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Does Exercise Increase the Risk of Sudden Death?

Sports, per se, is not a cause 
of the enhanced mortality, 
but it triggers sudden death 
in those athletes who are 
affected by cardiovascular 
conditions predisposing to 
life-threatening ventricular 
arrhythmias during physical 
exercise [1]

Source: Corrado et al.; JACC 2003; 42(11): 1959-63



Does Exercise Increase the Risk of Acute Cardiovascular Events?

• Vigorous exertion transiently increases the risk of acute 
myocardial infarction (MI) and sudden cardiac death (SCD)

• particularly among habitually sedentary persons 
• with occult or known coronary arterial disease (CAD)
• performing unaccustomed, vigorous physical activity

Source: Thompson et al.; Circulation 2007; 115: 2358-68



Does Exercise Increase the Risk of Acute Cardiovascular Events?

Physical stress as a trigger of 
acute cardiovascular events 
during vigorous exertion

RR indicates relative risk and 
compares the risk of the 
cardiac event during exertion 
with that during sedentary 
activities
TRIMM: Triggers and Mechanisms of Myocardial 
Infarction Study; SHEEP: Stockholm Heart 
Epidemiology Program

Relative risk of MI associated with 
vigorous exertion (≥6 metabolic 
equivalents) according to habitual 
frequency of vigorous exertion.
The T bars indicate 95% 
confidence limits. The dotted line 
indicates risk of MI with no prior 
vigorous exertion.

Source: Thompson et al.; Circulation 2007; 115: 2358-68



The Risk of Special Situations and Activities

• In general, the risk of any vigorous physical activity is an interaction of the 
exercise per se and the individual’s physical fitness

• E.g. snow shoveling has repeatedly been associated with increased 
cardiovascular events, probably 

• because it can elicit higher rate-pressure products than does treadmill exercise 
testing

• because it is often performed out of necessity by unfit individuals
• because some cardiac patients develop angina at lower rate pressure products, 

suggesting a coronary vasoconstrictor response, during exercise in cold 
temperatures

Source: Thompson et al.; Circulation 2007; 115: 2358-68



Strategies to Reduce Exercise-Related Cardiovascular Events

ACC/AHA, ACSM, and USPSTF Recommendations for 
Exercise Testing Before Exercise Training

ACC/AHA: American College of Cardiology / American Heart Association
ACSM: American College of Sports Medicine
USPSTF: US Preventive Services Task Force

Conclusion: No strategies have been adequately 
studied to evaluate their ability to reduce 
exercise-related acute cardiovascular events.

Source: Thompson et al.; Circulation 2007; 115: 2358-68



Heart disease and sports

Sports and heart pacemaker

Sports and ICD



Sports and pacemaker
General

• Patients with heart disease and a pacemaker can participate 
only in sports consistent with the limitations of the underlying 
heart disease. 

• About 1/3 of pacemaker patients suffer from coronary disease, 
another 1/3 from left ventricular systolic dysfunction. 

• In the absence of heart disease, competitive or recreational 
sports participation is allowed in sports with minor to moderate 
cardiovascular demand.

Source: Heidbüchel et al.; Eur J Cardiovasc Prev Rehabil 2006; 13: 475-84
            Kindermann; Dt Z für Sportmedizin 2010; 61(10) 241-242



Sports and pacemaker

Programming

• Exercise testing and Holter ECG monitoring will help to program 
an appropriate pacing rate responsiveness during exercise.

• In patients with coronary disease or left ventricular systolic 
dysfunction rate adaptation must be tested individually. The 
maximum rate must not cause ischemia.

Source: Heidbüchel et al.; Eur J Cardiovasc Prev Rehabil 2006; 13: 475-84



   Sports and pacemaker
Tachycardia

• Pre-implant screening should evaluate the possible association of 
bradycardia with atrial or (rarely) ventricular tachycardia by 
Holter or event recording.

• Supraventricular tachycardia is generally considered to be a 
benign arrhythmia. 

• If it is only sporadic and is not associated with haemodynamic 
consequences even when it develops during exercise, sports 
activity is allowed when there is no increased risk from the loss of 
consciousness (such as in pilots, motorsports drivers, parachute 
jumpers, ...). 

• Exercise should be stopped as soon as palpitations arise but can 
be resumed after the cessation of palpitations.

Source: Heidbüchel et al.; Eur J Cardiovasc Prev Rehabil 2006; 13: 475-84



    Sports and pacemaker
Avoid physical damage

• Individuals with a pacemaker should be restricted from sports 
with a risk of bodily impact (e.g. rugby, martial arts, ...), 
because of the possible damage to the electrodes or pacing unit 
or the risk of skin perforation.

• Other sports (such as soccer, basketball, baseball, ...) can be 
allowed while wearing appropriate padding.

• Extreme ipsilateral arm movements should be avoided at least 
until complete fixation of the leads (6 weeks). 

Source: Heidbüchel et al.; Eur J Cardiovasc Prev Rehabil 2006; 13: 475-84



    Sports and pacemaker

Avoid physical damage

• Sports with pronounced arm movements (such as volleyball, 
basketball, tennis, climbing, ...) may also increase the risk of 
late lead damage as a result of subclavian crush 

• (with insulation or conductor failure).

