t h e  exac t  number of sub jec t s  

because only t h e  means and ranges of t h e  s tudy popula t ions  were 

both t h e  s tudy by Anderson e t .  a l . ,  (1972) and James e t .  e l . ,  

. There were very few females included i n  any of t h e  above- 

oned s tud ie s .  James e t .  a l . ,  (1976) whose s u b j e c t s  ranged from 5 

yea r s ,  s u r p r i s i n g l y  found no premature con t rac t ions  i n  any of 

ir hea l thy  sub jec t s ,  though non-continuous monitoring may be par- 

r e spons ib le  f o r  t h i s  f ind ing .  Prevalence of premature contrac- 

l e  is impossible  t o  a s c e r t a i n  from t h e  a v a i l a b l e  

t h e  d i f f e r e n c e s  i n  p ro toco l ,  ECG monitoring tech- 

i e s  regarding age i n  t h e  s tudy populations.  In 

s s t u d i e s  t h e r e  is i n  f a c t  very  l i t t l e  use fu l  d a t a  

e of exe rc i se - r e l a t ed  premature con t rac t ions  i n  

n t l y ,  more age s p e c i f i c  d a t a  i s  needed t o  de te r -  

a t u r e  con t rac t ions  a r e  i n  a young population. 

Reproducibi l i ty  

i . e .  age,  sex, h e a l t h  s t a t u s ,  and t h r  o the r  is  

ed f o r  determining r e p r o d u c i b i l i t y .  The 

of arrhythmias s tud ied  may 

r e l a t e d  arrhythmias.  



Gooch and bkConnel1 (1970) studied 71 3 subjects  (509 males, 204 

females) whose ages ranged from 17 t o  82. The purpose of t h e  t e s t  was 

t o  e i t h e r  diagnose coronary a r te ry  d i sease  or  t o  evaluate t h e i r  func- 

t iona l  e ta tus  with known hear t  disease.  Subjects were tes ted  on a 
I 
I 

t ~ e a d m i l l  t o  "comfortable tolerance" or t o  85% of t h e i r  predioted maxi- / 
mum heart  r a t e ,  with lead Vg being continuously monitored during exer- 

c i s e  and 8 minutes of recovery. A subgroup of 30 were tes ted  on a 

treadmill twice within a two-week period t o  determine reproducibi l i ty  of 

arrhythmias. The spec i f ic  sex and age of those subjects  were not 

s ta ted .  Of the  30 subjects  re tes ted ,  4 of 24 (17%) demonstrated repro- 

ducible arrhythmias. Reproducibility was n ~ t  s p e c i f i c  

Jelinek and Lown ($974)  conducted exercise  t e s t  

ted" primarily male p a t i e n t s  who had a 

years. A l l  were cardiac pa t ien t s  who 

b i l i t a t i o n  program during t h e  time of 

m i l l  o r  bicycle ergometer being u t i l i zed .  

recording of t h e  ECG. Subjects compl 

within a six-month period. These i n v e s t i  

a s  "the number of times t h e  arrhythmia 

a f t e r  t h e  t e s t  t h a t  i d e n t i f i e s  t h e  arr 

researchers usually only perform two t e  

Reproducibility ranged from 30% f o r  PVC 

tachycardia. 

. Fabian e t .  a l .  (1 974 

a r te ry  disease a t  three- 

being discontinued befor 
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nduction d i s t u r b -  

s k e l e t a l  d i s e a s e  l i m i t i n g  e x e r c i s e  performance wo1.e 

med ur.ti1 75% of 

p red ic t ed  maximal aerobic  power was a t t a i n e d  o r  u n t i l  s igns ,  symptoms, 

o r  ECG abnormal i t ies  caused an e a r l i e r  endpoint.  No d a t a  were given a s  

t o  age  o r  sex of  sub jec t s ,  o r  protocol  f o r  ECG on i to r ing .  Although t h e  

i n i t i a l  study group s i z e  was 50, a c t u a l l y  only  7 p a t i e n t s  of t h e  50 

demonstrated arrhythmias on t h e  f i r s t  e x e r c i s e  tes t .  Of t h e  7 p a t i e n t s  

who had arrhythmias only 1 reproduced t h e  arrhythmia on a second exer- 

c i s e  t e s t .  

