Endurance Exercise – Is It Worth It?
by Hans R. Larsen MSc ChE
There is ample evidence that being physically fit reduces the risk of heart disease, stroke,
metabolic syndrome, osteoporosis, hypertension, diabetes, prostate cancer, breast cancer, colon
cancer, depression, anxiety, and many other conditions. There is also evidence that physically fit
people live longer than do sedentary people. It is also clear that the only way to become and
remain physically fit is by being physically active. The question is, “How much physical activity is
required to be considered fit, and is there such a thing as overdoing the physical fitness”?
How Much is Enough?
Ten years ago researchers at the Royal Free Hospital School of Medicine in London, England
reported that middle-aged men who regularly engaged in light to moderate physical activity
experienced a 40-50% lower mortality than did those who were largely inactive.[1] Researchers
at Harvard Medical School found that women who walked for at least one hour a week at a
moderate pace had a 50% lower risk of developing coronary artery disease than did those who
did not walk regularly. The pace of walking (exercise intensity) was found to be less important
than the time spent in walking, and increasing pace or walking time (beyond 1.5 hours/week) did
not provide added protection.[2] Clearly, regular exercise is important, but how much is required
and what are the optimum ways of getting it?
An expert panel endorsed by the American Heart Association and the American College of Sports
Medicine recommends that all healthy adults aged 18 to 65 years engage in at least 30 minutes
of moderate-intensity aerobic physical activity on 5 days each week, or vigorous-intensity aerobic
activity for a minimum of 20 minutes on 3 days of the week. Combinations of moderate and
vigorous exercise are also acceptable and the 30 minutes of moderate physical activity can be
met, for example, by 3 individual bouts of 10 minutes each. The panel emphasizes that physical
exercise over and above the recommend minimum can be expected to lead to reduced premature
mortality and further health improvements, particularly in regard to cardiovascular health. The
panel also recommends activities that maintain and increase muscular strength for a minimum of
2 days each week. Such activities would include stair climbing, weight training, and weightbearing calisthenics.
The intensity of physical exercise is usually expressed in terms of energy expenditure which, in
turn, is expressed in metabolic equivalents (MET). One MET represents an individual’s energy
expenditure while sitting quietly for 1 minute (equivalent to about 1.2 kilocalories/minute for a
person weighing 160 lbs). Moderate activity is associated with a MET equivalent of 3-6 METs per
minute, while vigorous exercise is associated with METs greater than 6. METs for some common
activities are given below:
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Walking at 3 mph (5.0 km/h)
3.3 MET
Walking at very brisk pace of 4 mph (6.4 km/h)
5.0 MET
Bicycling on flat surface at 10-12 mph (16-19 km/h) 6.0 MET
Bicycling fast at 14-16 mph (22-26 km/h)
10.0 MET
Golfing (walking and pulling clubs)
4.3 MET
Swimming (leisurely)
6.0 MET
Swimming (moderate to hard)
8.0-11.0 MET
Hiking at moderate pace with light or no pack
7.0 MET
Hiking at steep grades and heavy pack
7.5-9.0 MET
Jogging at 5 mph (8 km/h)
8.0 MET
Cross-country skiing (slow)
7.0 MET
Cross-country skiing (fast)
9.0 MET
Competitive soccer
10.0 MET

Thus, 30 minutes of walking at 3.0 mph would accumulate 99 METs (3.3x30) and jogging for 20
minutes at 5 mph would accumulate 160 METs (8x20). The panel suggests a minimum weekly
MET accumulation of 450 to 750 METs be achieved through specific physical exercise.
The panel makes the interesting observation that exercise is relatively ineffective in achieving
weight loss, but that a very much increased level of activity is required to maintain a weight loss
achieved by other means. They also acknowledge that the risk of musculoskeletal injury
increases substantially with increased physical activity and can affect as many as 55% of people
involved in jogging programs and US Army basic training. The risk of cardiac arrest and heart
attack also increases during vigorous physical exercise, especially among infrequent exercisers.
Nevertheless, the panel concludes that, in the case of healthy individuals, the benefits of regular
moderate to vigorous physical activity far outweighs the risks. They also suggest that healthy
men and women do not need to consult with a physician or other healthcare provider prior to
embarking on a regular exercise program. However, those with cardiovascular disease, diabetes,
or other chronic diseases should clearly do so.[3]
I an accompanying article Miriam Nelson of Tufts University and other members of a separate
panel outline physical activity recommendations for those above the age of 65 years and adults
aged 50-64 years with clinically significant chronic disease conditions or functional limitations.
The recommendations are identical to those discussed above, except that the definition of
moderate and vigorous exercise is tailored to the individual’s basic fitness level rather than given
as specific MET targets.[4]
How Much is Too Much?
So, regular exercise is clearly a good thing, but like all good things it can be overdone. British
researchers followed 20 veteran athletes for 12 years and concluded that high intensity lifelong
endurance exercise is associated with altered cardiac structure and function, especially the
development of left ventricular hypertrophy (thickening of the muscles of the left ventricle) and
profound bradycardia. Two of the athletes ended up having to have a pacemaker implanted.[5]
NOTE: Endurance exercise is usually defined as vigorous exercise for more than 45 minutes per
session.
Swedish sports medicine experts found that elderly men with a lifelong history of regular, very
strenuous exercise were more likely to suffer from complex ventricular arrhythmias than were
men who had been only moderately physically active.[6]
A recent study involving 134 former Swiss professional cyclists concluded that these former
athletes were more likely to suffer from sinus node disease and atrial fibrillation and flutter than
were an age-matched group of golfers. The two groups were examined at age 66 years, which
for the cyclists was an average of 38 years from their last professional race (Tour de Suisse).

