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ABSTRACT
Moderate-intensity aerobic endurance exercise performed regularly is known to prevent the development of metabolic and
cardiovascular diseases. However, there is increasing evidence suggesting that intensive training and repeatedly performed
extenuating performances can increase the incidence of sudden cardiac death (SCD) and other serious cardiac problems. This

short article summarizes recent findings that support the idea that long-term endurance exercise training should either be done

over shorter distances (e.g., 10K or half-marathons) or under close medical surveillance.
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LETTER TO EDITOR

A sedentary lifestyle i.e., walking less than 30 minutes per

day, mobility impairment, physical inactivity, and
paralysis are conditions known to increase the incidence
of obesity, insulin resistance, hypertension, cholesterol,
incidence of type Il diabetes, and other cardiovascular

problems [1-3].

On the other hand, long-term or excessive endurance
exercise can impair the cardiovascular systems. Indeed,
about eight hundred classical marathons i.e., 42 km races
are performed each year by recreational athletes around
the world. Extreme competitions such as ultra-marathons,
triathlons, and ultra-triathlons are also increasingly
popular. Although, it is generally believed that long-

distance runners are not particularly at risks for

cardiovascular problems [4], sudden cardiac deaths (SCD)
and other life-threatening complications are increasingly
found e.g., hyponatremia (sodium level lower than 130

mmol/L), cerebral edema, neurologic disability, etc. [5].

SCD is generally defined as a non-traumatic, non-violent,
unexpected cardiac arrest within six hours of previously
witnessed normal health. Recent data revealed that SCD
affected 135 people among 9 million endurance athletes
since the 1990s [6]. The victims were mainly male
between 40 years and 50 years of age on average. Most
cases occurred during the swimming portion of triathlons
and ultra-triathlons. Several experts have indicated that
these numbers may be an underestimation of the reality

since only data from finishers were used [6].
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In general, according to estimates from most other
epidemiologic studies, about one of every 100,000
marathon runners experience SCD, but the incidence
almost doubles to about one of every 57,000 participants
during a race - in most cases SCD occurs in the last 6

kilometers of the race [7].

In a study published recently, researchers reported signs
suggesting that full marathons may strain the heart.
Biomarkers of cardiovascular stress - e.g., myoglobin
concentration, self-reported muscle pain, body mass
reduction, electrolyte imbalances, etc., were shown to be
higher in marathoners than in athletes who did shorter

distances such as half-marathons or 10 Ks [8].

Blood analyses of marathoners less than 24 hours after
finishing a race were found to exhibit abnormally high
levels of inflammatory and clotting factors (e.g., creatine
kinase-MB, B-type natriuretic peptide) generally known

to be associated with heart attacks [9].

According to Dr. McCullough, chief of cardiovascular
research at the Baylor Heart and Vascular Institute, three
hours or more of high volume cardiac overload such as
during a long distance race, the right atrium and right
ventricle are found to undergo abnormal dilatation which,
in turn, is associated with temporary impaired chambers
due to blood troponins and B-type natriuretic peptide

increase.

After a 140-days cross-country race, it has been found
that c-reactive protein (CRP) - biomarkers of
inflammation -, significantly increased among runners
during the study period whereas, in some of them,
calcium plaque build-up significantly increased between
the start and end of the race (American College of
Cardiology July 28, 2017). This is also supported by a
study published in 2019 reporting a significantly higher
rate of coronary artery calcification in long-term

marathon, ultramarathon, and extreme runners than in

submarathon runners [10]. The prevalence of carotid and
peripheral atherosclerosis in marathon runners is therefore
both high and related to chronic cardiovascular risk

factors as recognized earlier by German researchers [11].

Highly trained individuals undergoing frequent strenuous
exercise could develop a pro-inflammatory condition that
favors the onset of a number of health problems,
including damage to myocardial cells and connective
tissues, overload of the atria and right ventricle, coronary
artery disease (CAD), and coronary artery calcification
among other chronic health problems [12]. Other
cardiovascular problems associated with long-distance
exercising include unheralded ventricular arrhythmias,
myocardial fibrosis, and late gadolinium enhancement.
Veteran endurance athletes have been reported to have a
5-fold increase in the prevalence of atrial fibrillation
whereas chronic excessive sustained exercise has been

shown to cause patchy myocardial fibrosis [13].

Evidence from spinal cord injury research suggests that
minimal amount of aerobic exercising can already trigger
health benefits. Indeed, in people suffering from physical
inactivity or partial paralysis, specific medical devices
used alone or with body-weight-supported treadmill
training during 30 minutes or 60 minutes a day were
shown to produce detectable cardiovascular and metabolic
health benefits [14,15]. This said, in completely paralyzed
subjects, more complex combinatorial approaches
including drugs and medical devices are apparently
needed for cardiovascular, musculoskeletal, and
metabolic benefits to be induced [16-22].

Along this idea, a very large study found in fact that in
sedentary individuals, even a modest dose of physical
activity, as little as 15 minutes per day, confers significant
health benefits that increase in a dose-dependent fashion
up to about an hour per day of vigorous physical activity,

beyond which more exercise training does not yield
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additional benefits [13]. For best cardiovascular and
respiratory function improvements, it has clearly been
shown that interval training (e.g., high-intensity interval
training composed of 8 series of 30 seconds on at 90% of
maximal heart rate, 30 seconds off or at low-intensity)
rather than long distance training elicits superior effects
[23] as suggested originally by Australian researchers
[22].

CONCLUSION

In disabled and able-bodied persons, exercising daily

more than 15 minutes or 30 minutes per day (pending

upon intensity levels), 5 days a week is generally

significant cardiovascular, respiratory, immune, and
metabolic functions. However, athletes undergoing long-
term endurance training such as marathons, ultra-
marathons, and other comparable events, are generally at
the risk of developing life-threatening acute or chronic
cardiovascular problems. While exercise is one of the best
ways to protect chronically against cardiovascular
diseases, concerns are increasingly being raised by
experts and scientists about the net beneficial outcome of
extreme endurance exercise levels on the heart. Indeed, a
safe upper-level limit probably exists, beyond which the
adverse effects of long distance endurance training may

out weight its cardiovascular benefits.

recognized as the threshold level for maintaining
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