rris (1 974 ) a s  mentioned e a r l i e r ,  

e r c i s e - r e l a t e d  arrhythmias i n  men 

u b j e c t s  had d e f i n i t e  o r  

uous t r eadmi l l  exe rc i se  t e s t  

ording was performed by 

by one t o  fou r  yea r s  (E = 

and those  with d e f i n i t e  o r  

e n t  of s u b j e c t s  who 

on a second test inc reased  with age i n  both 

with coronary a r t e r y  d i s e a s e ,  however, were 

r arrhythmia a s  they b 1-a.,e o lde r  than were 

d v e n t r i c u l a r  arrhytilmias were no t  

Caste l lanos ,  and Myerburg 

) with a mean age of 52 

induced arrhythmias 



TABLE 3 

Exercise-induced Arrhythmia Reproducibi l i ty  

Data of F a r i s  et. a l .  (1976) 

Men with Arrhythmias on Test  1 
Men wi th  Arrhythmias 

o n T e s t 2 *  ' 

Without Without 
AgeGroup Tota l  Arrhythmias Arrhythmias Tota l  Arrhythmias 
(yr .  (No. ) No. on Test 2 on Test  2 No. o n T e s t 1  

25-35 

35-44 

45-54 

CAD(25 

*Test 2 was 1 t o  4 y e a r s  (2  = 2 
'subjects wi thout  d e f i n i t e  o r  s 

"subjects wi th  d e f i n i t e  o r  susp 
'"~ubjects who demonstrated vent  

a new f i n d i n g  on Tes t  2 were 

a f t e r  45 minutes of r e s t  between t e s t s .  

of arrhythmias a t  r e s t .  A Bruce t r e  

recording was u t i l i z e d  (Bruce e t .  a 1  

"cons i s t en t  Aecrease 

second t e s t v  (p ,  894 



ne  t r e a d m i l l  t e s t  before  t h e  stu*, t h i s  f ind ing  is  of p a r t i -  

n t e r e s t .  An explanat ion given f o r  t h e  dec rease  was t h a t  t h e r e  

I - appeared t o  be  lower r a t e  p res su re  products  on t h e  second exe rc i se  t e s t .  

/ It  was concluded t h a t  Itone cannot a s s e s s  t h e  e f f e c t i v e n e s s  of an a n t i -  

/ arrhythmic drug based s o l e l y  on t h e  dec rease  i n  t h e  amount of s e v e r i t y  

i c u l a r  i r r i t a b i l i t y  between two success ive  e x e r c i s e  t e s t s "  

om e t .  al. (1979), a s  mentioned e a r l i e r ,  i nves t iga t ed  repro-  

' ducibj . l i ty  of v e n t r i c u l a r  ectopy i n  normal sub jec t s .  Reproducibi l i ty  

' was determined i n  38 m a l e  sub jec t s ;  however, no age range was provided. 
C 

duced a premature ven t r i cu lav  b e a t  dur ing walking/jog- 

i s e  c l a s s  were cont inuously  monitored on e i t h e r  a bicy- 

. Subjects  were exe rc i sed  on t h e  b i c y c l e  u n t i l  a 

age-estimated peak was exceeded o r  performed arm 

ir es t imated maximal h e a r t  r a t e  f o r  l e g  work 

l i t y  of v e n t r i c u l a r  ectopy was 55% i n  ind iv i -  

d when eva lua t ing  t h e  pe rcen t  of v e n t r i c u l a r  

test one t o  t e s t  two. "The pe rcen t  of t e s t s  i n  a 

two tests f o r  any h e a r t  r a t e  o r  exe rc i se  

f t h e  s u b j e c t s  reproduced t h e i r  exact  

b e i t s  on a r e t e s t -  However, i f  more 

t, a r e t e s t  was p o s i t i v e  i n  80% 

53+8 yrs .  ) were 



exercise- tes ted  us ing  t h e  Naughton protocol .  Continuous recording of 

the  ECG from 3 minutes before  e x e r c i s e  u n t i l  10 minutes i n t o  recovery 