• Diving depth is limited by the maximum pressure allowed for 
the pacemaker housing.

Source: Heidbüchel et al.; Eur J Cardiovasc Prev Rehabil 2006; 13: 475-84



   Sports and pacemaker

Prevention of malfunction

• The pacemaker should be implanted at the right or left side 
depending on arm dominance and the type of sports (e.g. on 
the left side in a right-handed tennis player). 

• Electromagnetic interference is uncommon with modern 
devices, but it should be closely evaluated in specific athletic 
environments (such as starting gate electronic equipment or 
scoring equipment during fencing). 

• Myopotential inhibition may result in an inhibition of pacing, a 
problem that is more common with unipolar electrodes. It can 
usually be corrected with appropriate reprogramming of the 
device. Bipolar leads are less sensitive to this problem.

Source: Heidbüchel et al.; Eur J Cardiovasc Prev Rehabil 2006; 13: 475-84
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    Sports and ICD

General

• Physical activity may trigger ventricular arrhythmia and 
ICD therapy.

• The underlying pathology and the individual case history 
of arrhythmias determine the recommendation of the 
level of sporty activities.

Source: Heidbüchel et al.; Eur J Cardiovasc Prev Rehabil 2006; 13: 676-86
            Kindermann; Dt Z für Sportmedizin 2010; 61(10) 241-242



      Sports and ICD

General

General

• Although very effective to prevent sudden death, ICD 
implantation should not be regarded as a substitute for 
such a recommendation.

• The efficacy of the ICD to interrupt malignant ventricular 
arrhythmias during intense exercise is unknown and from 
theoretical considerations probably suboptimal (given the 
associated metabolic, autonomic and potentially ischemic 
conditions). 

• Specific data on the benefits and risks of ICD in physically 
active patients are lacking, explaining a large variability in 
current recommendations made by physicians to their 
patients.

Source: Heidbüchel et al.; Eur J Cardiovasc Prev Rehabil 2006; 13: 676-86
            Kindermann; Dt Z für Sportmedizin 2010; 61(10) 241-242



    Sports and ICD
Recommendations

• An ICD disqualifies an athlete for competitive sports, except 
those with a low cardiovascular demand (like golf, billiards or 
bowling)

• On the other hand, physicians and patients alike may feel more 
assured to continue leisure-time physical activities with low to 
moderate dynamic or static demand if an ICD is on board, 
which may contribute to physical and psychological well-being. 

• In patients with arrhythmias that are particularly sensitive to 
triggering by exercise, these recommendations should be made 
with caution.

Source: Heidbüchel et al.; Eur J Cardiovasc Prev Rehabil 2006; 13: 676-86



   Sports and ICD
Recommendations

• Leisure-time sports resumption is allowed from 6 
weeks after implant, preferably after a control stress 
test. 

• When appropriate or inappropriate ICD interventions 
occur (antitachypacing or shocks), a 6-week period 
refraining from sports should be reconsidered to 
evaluate the effect of changes in medical therapy or 
ICD programming.

• All the recommendation already mentioned for 
pacemaker patients apply for ICD patients as well.

Source: Heidbüchel et al.; Eur J Cardiovasc Prev Rehabil 2006; 13: 676-86



          Sports and ICD
Sinus tachycardia

• Exercise in young people may result in sinus tachycardia 
which exceeds the detection threshold for ICD 
intervention, leading to inappropriate therapy delivery. 

• Inappropriate shocks are painful and may result in 
psychological problems like anxiety and unrest, which 
even may amount to aversion for the ICD protection. 

• They also can trigger real life-threatening ventricular 
arrhythmias. 

• It is therefore extremely important to tailor ICD settings 
and recommended exercise levels to the anticipated heart 
rate during sports activity for any individual patient.

Source: Heidbüchel et al.; Eur J Cardiovasc Prev Rehabil 2006; 13: 676-86



     Sports and ICD

Atrial arrhythmia

• Many structural or arrhythmogenic conditions may also 
increase the risk for atrial arrhythmias (most commonly 
atrial fibrillation) with possible rapid atrioventricular 
conduction during exercise, with the risk for inappropriate 
therapy delivery and thus the need for prophylactic 
antiarrhythmic or bradycardic drug therapy.

Source: Heidbüchel et al.; Eur J Cardiovasc Prev Rehabil 2006; 13: 676-86



Key components in the clinical management of hypertrophic cardiomyopathy (HCM). 

Ho C Y Circulation 2012;125:1432-1438
Copyright © American Heart Association



                   Summary

• Vigorous exertion transiently increases the risk of acute
cardiovascular events overall.

• Pacemaker or ICD patients can participate in sports 
consistent with the limitations of the underlying heart 
disease.

• Physical damage must be avoided for the device and the 
leads, individual device programming is recommended.





The choice is yours...The choice is yours...

If the individual becomes sedentary or significantly reduces the amount of training, the 
effects of training are lost. 

The body also adapts to inactivityThe body also adapts to inactivity 
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