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Abstract
This paper dwells upon COVID-19-related efforts of the Center for Sports Medicine, Federal Medical and Biological Agency 
of Russia. The Agency has the following precautions in place: regular polymerase chain reaction (PCR) testing of athletes 
and staff; double PCR testing before going to training camps or medical examinations; isolating athletes and their traceable 
contacts when COVID is suspected; observation and isolation wards set up at training camp venues. Athlete vaccination 
has begun. Athletes are provided online advice on health, diet, and exercising plus special care for chronically ill athletes 
and remote psychological counseling. Athletes recovering from COVID-19 are offered rehabilitation programs and doctor-
supervised return to training. Specialists of the Research Department at FMBA’s Center for Sports Medicine carried out a 
research dedicated to the prevalence of COVID-19 and different variants of its course in Russian athletes. The study period 
lasted from March to December 2020. A total of 27,438 records were analyzed. In May, June, July and August 2020, the 
percentage of positive PCR tests for athletes was significantly lower than the nationwide percentage at p < 0.05, Pearson’s 
chi-squared test. However, the differences were nullified by September–October. The disease was mild or asymptomatic in 
most patients. Athletes of summer sports were found to be most likely to contract COVID-19.
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Introduction

Early 2020 saw the emergence of highly unusual circum-
stances no one could predict as the novel coronavirus was 
spreading across the world and soon developed into a 

pandemic. December 31, 2019, Chinese health authorities 
reported to WHO on a case of pneumonia of unknown etiol-
ogy that had been discovered in Wuhan [1]. In January 2020, 
Chinese scientists found out this new pneumonia was caused 
by 2019-nCoV coronavirus (SARS-CoV-2). SARS-CoV-2 
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was a novel strain that had not been identified in humans 
before [2].

In early February 2020, the Health Ministry of Russia 
approved its first revision of Novel Coronavirus Prevention, 
Diagnosis, and Treatment Guidelines [3].

Many sporting events had to be cancelled, including the 
2020 Tokyo Olympics [4]. Russia canceled all of its compe-
titions, training camps, and closed all federal training camp 
venues [5]. Russia’s sports lockdown lasted from March 
29 until May 25 2020. In early July, the Ministry of Sport 
resumed hosting national and international competitions in 
the country [6].

Quarantine and PCR testing

Two safety directives were made to avoid spreading of the 
infection among athletes. First, the infection shall not enter 
venues; second, athletes shall not infect each other within 
the team. Multiple interconnected measures were put in 
place, including polymerase chain reaction (PCR) testing, 
monitored quarantine in single rooms at the training centers 
until test results are available, and restricted access to train-
ing camp venues. Athletes would only start training once a 
negative PCR test was provided [7].

Safety guidelines developed by Russian specialists are 
similar to those of their international counterparts. They all 
underline the importance of double PCR testing before train-
ing camps and regular testing as well [8]. Sport scientists 
and doctors all around the world are considering various 
options to resume training. A ‘quarantined’ training camp 
allows athletes to continue training without major risk of 
getting infected [9]. International experts recommend dif-
ferent quarantine duration, usually from 8–10 to 14 days. 
One study on athletes showed the infection probability drop 
from 27% on Day 5 of the camp to < 5% on Day 10 [10]. 
Some papers highlight successful cases of resuming training 
and matches enabled by strict hygiene measures including 
regular PCR testing [11]. Research on 26 football teams in 
Denmark showed a 0.53% occurrence rate of positive SARS-
CoV-2 test results [12]. Some studies report that in certain 
sports, airborne transmission of SARS-CoV-2 is rather 
unlikely [13].

FMBA of Russia began PCR-testing of athletes on a large 
scale as soon as training camps resumed in late May 2020 
[14]. The testing facilities were set up at FMBA clinics and 
training camps. A total of 27,438 tests were taken in March-
December 2020.

To minimize the risk of infection, athletes and staff would 
take PCR tests twice within a minimum 24-h window before 
going to training camps. They also had to stay isolated in 
their rooms at the training centers for 2 weeks after arriv-
ing. Athletes could start training once two negative PCR 

tests taken in their rooms during the isolation period were 
provided.

Athletes and staff were subject to weekly PCR testing 
while staying at the camps. Individuals showing acute res-
piratory infection symptoms were bound to take additional 
PCR tests. Two-stage PCR testing was also required before 
advanced medical examinations that Russian athletes are 
obliged to undergo twice a year.

Infected persons were subject to immediate isolation or 
hospitalization if necessary. Should an athlete test positive 
during a training camp, infected persons and their contacts 
would cease training immediately; athletes would then 
be placed under continuous monitoring in the isolation 
wards set up at the training camp venue. Training would be 
resumed after 2 weeks in isolation provided a negative PCR 
test. Negative-tested athletes would continue training under 
daily medical monitoring including regular temperature 
checks, wearing masks and respecting the social distance.