was performed on a l l  sub jec t s .  The r e s u l t s  i nd ica t ed  t h a t  r ep roduc ib i l -  

i t y  w a s  g r e a t e s t  a t  an  i n t e r t e s t  i n t e r v a l  of 1 to  5 days. They also 

noted t h a t  frequsncy of premature v e n t r i c u l a r  complexes and h e a r t  r a t e  

a t  onse t  of t h e  arrhythmia are more r ep roduc ib le  than c a t e g o r i c a l  

responses such a s  whether t h e  arrhythmia was siinple o r  complex i n  

appearance. 

Rozanski, Dimich, S te in f  e l d ,  and Kupersmith (1 979 

19 ch i ld ren  twice  t o  eva lua te  arrhythmias and t h e i r  

Using t h e  Bruce p ro toco l ,  9 boys and 10 g i r l s  aged 5 

11 1 with  ch ron ic  i d i o p a t h i c  v e n t r i c u l a r  and supravent  

were t e s t e d  tw ice  1 hour t o  1 year  a p a r t  (R = 3.1 months 

continuously r e c o  

recovery t ak ing  p l a c e  i n  t h e  supine  pos i  

were no t  s t a t i s t i c a l l y  d i f f e r e n t  b e t  

maximal h e a r t  r a t e  achieved o r  t o t a l  

ca ted  h i s /he r  ar rhythmia  on a second t e s  

mature c o n t r a c t i o n s  disappeared a t  a 

both t e s t s .  The au thor s  concluded t h a t  ' 

v a r i e t y  of ch ron ic  v e n t r i c u l a r  and su  

r a p i d l y  assessed and, a 1  

r e s u l t s  were h igh ly  r ep rod  



Summary of Reproducibi l i ty  

i b i l i t y  of exe rc i se - r e l a t ed  ar rhythmias  v a r i e s  

., 1974) t o  100 pe rcen t  (Rozanski e t .  a l . ,  1979),  

j e c t s  s t u d i e d  and t h e  methods u t i l i z e d  t o  d e t e c t  

p a t i e n t s  have demonstrated h igher  r e p r o d u c i b i l i t y  

( F a r i s  et. a l . ,  1974).  Also, r e p r o d u c i b i l i t y  seems 

i s  e t .  a l . ,  1974).  There does  n o t  appear t o  be  

t i s  optimal i n  terms of maximizing reproduci -  

s h o r t  t ime p e r i d  ( l e s s  than one hour)  appears  

a s e  r e p r o d u c i b i l i t y  (Sheps e t .  a l . ,  1977) .  Con- 

be  employed i n  o rde r  t o  p rope r ly  a s s e s s  

s tudy reviewed whose s u b j e c t s  were under t h e  

erformed by Gooch and McConnell ( 1  970 ) 

unc lea r  a s  t o  t h e i r  s u b j e c t s '  ages  who 

r d u c i b i l i t y .  Therefore,  it is impossi- 

t r ends  occurred  i n  t h e  under- 

uen t ly  appears  t o  be t h e  

11 y r s . ) .  Rozanski 's  sub- 

i d i o p a t h i c  ven t r i -  

0 %  r e p r d u c i b i l i t y  . 



In 'the 16 t o  

dence e x i s t s  



Chapter 111 

Methods 

descript ion of procedures u t i l i z e d  i n  conducting t h i s  study is  

o four sect ions:  (1 ) Subjects, (2 )  Testing Protocol, (3 )  ECG 

and (4) S t a t i s t i c a l  Analysis. 

