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Abstract

:

From Constandt et al.’s survey of 13,515 Belgium respondents, regular physical activity can be successfully initiated and sustained during a lockdown, with appropriate social distancing measures. Documentation that 77% of highly active people and 58% of low active people exercised as much or more following the institution of a nationwide lockdown was impressive, given that the cases of COVID-19 were accelerating at that time. The Belgian government’s central promotion of exercise, to boost both the mental and physical health of the population, likely contributed to the health, tolerance, and ultimate success of lockdown. In this commentary, we wish to pose a follow-up query which highlights the potential detrimental effects of intense exercise (competition) performed without social distancing measures. The proposed graphical abstract elucidates these possible risks, in contrast to the favorable results outlined in Constandt et al.’s study.
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The health benefits of regular physical activity are widely recognized [1]. However, the public health and safety concerns of exercising during a pandemic remain unclear [2,3]. Data collected on 24,656 Chinese adults who died during the 1998 Hong Kong influenza outbreak indicated that both sedentary behavior (no exercise) and excessive exercise (>5-days/week) enhanced mortality risk [4]. While mild to moderate exercise reduce mortality, enhanced viral exposure from “excessive” exercise may be pathogenic [4]. Pathogenic exposure to high viral loads during vigorous exercise is supported by the subsequent transmission of COVID-19 from one dance instructor to 112 individuals (primary and secondary transmission, over a period of 24 days), following a 4-h vigorous dance session including 27 other instructors [5]. Additionally, the first European case of symptomatic COVID-19 involved an otherwise healthy, competitive, 38-year-old male Italian soccer player who required intensive care but subsequently recovered [6].



Thus, exercise safety in the context of an active COVID-19 pandemic likely depends on the degree of environmental exposure. Modest exercise, performed with appropriate social distancing, face coverings, hand sanitizing, and disinfection strategies, should remain widely promoted by public health officials [1]. However, vigorous training and competition, especially within close quarters, should proceed with caution, due to the enhanced exposure risks associated with the following factors: increased person-to-person and surface contact, increased respiration rates from high intensity exercise, and decreased immune function associated with maximal training efforts.



Our graphical abstract consolidates possible multiple environmental exposure risks, when an undetected asymptomatic athlete (i.e., not identified through routine screenings) participates in vigorous exercise [5] and competition. Data suggests that 74% of COVID-19 cases may be asymptomatic [7], with viral loads equivalent to those of symptomatic COVID-19 patients [8]. Virus transmission between athletes are enhanced up to 20-fold, with increases in respiratory rates [9]. More forceful exhalation augments the aerosolization of virus particles, which typically remain airborne for 3 h [10] and can travel upwards of 7–8 m [11] with normal speech [12] and respiration rates. Although the presence of SARS-CoV-2 is confirmed in saliva [13], the contamination of sweat through contact with respiratory droplets is probable, and further enhances transmission between athletes. Additional contamination of sports surfaces, clothing, and equipment is possible, since active virus particles can survive on porous and non-porous materials between 2–24 h [10], especially when decontamination is not possible during active competition. Lastly, vigorous training and competition has been shown to reduce athlete immunity, particularly in response to upper respiratory tract infections, which may further increase an athlete’s susceptibility to infection [14]. Although younger individuals are at reduced risk of morbidity and mortality associated with COVID-19 infection, they represent the highest percentage of asymptomatic carriers [15] and potential for thrombotic events [16]. The recent identification of asymptomatic SARS-CoV-2 positive athletes upon return to training underscores the potential for super-spreader events within entire sports teams [17].



In summary, healthy amounts of regular moderate physical activity can be safely maintained (or increased) with coordinated, consistent, and centralized public health guidance [1]. However, we caution against extending these health benefits of (socially distanced) exercise to organized competitive sport (non-socially distanced), whereas the threat of virus transmission likely undermines the positive mental and physical health benefits. Further prospective studies are required to enhance these survey data, to enhance our understanding of safe versus unsafe exercise in relationship to sport.






Author Contributions


All authors were involved with the development of this Comment. T.H.-B. wrote the original and final draft. V.S.-H., M.V.S., J.S., and P.L. provided input and assisted with revision of the Comment. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Constandt, B.; Thibaut, T.; De Bosscher, V.; Scheerder, J.; Ricour, M.; Willem, A. Exercising in Times of Lockdown: An Analysis of Impact of COVID-19 on Levels and Patterns of Exercise among Adults in Belgium. Int. J. Environ. Res. Public Health 2020, 17, 4144. [Google Scholar] [CrossRef] [PubMed]

	



Goodenough, P. Of 10 Hardest-Hit Countries, US Has 2nd-Lowest Case-Fatality Rate, 4th-Lowest Per Capita Death Toll. CNSnews.com. 1 May 2020. Available online: https://www.cnsnews.com/article/international/patrick-goodenough/10-hardest-hit-countries-us-has-2nd-lowest-case-fatality (accessed on 7 August 2020).