Preventive measures

During the lockdown that resulted in an unprecedented 
suspension of training, sports medicine and rehabilitation 
experts continued to provide advisory assistance to ath-
letes remotely on a daily basis. Researchers of the Federal 
Research and Clinical Center of Sports Medicine and Reha-
bilitation of FMBA prepared guidelines on exercising and 
diet in pandemic; these materials were distributed among 
doctors and athletes. The recommendations are based on the 
proposals of the European College of Sports Science (ECSS) 
[15]. Special care was provided to chronically ill athletes. 
Training videos on physical therapy were prepared to help 
them stay in shape. Doctoral advice was provided remotely; 
besides, the athletes were following individual recovery pro-
grams under medical observation.

Multiple restrictions, unexpected changes in lifestyle 
and the inability to follow the usual schedule could not but 
affect the athletes’ psyche [16]. Pandemic-related situation 
and social isolation could catalyze multiple mental issues 
including stress disorders, irritability, sleep disturbances, 
mood disorders, financial worries, boredom, loneliness, and 
lack of communication [17–21].

Specialists of the Medical and Psychological Care 
Department, Center for Sports Medicine, have been provid-
ing 24/7 support to athletes since the pandemic began. The 
advice was provided remotely either on an individual basis 
or in groups using video conferencing and online meetings. 
For remote counseling, specialists drew upon the recom-
mendations of their Chinese peers who had been the first to 
face the coronavirus [22, 23].

Six hundred and forty-four athletes used such remote 
counseling in over 8000 sessions. Remote psychological 
assistance is provided to relieve psycho-emotional stresses, 
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mitigate vegetative reactions, restore sleep, and help adapt 
to uncertainty life. Athletes were also trained self-regu-
lation skills such as breath control, muscle tone control, 
and use of images. Webinars on such topics as confidence, 
self-support, fear and anxiety, and psychological work 
towards goals were held on a regular basis. Center’s doc-
tors received guidelines on information support and coun-
seling for athletes, including emotional burnout prevention 
and self-regulation of psycho-emotional state.

Vaccination of athletes

As of writing this paper, the Center for Sports Medicine 
is starting to vaccinate athletes of the Russian national 
teams against SARS-CoV2. Vaccination is regulated under 
the Chief Medical Officer’s Order No. 41 dd. December 
3, 2020, and FMBA Order No. 227 dd. August 21, 2020. 
These measures are in line with the IOC’s position on vac-
cinating athletes in the run-up to the upcoming Olympic 
Games in Tokyo [24]. The Russian Federation has regis-
tered two COVID-19 vaccines for adults aged 18–60 that 
induce humoral and cellular immunity to SARS-CoV2:

•	 Combined vector vaccine (Gam-COVID-Vac) regis-
tered on August 11, 2020,

•	 Peptide antigen-based vaccine (EpiVacCoron) regis-
tered on October 13, 2020.

Therapy and rehabilitation

Mild COVID-19 survivors among athletes were treated 
at home or in the isolation wards of training camp venues 
should their infection be detected during a training camp. 
Severe forms were treated in inpatient facilities. Inpatient 
treatment used a combination of antiviral and antibacte-
rial medicines recommended by the Ministry of Health 
[3]. Anticoagulants and detoxification medicines were 
prescribed in severe cases. No WADA-monitored drugs 
were used.

Athletes who contracted COVID-19 were actively fol-
lowed up after recovery. According to the recommenda-
tions of international experts, these athletes were undergo-
ing pulmonary and heart tests [25]. Additional treatment 
and rehabilitation was assigned when necessary. As far 
as post-COVID return to sports is concerned, the recom-
mendations of British specialists were taken into account. 
Their guide applies to athletes who had mild or moderate 
COVID-19. It outlines a six-step recovery routine with the 
last step being the return to competitive sports [26]. The 
sports resumption protocols must be adjusted for the fact 

that an athlete’s condition may deteriorate within the first 
few weeks of resuming high-intensity training [27].

Methods

Specialists of the Research Department at FMBA’s Center 
for Sports Medicine carried out a research dedicated to the 
prevalence of COVID-19 and variants of its course in Rus-
sian athletes. A total of 27,438 records were analyzed. The 
study period lasted from March to December 2020. The total 
number of PCR tests taken by athletes and the number of 
positive tests with breakdown by month was analyzed. These 
figures were then compared against the nationwide general 
statistics. Statistical differences were detected by Pearson’s 
Chi-squared test. The difference was deemed significant at 
p < 0.05. The Center also analyzed the discharge summaries 
of hospitalized athletes. Statistical data were broken down 
by sex and age, duration of hospital stay, course of the dis-
ease, and lung damage severity. Occurrence rates of the most 
common symptoms were also calculated.

Results

PCR testing rate grew in proportion to the number of ath-
letes involved in training and competitions and peaked from 
September to October. As more and more PCR tests were 
taken, the number of positives rose as well, peaking in Octo-
ber when 224 athletes tested positive, see Fig. 1.

