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Abstract: In this editorial, we focused our attention on elite athletes during the COVID-19 lockdown.
A high level of physical fitness is required by elite athletes irrespective of the specific type of sport.
Generally speaking, elite athletes avoid long periods of rest during and at the end of the competitive
season. Normally, elite athletes stop training or reduce training volume and intensity for a period
that ranges from two weeks to a maximum of four weeks.
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Introduction

The recent pandemic of COVID-19 forced elite athletes of different sports (basketball, football,
soccer, track and field, swimming, etc.) to an unexpected stop not only of competitions but also of
training sessions that, in some countries (Italy, Spain, etc.), will reach at least eight weeks. At the
moment, in many countries, the proposal to re-start training programs in May and competitions in June,
but a question arises: is one month of training enough to re-create the previous physical condition after
two months of a complete stop? For some, on the surface, this might seem a minor issue during these
perilous times, but for hundreds of thousands of elite athletes around the world this is not the case.

It is well known that long term detraining, as for this COVID-19 forced stop, leads to a marked
decline in maximal oxygen consumption (VO2max), the loss of the recently acquired gains in term of
endurance capacity, and, more importantly, to a loss of muscle strength and mass [1]. Even though
the reduction of aerobic capacity impairs general performance, this would not be a serious issue
considering that all athletes will be in (more or less) the same condition when they are allowed to
train again. What should raise serious doubts about an early re-start of the competitive seasons is
muscular–tendon condition. In eight weeks of detraining, athletes will lose muscle mass, muscle
strength and power with a decrease of electromyographic activity (EMG), reflecting reduced muscle
activation [2]. Such a reduction in skeletal muscle activity could significantly increase the risk of
injuries both in non-contact and contact sports like soccer [3]. More importantly, after a sudden
detraining period (like this for the COVID-19 pandemic) tendon structure and properties show an
alteration of their tissue structural organization and of their mechanical properties [4]; the final result
is an impairment of the normal tendon reaction to load application (Table 1).
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Table 1. Skeletal muscle–tendon–cartilage changes after long term detraining.

Skeletal muscle cross sectional area decreased
Electromyographic activity decreased
Muscle strength decreased
Muscle power decreased
Tendon tissue structure impaired
Cartilage lubrification decreased

Furthermore, inactivity contributes to the drastically decreased lubrication and nutrition
(hyaluronic acid and lubricin) of joint cartilage, resulting in possible degeneration and in an imbalance
in the maintenance and preservation of all the structures of a joint (cartilage, ligaments, synovium) [5–8].
Physical exercise represents a good strategy to preserve function, decrease pain and fatigue, and
increase muscle strength and joint flexibility as well as joint tribology [5–9].

A similar testimony, which denotes the problematic treated in this editorial, regarding the forced
stop of athletes, was the National Football League (NFL) Lockout during 11 March to 25 July 2011.
During this time professional football players underwent an uncommon offseason, without the
normal access to their team’s healthcare providers, strength and conditioning professionals, and high-
level coaches. The limited access to these professionals and an absence of the structured preseason
preparatory conditioning it was the cause of an unprecedented number of Achilles tendon ruptures
in training camp and the beginning of preseason [10]. Unfortunately, these injuries likely represent
career-altering and often career-ending events for professional athletes, as one third of the players
who sustain an Achilles tendon rupture in the NFL never return back to competition. The remaining
two thirds, who are able to return back to play in the NFL following Achilles tendon repair, require
approximately 11 months of rehabilitation [11].

It is impossible not to see the great overall risk for elite athletes’ health if a precipitous and not
well-planned re-start of the competition worldwide will take place. The risk is greater for team sports
where athletes cannot program a single competition, but are instead “forced” into the competitive
season with weekly games. Contrary to a classical “return to play” strategy, after this extraordinary
training/competition stop, athletes can’t program individual recovery and a slow return to normal
athletic condition; thus, a sudden start of the sport season may represent a serious risk for athletes.
Moreover, we know that completely asymptomatic subjects may display viral loads similar to those of
symptomatic patients; this raises technical questions about the testing not only of all athletes, but also
all staff members. How can we avoid the spread of the virus through asymptomatic carriers in teams?

It is important that individual athletes’ physicians, team physicians and sport physicians raise
this question with sport federations, warning about a too-rapid resumption of competitions lead by
economic interests. As for other society sectors, the COVID-19 lockdown represents economic damage,
the classical “black swan” [12] for, in this case, the sport industry. What sport industries’ management
should do is to, as other sectors did, prioritize athletes’ health. Many team physicians are now worried
about a future increase in injuries among athletes if a correct, long training preparation is not planned
before a new start of the competitions. The risk is higher not only for athletes’ health but also for all of
the sport industry, considering the long time required for a complete recovery after a muscle–skeletal
injury in an elite athlete.

The suggestion is that all the sports federations worldwide, the International Olympic Committee
and the sport medicine scientific societies take an unequivocal stand on this topic to protect the health
and the careers of athletes of any sport, in any nation.

Funding: This work was supported by the University Research Project Grant (Triennial Research Plan 2016–2018),
Department of Biomedical and Biotechnological Sciences (BIOMETEC), University of Catania, Italy.

