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Review Article

Is It Possible to Age Healthy Performing Ultra-endurance Exercises?
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Abstract

Context: The process of decline in endurance capacity is particularly insidious over age 60 and varies considerably with sex, task
specificity, and individual training status. Around 50 years of age, aging also implies deterioration of neuromuscular function,
affecting muscle strength and power. The aim of the present article was to perform a mini-review to verify how ultra-endurance
exercises impact the aging process.
Evidence Acquisition: For this, we reviewed the PubMed database (on 20/01/2022) by crossing the key terms, in the simple form,
“ultra AND endurance AND exercise AND aging”. This research provided 25 articles from which we made a selection.
Results: We observed that the number of articles on the topic is low. The main findings showed that ultra-endurance exercise, high
volume physical exercise (six-hours or more) with peak intensity moments, in long-term, is associated with increased risk of heart
disease, sudden death, shortening of telomeres, accelerating aging cell, and harm to the healthy aging process and longevity.
Conclusions: There is still little literature about the impacts of ultra-endurance practice on the aging process. Although there are
indications that this may happen, such as shortening of telomeres and cellular aging, it is still not possible to establish a cause-effect
relationship. Furthermore, it is not just about physical exercise, it is necessary to take into account individual factors (intrinsic and
extrinsic) that interact with the sports trajectory, life habits, biology, and genetics.
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1. Context

The process of decline in endurance capacity is partic-
ularly insidious over age 60 and varies considerably with
sex, task specificity, and individual training status. Around
50 years of age, aging also implies deterioration of neuro-
muscular function, affecting muscle strength and power
(1).

Regarding to the musculoskeletal system, with the ag-
ing process, there is a significant loss of muscle mass and
strength (sarcopenia), of the regenerative and recovery ca-
pacity to training stimuli and physical and sports perfor-
mance. These changes are also accompanied by impair-
ment of muscle metabolism, including mitochondrial dys-
function and insulin resistance. Notably, physical exercise
is a well-established strategy against muscle aging and has
been shown to attenuate age-related losses in muscle mass,
strength, and regenerative capacity and to delay or prevent

deficiencies in muscle metabolism (2).

As for endurance exercise, with the aging process,
there is an increase in the use of endogenous fuels to
provide energy for working muscles, causing older peo-
ple to oxidize more glucose and less fat during moderate-
intensity exercise. This shift in substrate use is likely
caused by changes related to “muscle age” including de-
creased respiratory and oxidative capacity of skeletal mus-
cle. On the other hand, endurance training in the aging
process increases muscle oxidative capacity, decreases glu-
cose production and oxidation, and increases fat, correct-
ing or compensating for changes in substrate oxidation as-
sociated with aging (3).

In recent decades, the participation of older athletes,
that is, aged 40 years or older, in endurance and ultra-
endurance competitions has increased (4). This was also
accompanied by an improvement in the performance of
older athletes compared to younger athletes. The fact is
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that age and the aging process result in a decrease in en-
durance performance and this depends on the mode and
biomechanics of locomotion, the duration of the event,
and the gender of the participant (5). For example, cur-
rently, Knechtle and Nikolaidis showed that the peak age
of running speed in ultramarathoners of 50 km is higher
than in the past. Women seem to achieve the best run time
in a 50 km ultramarathon later in life compared to men (6).

Based on the above arguments, The aim of the present
article was to make a brief review about how ultra-
endurance exercises could impact health status and qual-
ity of life and consequently on the aging process of practi-
tioners.

2. Evidence Acquisition

We reviewed the PubMed database by crossing the key
terms “ultra AND endurance AND exercise AND aging (on
20/01/2022)”. This research provided the finding of 25 ar-
ticles from which we made a selection and we will bring
some findings for discussion.

2.1. Ultra-endurance Exercise Characterization

Ultra-endurance modalities are defined as those that
exceed 6 hours in duration (for example, any walking,
running, swimming, kayaking and/or cycling competi-
tion; a classic example is the Ironman triathlon and ultra-
marathon races), that is, of high volume and duration of
physical exertion and most likely with some peaks of phys-
ical effort intensity (7).

To prepare for events of this nature, the participant
needs long-term physical and mental preparation, ade-
quate (quality) and sufficient (quantity) nutrition, proper
hydration, adequate physical recovery between training
sessions, implement strategies to prevent injuries, and
competitions ambiance regarding possible environmen-
tal stressors and variations (cold, heat, and high altitudes),
and a lot of psychological resilience (7).