The Swiss researchers also observed that ventricular tachycardias were more common in the
cyclists than in the golfers (15% vs 3%). They conclude that, “The elderly athlete may not be as
healthy as believed.”[7]
In 1998 Jouko Karjalainen and colleagues at the University of Helsinki reported that the
prevalence of lone atrial fibrillation in a group of elite orienteers was 6 times higher than in a
control group of less active men (5.3% vs 0.9%). The first afib episode among the orienteers
occurred at a mean age of 52 years after an average training history of 36 years. Although the
orienteers were more likely to develop lone atrial fibrillation, they were significantly less likely to
develop heart disease (2.7% vs 7.5% in control group) and experienced lower mortality during the
observation period (1.7% vs 8.5% in control group). The Finnish researchers conclude that
vigorous, long-term endurance exercise is associated with atrial fibrillation in healthy, middleaged men despite protecting against coronary heart disease and premature death. They
speculate that the increased risk for afib is related to enhanced vagal tone, atrial enlargement,
and left ventricular hypertrophy.[8]
Medical researchers at the University of Barcelona have found that men who engage in vigorous
physical exercise of many years have an increased risk of developing lone (vagal) atrial
fibrillation. A review of the records of 1160 patients seen at an outpatient arrhythmia clinic
revealed that the incidence of lone AF among long-term exercisers was 60% as compared to only
15% in the general population of Catalonia.[9] The same group of researchers also concluded
that lone afib was about 3 times more prevalent among men who reported former and current
sport practice than among men who did not. They observed a particularly strong correlation for
men who reported more than 1500 hours of lifetime sports activities.[10]
More recent research by the Spanish group confirmed the strong association between LAF risk
and accumulated moderate and heavy physical activity. Those with a lifetime accumulated
moderate plus heavy physical activity of more than 9300 hours had 15 times the prevalence of
LAF than did those with less than 2100 hours accumulated. More than 564 hours of accumulated
heavy, vigorous physical activity was associated with a 7 times increased prevalence of LAF.
The researchers speculate that the negative effects of moderate and particularly vigorous
physical activity may be related to the chronic volume and pressure overload caused by the
increased activity. They conclude,
“The fact that physical activity is a risk factor for AF does not argue against exercise as
a way of preventing coronary artery disease. It only offers a word of caution suggesting
that the benefits obtained by physical activity, if excessively intense and over a great
many hours, may be counteracted by the risk of AF.”[11]
The evidence that heavy, sustained physical exercise is associated with an increased risk of lone
atrial fibrillation is indeed substantial. The only study disputing this connection is the one carried
out by Antonio Pelliccia and colleagues at the National Institute of Sports Medicine in Rome.
These researchers found no difference in the prevalence of atrial fibrillation in a group of
competitive athletes as compared to the general population.[12] However, the average age of
this group of athletes (24 years) was substantially lower than the average age in the studies
discussed earlier, so the results are not comparable, especially since it is well known that the
incidence of afib increases with age, and that the average age at diagnosis is about 48 years for
lone afibbers.
Why would long-term, vigorous endurance exercise increase the risk of developing atrial
fibrillation? Long-term endurance training profoundly affects the body’s physiology. Among other
things it significantly reduces the heart rate and testosterone levels.[13,14] It is also known that,
while exercise in the short-term increases adrenergic tone, its long-term effect is an increase in
vagal tone.[15,16] Vigorous, long-term endurance exercise has also been associated with an
increased risk of inflammation. Greek researchers observed that participants in a 36-hour long

