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AF. 39,40,41 Smaller studies have also
demonstrated myocardial fibrosis, right
ventricular dysfunction with ventricular
arrhythmia and increased coronary
calcium scores in middle-aged athletes
performing lifelong exercise.42,43,44,45,46

However, given that adverse cardiac
event rates among lifelong marathon
runners is low, the prognostic
implications of these observations is
speculative and sequential follow-up
studies of large numbers of veteran
athletes are required to confirm whether
too much exercise is cardiotoxic in some
athletes.

CONCLUSION
The health benefits and increased life
expectancy associated with regular
exercise are unsurpassable. Very
occasionally, an athlete may die during
exercise from an underlying cardiac
disorder. 

The early detection of potentially
serious disease is an important issue but
is hampered by the overlap between the
manifestations of physiological cardiac
adaptation and cardiac pathology. 

State sponsored screening of athletes
with cardiac symptoms, abnormal
cardiovascular examination or a family
history of cardiovascular disease is
available. 

However, the lack of financial
resources, expertise and infrastructure
does not currently support mass
screening of all exercising individuals in
the UK. The responsibility for the
professional athlete should fall to their
employers, whereas charitable
organisations such as Cardiac Risk in the
Young (www.c-r-y.org.uk) may support
grassroots sports and secondary school
athletes through subsidised screening.
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established risk factors for CAD but
even this strategy has limitations.36 The
resting ECG will fail to detect quiescent
CAD in the absence of prior myocardial
infarction and an exercise stress test will
only reveal individuals with marked
luminal stenosis, but not those with
minor soft plaques that are prone to
fissuring.36 Although computed
tomography (CT) calcium scoring or CT
coronary angiography will detect silent
atherosclerotic plaques, the availability,
cost and radiation exposure are currently
limiting factors for this approach. 

Given the exponential rise of middle-
aged individuals participating in
recreational sport, efficient emergency
response planning including public
awareness of bystander cardiopulmonary
resuscitation and early deployment of
automated external defibrillators may
be more pragmatic. Two large studies in
French and Dutch recreational athletes
have shown that early bystander
cardiopulmonary resuscitation was
associated with a three-fold increase in
survival from exercise-related sudden
cardiac arrest.25,26

CARDIOVASCULAR RISK 
Based on the numerous benefits of
exercise, highly trained athletes are
rightly perceived as the healthiest
segment of society. These individuals
exercise five to ten times above the usual
exercise recommendations for
cardiovascular health. 

However, there is mounting evidence
that there may be a threshold of physical
activity beyond which there are no
further health benefits, and some
studies have shown that lifelong
intensive exercise may even prove
detrimental for some individuals with
previously normal hearts.37,38

The most compelling evidence to
support this hypothesis is the
relationship between intensity of
exercise and atrial fibrillation (AF), the
most common arrhythmia in elderly
patients. Although light-moderate
physical activity is associated with a
lower incidence of AF in older adults,
males participating in long-term
endurance exercise exhibit a five-fold
increase in the prevalence of AF which
suggests a U-shaped relationship
between the intensity of exercise and
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Regular physical activity controls acquired cardiovascular 
risk factors such as obesity, diabetes mellitus, hypertension
and hyperlipidaemia. Exercise is generally associated
with a 50% reduction in adverse events from coronary
artery disease (CAD). The benefits of exercise extend
well beyond the cardiovascular system. Recent evidence
suggests that exercise prevents cell senescence, and
active individuals are at lower risk of developing certain
malignancies including cancer of the prostate and the
colon, osteoporosis, depression and dementia. Individuals
who exercise regularly extend their life expectancy by
three to seven years. 

The British Association of Sport and Exercise Sciences  
recommends that healthy individuals should engage in
150 minutes of moderate-intensity aerobic exercise per
week. Recent studies have demonstrated that even lower
volumes of exercise below these recommendations
confer health benefits, which is highly relevant to
individuals with established cardiac disease including
heart failure.

Sinus bradycardia, sinus arrhythmia and repolarisation 
anomalies including ST segment elevation on the ECG
are common in athletes and occur as a result of increased
vagal tone.

Sudden cardiac death in athletes under 35 is rare with  
estimates ranging from 1 in 50,000 to 1 in 200,000.
Hereditary and congenital abnormalities of the heart are
the most common cause of nontraumatic death during
sport in young athletes. Data from the USA suggest that
black athletes may be more prone to sudden cardiac
death. In middle-aged recreational athletes more than 90%
of sudden cardiac deaths occur in males and more than
90% are caused by atherosclerotic CAD.

The American Heart Association and the European 
Society of Cardiology advocate pre-participation screening
of young athletes. The ECG has the ability to detect
congenital accessory pathways and ion channelopathies,
and is frequently abnormal in individuals with cardiomyopathy.
Screening with a 12-lead ECG in older athletes is of 
limited value given the overwhelming contribution 
of atherosclerotic CAD to sudden cardiac death.

There is mounting evidence that there may be a 
threshold of physical activity beyond which there are no
further health benefits, and some studies have shown that
lifelong intensive exercise may even prove detrimental for
some individuals with previously normal hearts. However,
given that adverse cardiac event rates among lifelong
marathon runners is low, the prognostic implications of
these observations is speculative and sequential follow-up
studies of large numbers of veteran athletes are required to
confirm whether too much exercise is cardiotoxic in some
athletes.

‘The incidence of
sudden cardiac
death during sport
is relatively low’ 

‘There was an 89%
reduction in sudden
cardiac death 
in athletes 
screened by ECG’ 