Ultra-endurance performance, when successful and
planned, is characterized by the ability to sustain physi-
cal effort, for example, at the highest absolute speed pos-
sible for a given distance to be covered. In this context, the
main factor to be avoided, during and after months of high
volume and intensive training, are excessive physical and
mental stress and recurrent musculoskeletal injuries and,
in extreme cases, the overtraining syndrome and chronic
organic inflammation (7).

3. Discussion

In the context of our aim the first relevant article is en-
titled “Training for Longevity: The Reverse J-Curve for Exer-

cise”. In this study, O’Keefe et al. pointed out that there is
a vast scientific literature on the benefits for health, qual-
ity of life, physical fitness, and therapeutics of the system-
atic practice of physical exercise, particularly of moderate
intensity, for different physiological systems (cardiores-
piratory, neuromuscular, immunoendocrine systems, for
example) as well as for the longevity and successful and
healthy aging. However, as far as ultra-endurance exercise
and aging are concerned, studies are scarce (8).

When talking about the dose-response relationship
regarding the amount of exercise many people think
that the more quantity the better and the more bene-
fits will be achieved. With the increasing popularization
of chronic excessive resistance exercise (long-duration
running, road cycling, distance and open-water swim-
ming, and triathlon) there could be an adverse impact on
overall body health and quantity and quality aging pro-
cess, especially in the health of the cardiovascular sys-
tem. Furthermore, ultra-resistance exercises could cause
acute myocardial damage. Also, sudden cardiac arrest oc-
curs more often in marathon races and triathlon compe-
titions than in shorter running and volume events. In
the case of older athletes, who practice endurance and
ultra-endurance events, abnormal cardiac remodeling and
a greater propensity for myocardial fibrosis and coronary
calcification are commonly observed. Moreover, excess
physical exercise on volume and intensity in the long-term
is associated with an increased risk of cardiac arrhythmias
and attenuation of benefits for the healthy aging process
and longevity (8).

In other words, it could have the opposite effect of what
is intended for most people. This overcoming physical and
mental limits and challenges is noble, but how much is this
valid for the worsening of the state of physical and mental
health?

However, the ideal dose (volume, intensity and fre-
quency) of physical exercise for each person is difficult to
be determined and is still a mystery to be solved as there
are no precise biological markers for this intent. In the gen-
eral lines, it is suggested that 2.5 to 5 hours per week of
moderate and/or vigorous physical activity would provide
maximum benefits; and more than 10 hours a week could
reduce health benefits. But this is something very difficult
to quantify. In addition, people need to take into account
individual preferences such as the option of being a recre-
ational and/or competitive practitioner (8) and thus reach-
ing the limits of human biology in terms of physical effort.

Another point to be considered when talking about ex-
cessive physical exercise, in volume and intensity, through-
out the aging process would be the issue of lengthening
or shortening of telomeres (9). Telomeres play a central
role in cell aging and adjust the cell’s response to stress

2 Int J Sport Stud Hlth. 2021; 4(1):e122900.

https://pubmed.ncbi.nlm.nih.gov/?term=ultra+and+endurance+and+exercise+and+aging


Vancini RL et al.

and stimulation of cell growth based on the process of
cell division throughout life. Its function is to “encapsu-
late” each end of the chromosome to prevent activation
of deoxyribonucleic acid repair pathways (10). The length-
ening and/or shortening of telomeres could be a biologi-
cal marker of the aging process, which in itself is a com-
plex path that is influenced by multiple intrinsic factors
(genetic and chronological age) and extrinsic factors asso-
ciated with lifestyle (stress level, diet, and physical activ-
ity levels). Although regular and moderate physical exer-
cise promotes telomere length maintenance, extreme en-
durance exercises are associated with increased free rad-
ical production and consequent oxidative stress and in-
flammation and decreased antioxidant reserve, being one
of the main factors in its shortening (9). However, Borghini
et al. showed that chronic endurance training could pro-
vide protective effects at telomere length by attenuating
biological aging (11). On the other hand, acute exposure to
an ultra-endurance run implies telomere shortening prob-
ably caused by oxidative DNA damage.