Subjects 

mis study was conducted a t  Oral Roberts University (ORU) primar- 

during t h e  f a l l  semester of t h e  1978-1979 academic school year. 

eighty-six subjects  (203 females, 183 males) were randomly 

freshmen and seniors  a t  ORU who met the following 

ge 16 t o  22, ( b )  Caucasian, ( c )  U.S. resident .  A l l  were 

rs, non-drinkers of a lcoholic  beverages, and non- 

ugs. A l l  subjects  were asked not t o  consume coffee, 

food within 2 hours of t h e i r  treadmill t e s t .  The 

Caucasian U,S. res iden ts  was t o  avoid any con- 

population s p e c i f i c i t y ;  a l so ,  r e l a t i v e l y  few 

dents  were avai lable  f o r  study. Of the 386 

lusion. Age and physical charac te r i s t i cs  

and approved by the  universi ty  

imitat ions.  A l l  subjects  

y known cardiovascular 



TABLE 4 

Age, Height and Weight of Subjects (2  f SD) 

Height Weight 

Males (N=106) 19.3 f 1.8yr. 179.3 f 6.8cm. 72.7 f 8.9kg. 

Females (N=109) 19.3 f 1.6yr. 166.8 f 6.7cm. 59.6 f 8.4kg. 

Testing Protocol 

Each subject  underwent a t readmil l  t e s t  using t h e  Br 

(lead V5). Treadmills were ca l ib ra ted  f o  

and speed was ca l ib ra ted  during each t e  

1500 B ECG machine was used f o r  monitor 

7803 B single-channel scope. Prior  t o  

seconds of q u i e t  standing, a rhythm str 

12 seconds with the  subject  standin 

orded a f t e r  approximately 30 seconds 

jects '  hear t  r a t e s  r e t u r  

t ion leve l  by the  begi 

exercised t o  a voluntary 

the da ta  were not us  

exercise, t e s t  d 

a t  t e s t  terminat i  

using a standard 
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minute of each s t a g e  a s  long a s  t h e  s u b j e c t  was walking and a t  t h e  

, l rd ,  and 5 t h  minute i n  recovery. The t r eadmi l l  t e s t  protocol  f o r  

s s tudy was complete a f t e r  5 minutes of  recovery. 

ECG Analysis 

Each ECG was reviewed by an American College of Spor t s  Medicine 

C e r t i f i e d  Weventive/Rehabilitative Exercise  Test  Technologist  and a l l  

premature b e a t s  were noted and i d e n t i f i e d .  Premature con t rac t ions  were 

i d e n t i f i e d  as e i t h e r  v e n t r i c u l a r  o r  supravenkr icular  i n  o r i g i n .  Cr i t e -  

r i a  used f o r  i d e n t i f i c a t i o n  of a  PAC were: ( 1 )  premature i n  appearance, 

(2)  P wave which d i f f e r e d  from s i n u s  node i n i t i a t e d  con t rac t ion ,  ( 3 )  QRS 

p a t t e r n  c o n s i s t e n t  wi th  s i n u s  node i n i t i a t e d  con t rac t ion ,  ( 4 )  compensa- 

pause when nex t  conducted.beat i s  o r i g i n a t e d  a t  t h e  s i n u s  node. 

e r i a  used f o r  i d e n t i f i c a t i o n  of a  PVC were: ( 1 )  premature i n  

rance,  ( 2 )  no e x i s t i n g  P wave, (3) QRS width being 1 .12  seconds, 

ause when nex t  conducted con t rac t ion  is  i n i t i a t e d  by 

r e  con t rac t ions  were a l s o  cha rac te r i zed  accord- 

emature c o n t r a c t i o n s  observed dur ing e x e r c i s e  and 

u r e  c o n t r a c t i o n s  were 

( 1 )  e a r l y  exe rc i se ,  de f ined  a s  590% of maxi- 

( 2 )  peak exe rc i se ,  def ined a s  >90% of maximal 

recovery. In  in s t ances  where t h e r e  was 

on of an arrhythmia,  a  c a r d i o l o g i s t  was con- 

h  t e s t  i n  which s igns ,  symp- 

' c s e  o r  recovery. Those sub- 

r i n g  t h e  t r eadmi l l  t e s t  



were asked t o  r e t u r n  f o r  another  t r eadmi l l  

(85%) r e tu rned  f o r  a second t e s t ,  !Ihe mean 

and t e s t  2 was 39 days  (range = 6-1 19 days ) .  