distance run experienced a 152-fold increase in C-reactive protein (CRP) levels and an 8000-fold
increase in the level of interleukin-6 (IL-6), another important marker of systemic inflammation.
They conclude that the increases in the inflammation markers noted, “amount to a potent
systemic inflammatory response”.[17] Finally, there is ample evidence that long-term endurance
training tends to increase the size of the left atrium and is also likely to lead to left ventricular
hypertrophy.[5,7,8]
Taken together, all these effects of vigorous, long-term endurance training is likely to combine to
form a potent breeding ground for the development of atrial fibrillation. It would seem logical that
continuing vigorous endurance training after experiencing a first afib episode would be a poor
choice.
Several studies have found a convincing association between inflammation and afib.[18] There is
also evidence that vigorous endurance sports such as participating in marathons can result in a
very pronounced systemic inflammation.[17] Andrea Frustaci and colleagues at the Catholic
University of Rome have found that inflammation of the heart lining (myocarditis) is an almost
universal feature among lone afibbers.[19] Further exercise will fan an inflammation and Swedish
sports medicine experts are adamant that exercise should be avoided when myocarditis is
suspected.[20]
Does Detraining Help Prevent AF?
Does refraining from heavy exercise actually work for lone afibbers? Says the late Professor
Philippe Coumel,
“It is known that in well-trained people suffering from vagal AF, the first step of therapy
should be deconditioning by discontinuing high-level training. It may be sufficient to
bring about an improvement in the patient and it is often a necessary adjuvant to
facilitate pharmacological therapy.”[21]

In the same paper Dr. Coumel also makes the following statement of interest to vagal afibbers,
“Not only are beta-blockers ineffective, [for vagal afibbers] but they usually make
patients worse and inhibit the efficacy of antiarrhythmics.”
British researchers support Dr. Coumel’s observation about the beneficial effects of detraining.
They report the case of a 53-year-old athlete whose symptoms of palpitations, ectopics, and atrial
tachycardia completely resolved after detraining.[22] Spanish researchers report that detraining
for 2-4 weeks results in an increase in heart rate and adrenergic tone – both changes beneficial in
regards to vagally-induced afib.[23] At least one member of our afib group has found that
forgoing exercise one week out of every four significantly reduced his frequency of episodes. Of
course, abruptly ceasing all exercise may carry with it a whole new set of problems, so a gradual
approach is definitely in order. This might be worth experimenting with if you are a vagal afibber.
There is some evidence that patients who have been ablated for right atrial flutter are more likely
(81% increased risk) to develop atrial fibrillation post-ablation if they have a history of active
engagement in endurance sports. Those continuing endurance sports after their ablation are also
more likely (68% increased risk) to develop post-ablation AF. The Belgian researchers reporting
these findings conclude that there is a 10% and 11% increased risk of developing AF per weekly
hour of sport performed pre- and post-ablation for flutter.[24]
Several ablated afibbers who resumed their pre-ablation training schedule too early have
reported a relapse and required a second ablation to achieve a final cure. There is now evidence
that repeat ablations may be the norm rather than the exception for competitive athletes with afib.

Italian researchers found it took an average of 2.3 PVIs to prevent afib recurrences in athletes
who had been disqualified from competition due to their afib.[25,26]
Somewhat paradoxically, actions that may promote afib in vagal afibbers may also help to
terminate an episode already in progress. About 27% of male vagal afibbers reported (in LAF
Survey 14) that they were able to terminate an afib episode by exercise. This finding is supported
by a case history involving a 45-year-old physician with vagally-mediated, paroxysmal AF. The
patient was able to convert to normal sinus rhythm by exercising for 20 minutes on a crosscountry ski machine (pulse rate of 170 bpm).[27]
Conclusion
So, is exercise good or bad? There is no question that the overall benefits of a regular, moderate
exercise program far outweigh any possible adverse effects. However, when it comes to longterm, vigorous endurance exercise, the benefit/risk ratio is less clear. Such exercise can lead to
undesirable cardiac modifications and an increased risk of developing atrial fibrillation. In those
who already experience vagally-mediated afib, refraining from such exercises, or substantially
cutting back may prove highly beneficial. To again quote Professor Coumel,
“Excessive training is harmful when it exaggeratedly modifies the ANS balance beyond
the sympathetic and parasympathetic physiological values. It is a major mistake to think
that the man in the street must be as trained and fit as the professional sportsman. Any
common sense driver knows that if he wants to make his car last, he must avoid
handling it as a rally or Formula One driver.”[28]
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