	



Lobelo, F.; Young, D.R.; Sallis, R.; Garber, M.D.; Billinger, S.A.; Duperly, J.; Hutber, A.; Pate, R.R.; Thomas, R.J.; Widlansky, M.E.; et al. Routine Assessment and Promotion of Physical Activity in Healthcare Settings: A Scientific Statement from the American Heart Association. Circulation 2018, 137, e495–e522. [Google Scholar] [CrossRef] [PubMed]

	



Wong, C.-M.; Lai, H.-K.; Ou, C.-Q.; Ho, S.-Y.; Chan, K.-P.; Thach, T.-Q.; Yang, L.; Chau, Y.K.; Lam, T.H.; Hedley, A.J.; et al. Is Exercise Protective Against Influenza-Associated Mortality? PLoS ONE 2008, 3, e2108. [Google Scholar] [CrossRef] [PubMed]

	



Jang, S.; Han, S.H.; Rhee, J.-Y. Coronavirus disease cluster associated with fitness dance classes, South Korea. Emerg. Infect. Dis. 2020, 26, 1917–1920. [Google Scholar] [CrossRef] [PubMed]

	



Matricardi, P.M.; Dal Negro, R.W.; Nisini, R. The First, Holistic Immunological Model of COVID-19: Implications for Prevention, Diagnosis, and Public Health Measures. Pediatr. Allergy Immunol. 2020. [Google Scholar] [CrossRef] [PubMed]

	



Emery, J.C.; Russell, T.W.; Liu, Y.; Hellewell, J.; Pearson, C.A.B.; CMMID 2019-nCoV Working Group; Knight, G.M.; Eggo, R.M.; Kucharski, A.J.; Funk, S.; et al. The Contribution of Asymptomatic Sars-Cov-2 Infections to Transmission—A Model-Based Analysis of the Diamond Princess Outbreak. CMMID Repository. Available online: https://cmmid.github.io/topics/covid19/asymp-transmission.html (accessed on 7 August 2020).

	



Zou, L.; Luan, F.; Huang, M.; Hong, Z.; Yu, J.; Kang, M.; Yu, J.; Kang, M.; Song, Y.; Xia, J.; et al. SARS-CoV-2 Viral Load in Upper Respiratory Specimens of Infected Patients. N. Eng. J. Med. 2020, 382, 12. [Google Scholar] [CrossRef] [PubMed]

	



Burton, D.A.; Stokes, K.; Hall, G.M. Physiological effects of exercise. Contin. Educ. Anaesth. Crit. Care Pain 2004, 4, 185–188. [Google Scholar] [CrossRef]

	



van Doremalen, N.; Bushmaker, T.; Morris, T.H.; Holbrook, M.G.; Gamble, A.; Williamson, B.N.; Tamin, A.; Harcourt, J.; Thornburg, N.; Gerber, S.; et al. Aerosol and surface stability of HCoV-19 (SARS-CoV-6 2) compared to SARS-CoV-1. medRxiv 2020. [Google Scholar] [CrossRef]

	



Bourouiba, L. Turbulent Gas Clouds and Respiratory Pathogen Emissions Potential Implications for Reducing Transmission of COVID. JAMA 2020, 323, 1837–1838. [Google Scholar]

	



Anfinrud, P.; Bax, C.E.; Stadnytskyi, V.; Bax, A. Could SARS-CoV-2 be transmitted via speech droplets? medRxiv 2020. [Google Scholar] [CrossRef]

	



To, K.K.-W.; Tsang, O.T.-Y.; Yip, C.C.; Chan, K.-H.; Wu, T.-C.; Chan, J.M.C.; Leung, W.S.; Chik, T.S.H.; Choi, C.Y.C.; Kandamby, D.H.; et al. Consistent Detection of 2019 Novel Coronavirus in Saliva. Clin. Infect. Dis. 2020, 71, 841–843. [Google Scholar] [CrossRef] [PubMed]

	



Fahlman, M.M.; Engels, H.J. Mucosal IgA and URTI in American College Football Players: A Year Longitudinal Study. Med. Sci. Sports Exerc. 2005, 37, 374–380. [Google Scholar] [CrossRef] [PubMed]

	



Korean Society of Infectious Diseases. Report on the Epidemiological Features of Coronavirus Disease 2019 (COVID-19) Outbreak in the Republic of Korea from January 19 to March 2. J. Korean Med. Sci. 2020, 35, e112. [Google Scholar] [CrossRef] [PubMed]

	



Oxley, T.J.; Mocco, J.; Majidi, S.; Kellner, C.P.; Shoira, H.; Singh, I.P.; De Leacy, R.A.; Shigematsu, T.; Ladner, T.R.; Yaeger, K.A.; et al. Large-Vessel Stroke as a Presenting Feature of Covid-19 in the Young. N. Eng. J. Med. 2020, 382, e60. [Google Scholar] [CrossRef] [PubMed]

	



DeLaFuente, H. More Universities Report Coronavirus Cases in Athletics Programs. CNN. Available online: https://www.cnn.com/2020/06/07/us/universities-athletic-programs-coronavirus/index.html (accessed on 8 June 2020).







© 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/).






nav.xhtml


  ijerph-17-05730


  
    		
      ijerph-17-05730
    


  




  