(45%) were r e t e s t e d  wi th in  30 days. Subjecta e x h i b i t i n g  m i  

arrhythmias du r ing  e x e r c i s e  were n o t  noted i n  t h e  r 

r e s p i r a t i o n  and/or nervousness. 

S t a t i s t i c a l  Analysis 

The s t a t i s t i c a l  t r ea tmen t  of t h e  d a t a  included 

s tandard dev ia t ions  (SD) of a l l  p e r t i n e n t  va r i ab le s .  

t e s t  was used t o  determine s t a t i s t i c a l  d i f f e r e n c e s  be  



a a p t o r  I V  

nd discussion sect ions w i l l  each be presented i n  2 

nce and ( 2 )  reproducibi l i ty  of exercise-related pre- 

Results 

17 subjects ,  31 of 106 males (29%)  and 21 of 109 

type of premature contraction during the  exericse 

j ec t s  who had arrhythmias other  than premature 

ch Phenomenon i n  recovery and one had an escape 

i s e .  'Itro subjects  displayed short  runs of parox- 

which ended a f t e r  5 successive ectopic a t r i a l  

cardia  o r  pa i r s  of 

not occur during exercise  o r  

be seen i n  Table 5,  most of 

1 number of 5 o r  l e s s  f o r  

%) and 2 females (9%) displayed 

i r e  exercise  t e s t .  Premature 

l y  exercise ,  peak exercise  and 

trends i n  terms of type of 

subjects  produced more pre- 

t r i c u l a r  contractions. 





t h a t  had 11 o r  more premature bea t s  had 22 premature 

n t r i c u l a r  con t rac t ions  r e spec t ive ly ,  occurr ing 

1. The premature v e n t r i c u l a r  con t rac t ions  were 

and t h e r e  were only  2 p a i r s  of premature a t r i a l  

t r a t e d .  The 5 men with 11 o r  more premature b e a t s  dur ing 

e t e s t  averaged 54 premature b e a t s  (range 15-114), 14 of which were 

n t r i c u l a r .  There were no coup le t s  of premature con t rac t ions  and t h e  

m a t u r e  v e n t r i c u l a r  con t rac t ions  appeared t o  be un i foca l .  

The females wi th  premature b e a t s  d i d  n o t  d i f f e r  s i g n i f i c a n t l y  from 

premature b e a t s  i n  terms of height ,  weight, t o t a l  

eak h e a r t  r a t e  a t t a i n e d  (Table 6). The males with 

n o t  d i f f e r  s i g n i f i c a n t l y  from t h e  males without pre- 

s of he igh t  and weight,  bu t  t h e  groups d i f f e r e d  i n  

ill time and peak h e a r t  r a t e .  Males with premature 

e r  on t h e  treadmil: (14:55 vs .  13:55# p s.01) ,  y e t  

t e s  were lower than t h e i r  male coun te rpa r t s  without 

ns. %us, as" a group, t h e  males who demonstrated 

x e r c i s e  were a t  a h igher  ca rd io resp i r a to ry  f i t n e s s  

t h  no premature hea t s .  However, t h e  l a t t e r  group was 

t r eadmi l l  t ime of 13:55 (13.5 METS) i s  considered 

h a t  age. It is  poss ib l e  t h a t  j u s t  t h e  increased 

j e c t s  with arrhythmias were under monitoring 

n premature con t rac t ions .  



TABLE 6 

Comparison of Sub jea t s  w i th  and wi thout  

Arrhythmias on Se l ec t ed  Parameters 

With Premature Without Premature 
Contrac t ions  N=31 Contrac t ions  N=75 

X f SD 
Height 179 f 7cm. 
Weight 70 * 8kg. 
To ta l  

Treadmil l  Time 14:55 f 1 :30* 
Peak 

i j ea r t  Rate  192 f 7 

With Premature 
Females Contrac t ions  N=21 

! 
1 
I Height 167 + 7cm. 