Although it seems contradictory according to the pre-
vious argument, Denham et al. showed that regular prac-
tice of ultra-resistance aerobic exercise attenuates cell
aging (12) and Hernando et al. demonstrated that the
usual ultra-resistance exercise seems to promote telomere
length maintenance, especially for older people and for
those individuals who have been training for many years
(9). Another argument that supports this idea is that the
ability to maintain a high physical training stimulus with
advancing age could be a way to limit the rate of decline in
endurance performance. Thus, by constantly pushing the
limits of ultra-endurance, older athletes show the ability
of human beings to maintain physical performance, phys-
iological function, and a high level of physical fitness with
the aging process (5). In other words, it is necessary to be
careful about generalizations when talking about the in-
teraction between genetics and environment and to con-
sider each person individually.

Despite all this discussion, the fact is that people who
get older doing some type of physical exercise and/or sport,
whether of moderate or very high intensity, mostly age
with high levels of functional capacity as demonstrated by
Taveira et al. (13).

Now, whether your life expectancy will be increased
by it, that’s another question. Teramoto and Bungum
showed that it appears that elite endurance athletes (aero-
bic) and mixed sports athletes (aerobic and anaerobic) sur-
vive longer than the general population, as indicated by
lower mortality and greater longevity (14). The lower mor-
tality from cardiovascular disease is probably the main rea-
son for their better survival rates. Furthermore, when elite
athletes who play multiple sports are analyzed together,

their mortality is lower than that of the general popula-
tion. In conclusion, long-term vigorous exercise training is
associated with increased survival rates for specific groups
of athletes.

There is robust epidemiological evidence that reg-
ular exercise throughout life contributes to increased
longevity. Conservatively, it is proposed that meeting the
minimum recommended amounts of aerobic physical ac-
tivity of moderate intensity and at least 150 minutes per
week provides most of the benefits for increasing life ex-
pectancy. However, longer duration and intensity increase
the beneficial effect of exercise on cardiovascular health
and metabolism. Engaging in physical activity three to
five times a week is the minimum to achieve maximum
longevity benefits. While it is not dangerous (although it
is necessary to evaluate each case), there is some ortho-
pedic and cardiovascular risk to perform an even greater
amount of exercise, and the benefit may diminish. A high
maximal oxygen uptake in midlife is a strong marker of
longevity, while low muscle mass is a critical prognostic
factor in aging and cancer. Physical training above pub-
lic health recommendations offers additional benefits in
terms of protection from disease and longevity. Endurance
exercise, including high-intensity training to improve car-
diorespiratory fitness, promotes longevity and delays ag-
ing. However, when it comes to ultra-endurance exercises,
further studies are needed on the real benefits and/or pos-
sible harms for the general state of health and optimiza-
tion of the aging process (15). However, Knechtle and Niko-
laidis pointed out in an elegant review that an ultrama-
rathon race, for example, could have the following neg-
ative impacts on the body: energy deficit with reduced
body fat and muscle mass; hyponatremia; musculoskele-
tal disorders; negative changes in cardiac biomarkers such
as creatine kinase; digestive problems and gastrointesti-
nal bleeding; temporary reduction in kidney function; and
upper respiratory tract respiratory infections (6). Most of
these changes are transitory. But just imagine having these
negative changes chronically during the aging process?

The fact is that the practice of physical activity, in the
right dose, can interrupt the biological aging process and
minimize the physiological effects of a sedentary lifestyle
and increase active life expectancy, limiting the develop-
ment and progression of chronic diseases and disabling
conditions. There are also significant psychological and
cognitive benefits from regularly participating in exercise
during the aging process and improving mental health.
To slow down the aging process, ideally, exercise prescrip-
tions for older people should include aerobic, muscle-
strengthening, and flexibility exercises. All elderly people
should engage in regular physical activity and avoid an in-
active lifestyle in the course of the aging process (16).
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Thus, to try to project and understand the life ex-
pectancy of an athlete, it is necessary to know before, dur-
ing, and after your sportive career. It’s not just about phys-
ical exercise (17) even more when it comes to physical exer-
cises that demand a high physical and psychological over-
load during the aging process, such as ultra-endurance ex-
ercises (16). However, it is necessary to know the exagger-
ated exercises such as ultra-endurance exercises can even
accelerate the biological aging process.
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