Acknowledgments: A special thankyou goes to all front-line health care workers worldwide (first responders,
law enforcement officers, nurses, doctors and volunteers) for their unwavering and devoted commitment to all
COVID-19 infected patients. We also thank firefighters, ecological operators, educators, healthcare personnel,
pharmacists, biologists, psychologists, sport and exercise scientists, researchers and others that have contributed



J. Funct. Morphol. Kinesiol. 2020, 5, 30 3 of 3

to guarantee the continuation of daily life. Humanity will forever be indebted to all of them. A particular thought
also goes to all the victims of this pandemic and their families.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Mujika, I.; Padilla, S. Detraining: Loss of training-induced physiological and performance adaptations. Part
II: Long term insufficient training stimulus. Sports Med. 2000, 30, 145–154. [CrossRef] [PubMed]

2. Musumeci, G. Sarcopenia and Exercise “The State of the Art”. J. Funct. Morphol. Kinesiol. 2017, 2, 40.
[CrossRef]

3. Bianco, A.; Spedicato, M.; Petrucci, M.; Messina, G.; Thomas, E.; Nese Sahin, F.; Paoli, A.; Palma, A. A
Prospective Analysis of the Injury Incidence of Young Male Professional Football Players on Artificial Turf.
Asian J. Sports Med. 2016, 7, e28425. [CrossRef] [PubMed]

4. Frizziero, A.; Salamanna, F.; Della Bella, E.; Vittadini, F.; Gasparre, G.; Nicoli Aldini, N.; Masiero, S.; Fini, M.
The Role of Detraining in Tendon Mechanobiology. Front. Aging Neurosci. 2016, 8, 43. [CrossRef] [PubMed]

5. Castrogiovanni, P.; Di Rosa, M.; Ravalli, S.; Castorina, A.; Guglielmino, C.; Imbesi, R.; Vecchio, M.; Drago, F.;
Szychlinska, M.A.; Musumeci, G. Moderate Physical Activity as a Prevention Method for Knee Osteoarthritis
and the Role of Synoviocytes as Biological Key. Int. J. Mol. Sci. 2019, 20, 511. [CrossRef] [PubMed]

6. Szychlinska, M.A.; Castrogiovanni, P.; Trovato, F.M.; Nsir, H.; Zarrouk, M.; Lo Furno, D.; Di Rosa, M.;
Imbesi, R.; Musumeci, G. Physical activity and Mediterranean diet based on olive tree phenolic compounds
from two different geographical areas have protective effects on early osteoarthritis, muscle atrophy and
hepatic steatosis. Eur. J. Nutr. 2019, 58, 565–581. [CrossRef] [PubMed]

7. Ravalli, S.; Castrogiovanni, P.; Musumeci, G. Exercise as medicine to be prescribed in osteoarthritis. World J.
Orthop. 2019, 10, 262–267. [CrossRef] [PubMed]

8. Di Rosa, M.; Castrogiovanni, P.; Musumeci, G. The Synovium Theory: Can Exercise Prevent Knee
Osteoarthritis? The Role of “Mechanokines”, A Possible Biological Key. J. Funct. Morphol. Kinesiol.
2019, 4, 11. [CrossRef]

9. Paoli, A.; Bianco, A. What Is Fitness Training? Definitions and Implications: A Systematic Review Article.
Iran J. Public Health 2015, 44, 602–614. [PubMed]

10. Myer, G.D.; Faigenbaum, A.D.; Cherny, C.E.; Heidt, R.S., Jr.; Hewett, T.E. Did the NFL Lockout expose the
Achilles heel of competitive sports? J. Orthop. Sports Phys. Ther. 2011, 41, 702–705. [CrossRef] [PubMed]

11. Parekh, S.G.; Wray, W.H.; Brimmo, O.; Sennett, B.J.; Wapner, K.L. Epidemiology and outcomes of Achilles
tendon ruptures in the National Football League. Foot Ankle Spec. 2009, 2, 283–286. [CrossRef] [PubMed]

12. Aven, T. On the meaning of a black swan in a risk context. Saf. Sci. 2013, 57, 44–51. [CrossRef]

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.2165/00007256-200030030-00001
http://www.ncbi.nlm.nih.gov/pubmed/10999420
http://dx.doi.org/10.3390/jfmk2040040
http://dx.doi.org/10.5812/asjsm.28425
http://www.ncbi.nlm.nih.gov/pubmed/27217929
http://dx.doi.org/10.3389/fnagi.2016.00043
http://www.ncbi.nlm.nih.gov/pubmed/26973517
http://dx.doi.org/10.3390/ijms20030511
http://www.ncbi.nlm.nih.gov/pubmed/30691048
http://dx.doi.org/10.1007/s00394-018-1632-2
http://www.ncbi.nlm.nih.gov/pubmed/29450729
http://dx.doi.org/10.5312/wjo.v10.i7.262
http://www.ncbi.nlm.nih.gov/pubmed/31363456
http://dx.doi.org/10.3390/jfmk4010011
http://www.ncbi.nlm.nih.gov/pubmed/26284201
http://dx.doi.org/10.2519/jospt.2011.0107
http://www.ncbi.nlm.nih.gov/pubmed/21941038
http://dx.doi.org/10.1177/1938640009351138
http://www.ncbi.nlm.nih.gov/pubmed/20400426
http://dx.doi.org/10.1016/j.ssci.2013.01.016
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	References