Weight 62 f 9kg. 
T o t a l  

Treadmil l  Time 10:45 f 1 :20 
Peak 

Hear t  Rate 188 f 9 

*p(.OI . 

t e s t ,  25 males (86%) and 19  

s u b j e c t s  were r e t e s t e d  

r e t e s t e d  1 8  males (72%) 

t u r e  c o n t r a c t i o n  on t e  



u c i b i l i t y  was general ly  not precise  i n  

TABLE 7 

Using Selected Parameters 

Females 

25 18(72%) 19 7(37%) 
14 5 1 1  3 
10 1 10 2 
3 0 0 0 
1 0  1 0  
6 5 5 1 
5 2 5 0 
1 0  0 0 
0 0 0 0 

3 I 
2 0 2 0 
0 0 0 0 
3 1 1 1  

12 7(58%) 12 4(33%) 
5 3 10 3 
4 1 9 2 
1 0  0 0 
0 0 1 0  
3 2 1 1  
2 1 1 0  

0 0 
0 0 
1 0  
1 0  
0 0 
0 0 



111. V e n t r i c u l a r  Only 10 
A. 590% of  Peak H.R. 6 

1 .  1-5 Premature Beats  4 
2. 6-10 Premature Beats  2 
3. 11 o r  More Premature Beats 0 

B. >90% of  Peak H.R. 3 
1.  1-5 Premature Beats  3 
2. 6-10 Premature Beats  0 
3. 1 1 o r  More Premature Beats  0 

C. Both (90% and >90% of  Peak H.R. 1 
1 .  1-5 Premature Beats  1 
2. 6-10 Premature Beats  0 
3. 1 1 o r  More Premature Beats  0 

IV. Sup raven t r i cu l a r  and Ven t r i cu l a r  
A. 590% of  Peak H.R. 

1.  1-5 Premature Beats  
2.  6-1 0 Premature Beats  
3. 11 o r  More Premature Beats  

B. >90% of Peak H.R. 
1 . 1-5 Premature Beats  
2. 6-10 Premature Beats  
3. 1 1 o r  More Pi-emature Beats  

C. Both (90% and >90% of  Peak H.R. 
1.  1-5 Premature Bea t s  
2.  6-1 0 Premature Beats  
3. 11 o r  More Premature Beats  

of t h e  same o r i g i n  and o f t e n  occurred  a t  

both  tests. As can  be s een  i n  Table  7 

a s  t o  h e a r t  r a t e  and t y p e  of  premature 

r e p r o d u c i b i l i t y .  Rep roduc ib i l i t y  was d 

l e a s t  one  premature c o n t r a c t i o n  on bo th  t 

test. 

Table 4 compares s u b j e c t s  w i th  an 

(Table 8 ) .  The on ly  

t h a t  females  who d i d  no  



TABLE 8 

Comparison of Subjects  with and without 

~ e ~ r o d u c i b l e '  Arrhythmias on Selected Parameters 

Without 

187 f 8 

w i l l  be  de f ined  a s  anyone demonstrating a t  
ac t ion  on both t h e  f i r s t  and second exe r i c se  

t e s t  1 (pS.05) than d i d  females who had repro- 

were n o t  s t a t i s t i c a l l y  d i f -  

ues t ionable .  Uslng the  

me, and peak h e a r t  r a t e ,  no 

t e  s u b j e c t s  with and without 



Prevalence 

Discussion 

Overal l  prevalence of 29% f o r  maleu and 19% f o r  females is c m p a r -  

a b l e  t o  o t h e r  r e l a t e d  s tud ie s .  Anderson et. a l .  (1972) found lower pre- 

valence of premature c o n t r a c t i o n s  (19%);  however, t h e r e  was no continu- 

ous monitoring of t h e  ECG, d a t a  on males and :e.rales were combined, and 

t h e  s tudy  popula t ion was considerably  o l d e r  i n  age. McHenry e t .  a l .  

(1972), u s ing  continuous monitoring, s tud ied  a population of 25 - 34- 

year-old normal men wi th  29% having PVC's and 6% with  PAC's du r ing  exer-  

c i s e  only.  In a follow-up s tudy us ing t h e  same popu la t ion , i the  preva- 

l ence  of PVC's was evaluated i n  25 - 34-year-old men i n  two e x e r c i s e  

t e s t s  1 t o  4 y e a r s  a p a r t  ( F a r i s  e t .  a l . ,  1976).  Prevalence was 30% and 

3696, r e s p e c t i v e l y ,  when us ing continuous monitoring. R-oelicher e t .  a l .  

(1974),  us ing continuous monitoring, s tud ied  1,390 male s u b j e c t s  wi th  a 

wide range of ages  (20 - 54 y r s . ) .  The prevalence  of PVC1s induced by 

e x e r c i s e  t e s t i n g  a lone was 35%. The c o n t r o l  popula t ion s tud ied  by James 

e t .  a l .  (1976) was somewhat s i m i l a r  i n  age t o  t h i s  p re sen t  s t u d y ' s  pop- 

u l a t i o n  i n  terms of t h e  age of t h e  sub jec t s .  The c o n t r o l  popula t ion 

cons i s t ed  of 109 hea l thy  sub jec t s ,  60 females and 41 males (ages 5 - 42 

y r s . ) ,  who were n o t  cont inuously  monitored dur ing e x e r c i s e  on t h e  ECG. 

No premature con t rac t ion  of any type  was observed, which is i n  c o n t r a s t  

t o  what would be  expected i n  l i g h t  of t h e  previous  s tud ie s .  Non- 

continuous monitoring may be t h e  explanat ion f o r  t h i s  discrepancy. 



Reproducibi l i ty  

I n  t h i s  popula t ion 18  males (72%) demonstrated a t  l e a s t  one prema- 

t u r e  c o n t r a c t i o n  on both t h e  f i r s t  and second exe rc i se  t e s t  a s  compared 

t o  7 females (37%). This r e s u l k  is i n t e r e s t i n g  i n  l i g h t  of s eve ra l  

o t h e r  s t u d i e s .  Gooch and McConnell (1970) s tud ied  a subgroup of  

p a t i e n t s  who were p a r t  of a l a r g e r  group of 713 s u b j e c t s  (509 males, 204 

females)  whose ages  ranged from 17 t o  82 years .  Subjects  were c a r d i a c  

p a t i e n t s  o r  suspected c a r d i a c  p a t i e n t s  who were cont inuously  monitored 

on l e a d  V5. Reproducibi l i ty  was n o t  de f ined  s p e c i f i c a l l y  i n  t h i s  s tudy;  

however, it was s t a t e d  t h a t  4 of 24 s u b j e c t s  (17%) had reproducible  

arrhythmias.  

Ekblom e t .  a l .  (1979) s tud ied  38 heal thy male s u b j e c t s  whose ages  

were n o t  given. Sub jec t s  who produced a PVC whi le  walking/jogging i n  an 

e x e r c i s e  c l a s s  were cont inuously  monitored on e i t h e r  a b i cyc le  o r  arm 
I 

i n e  i f  t h e  arrhythmia was reproducible .  While sub- 

a l l y  t e s t e d ,  PVC's appeared dur ing e x e r c i s e  t e s t i n g  

ts  who demonstrated PVC's whi le  .yalking/jogging. 

u t i l i z e d  543 sub jec t s ,  (25 - 58 y r s .  ), 81 of 

d i sease .  Continuous 

termine r e p r o d u c i b i l i t y  of arrhythmias,  with 

l l y  def ined.  The i n v e s t i g a t o r s  found 55% 

o 35 yea r s  of  age and gene ra l ly  found t h a t  

i c e  exe rc i se - t e s t ed  13 sub jec t s  (11 males, 

t s u b j e c t s  had c a r d i a c  



d i s e a s e  while 5 d i d  not .  Sub jec t s  were r e t e s t e d  a f t e r  only 45 minutes 

of r e s t .  Continuous monitoring was used dur ing  t h e  t e s t i n g .  Eleven of 

13 s u b j e c t s  ( 8 5 % )  had sane type of PVC on both t e s t s .  A c o n s i s t e n t  

dec rease  i n  number and s e v e r i t y  of PVC's on t h e  second t e s t  was a l s o  

noted. 

Since t h e  previous  s t u d i e s  are q u i t e  d i f f e r e n t  i n  t h e i r  method01 

g i e s  and popula t ion c h a r a c t e r i s t i c s ,  a c l o s e  comparison between t h i s  

s tudy and o t h e r s  i s  d i f f i c u l t .  However, i n  gene ra l ,  i t  can be s a i d  t h a t  

males i n  t h i s  s tudy d i sp layed  premature c o n t r a c t i o n s  d 

t e s t  2 a t  a h ighe r  r a t e  (72%) than would be  expected f 

hea l th  s t a t u s .  This r e s u l t  i n  a heal thy popula t ion s h  

importance of in f r equen t  premature con t rac t ions  even i f  t 

reproducible .  

The f ind ing  t h a t  i n d i v i d u a l s  with s i x  o r  more prema 

t i o n s  dur ing e x e r c i s e  a r e  much more l i k e l y  t o  demons 

t r a c t i o n s  du r ing  a second e x e r c i s e  bout i s  of i n t e r e s  

r e s u l t  be v e r i f i e d  i n  subsequent s t u d i e s ,  it w i l l  a l l  

who d e s i r e s  t o  t r e a t  a s e r i o u s  arrhythmia t h e  opportun 

e f f i c a c y  of t h e  t rea tment  through r e p e a t  e x  

f i e  d a t a  f o r  females  cannot be  comp 

of t h e  l a c k  of d a t a  r e l a t i v e  t o  

r e p r o d u c i b i l i t y  percentage betw 

explained. Perhaps f u t u r e  s tud  

discrepancy . 



Chapter V 

Conclusions 

The purpose of t h i s  s tudy was t o  i n v e s t i g a t e  t h e  prevalence  and 

t y  of ECG-documented premature con t rac t ions  with e1;ercisu 

c t i o n s  was determined by randomly s e l e c t i n g  freshmen and 

s tuden t s  a t  Oral Roberts University t o  undergo 

1 t e s t s .  Zlre r e p r o d u c i b i l i t y  of premature con- 

d by having those  s tuden t s  who exh ib i t ed  prema- 

on t h e  i n i t i a l  t r eadmi l l  t e s t  r e t u r n  f o r  a subsequent 

g a r e  conclus ions  based upon t h e  r e s u l t s  of t h i s  

emature c o n t r a c t i o n s  a r e  f a i r l y  common dur ing 

e a l t h y  young a d u l t s .  

p r o d u c l b i l i t y  of e x e r c i s e  premature contrac-  

than i n  females.  

of premature c o n t r a c t i o n s  d iminishes  a s  one 

i e s  of  premature con t rac t ions .  

s i x  o r  more premature con t rac t ions  dur ing 

t o  demonstrate premature con t rac t ions  dur- 

en t ime of occurrence of prema- 



Recommendations 

The following recommendations are given as a g 

research. 

1 .  Additional subjects need to be evaluated in t 

group in order to verify tho results given. 

2. A fallow-up study should be performed in order 

whether prevalence or reproducibility changes over time. 

S. In addition, the subjects from this study sho 

to determine if those subjects with arrhythmias ha 

lihood of developing more serious arrhythmias with 
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APPENDIX B 

Standard Exercise for ths Master's %st  

Standard Number of Ascmts f o r  Men 

I Weight Age i n  Years I 





APPENDIX C 

Naughton Protoc 

St= Duration (min 

I I 
I11 
IV 

VI 2 
VII 

Recovery 2 

2 
Sitting 