In May and June 2020, the percentage of positive PCR 
tests for athletes differed significantly from the nationwide 
statistics at p < 0.01, Pearson’s chi-squared test. In July, 
August and September the difference was significant at 
p < 0.05 [28]. However, the differences were nullified by 
September–October, see Fig. 2.

A total of 609 athletes tested positive for SARS-COV-2 
by December 31; traced contacts totaled 1508 persons.

10 8 16 30 23

72

224

140

88

Fig. 1   Monthly distribution of national teams’ athletes tested positive, 
2020
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In 58% (n = 335), COVID-19 was found in testing 
before training camps. The rest of the positive tests were 
distributed as follows: additional testing during training 
camp (4.6%, n = 28); testing before medical examina-
tions, hospitalizations, and rehabilitation at FMBA clinics 
(11%, n = 67); testing before advanced medical examina-
tions (16%, n = 96), self-requested testing outside FMBA 
facilities (4.4%, n = 27). The remaining 36 positive tests 
were taken in other contexts including pre-competition 
testing, mandatory pre-travel testing, or in cases of ARI 
symptoms.

Nearly three-quarters of the athletes who tested positive 
had a symptomless or mild course. They were placed in iso-
lation at home (54%, n = 328) or in at-venue wards (46%, 
n = 281).

Infected athletes were aged 22 on average, the oldest 
being 49 and the youngest being 12. Men were 35% more 
likely to test positive (42% were women, n = 256; 58% were 
men, n = 353).

Athletes representing summer sports had the most infec-
tions: n = 39 in box, n = 40 in judo, n = 27 in taekwondo, 
n = 26 in rhythmic gymnastics, n = 23 in rugby.

Although most of the affected young persons only have 
asymptomatic or mild COVID-19, 14% of the athletes 
required hospitalization (n = 85), see Fig. 3.

A part of the hospitalized athletes (80%) had a mild 
course (n = 68). The moderate-to-severe course was observed 
in 18% of all cases, n = 15; the severe course was observed 
in 2%, n = 2. These athletes had pulmonary tissue altera-
tions on CT scans. CT1 lung damage (< 25%, mild pneu-
monia) was reported for five athletes; CT2 damage (25% to 

50%, moderate pneumonia) was reported for 2. No cases of 
CT3 (moderate-to-severe pneumonia, 50% to 75%) or CT4 
(severe pneumonia, > 75%).

Almost twice as many men were hospitalized as women 
(63.5%, n = 54, cf. 36.5%, n = 31); hospitalized athletes were 
aged 24 ± 4.2 on average. Hospital stay lasted 10 days on 
average, 22 days at max.

Clinical signs were observed in 90% (n = 73) of the 
hospitalized athletes, most commonly loss of smell and/or 
taste, anemia, nasal congestion, shortness of breath, and sore 
throat, see Fig. 4.

Fig. 2   Positive PCR test results 
in % to the total tests taken. 
*Significance at p < 0.01, Pear-
son’s chi-squared test. **Sig-
nificance at p < 0.05, Pearson’s 
chi-squared test
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Fig. 3   Athletes hospitalized with SARS-CoV2 in 2020, breakdown 
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Discussion

The number of athletes who contracted COVID-19 was rela-
tively low. In most infected athletes disease course was mild 
or asymptomatic. Initially, infection rate amongst Russian 
athletes was significantly lower than in general population 
due to strict quarantine measures. Once active training and 
competitive involvement resumed, the percentage of positive 
tests in athletes started to grow and it did not differ signifi-
cantly from nationwide statistics as of September–October 
2020. The number of athletes tested positive during training 
camps was low; most of the athletes who contracted COVID-
19 got infected outside training camps, e.g., at home, in pub-
lic transport, etc. In means that “quarantine” training camp 
with regular PCR testing is a rather effective way to maintain 
sport-specific training during the pandemic.

Despite relatively low prevalence of severe symptoms it is 
crucial to monitor COVID-19 survivors for possible delayed 
symptoms and long-term complications. For instance, one 
assumption is that similarly to influenza, COVID-19 might 
have cardiovascular complications. Myocardial damage 
marked by an increase in circulating cardiac troponin has 
been reported in 28% of severe cases [29]. Prevalence and 
clinical consequences remain unknown with respect to mild/
asymptomatic patients. There are concerns that this disease 
may uniquely affect athletes who return to training and com-
peting [30]. Studies on athletes who had mild COVID-19 
have rather contradictory results, as some researchers report 
mild cardiovascular symptoms whilst others state a lack of 
statistically significant differences between healthy subjects 
and COVID-19 survivors [31–33].

Therefore, the latter must be subject to follow-up to detect 
and treat possible long-term effects as well as to develop 
methods to address such effects in the most effective manner. 
Future priorities include the development of functional test-
ing programs for athletes who had COVID-19 to help them 
safely return to training and competitions; and the develop-
ment of guidelines for teams’ doctors on the prevention and 
treatment of the novel coronavirus infection.

The pandemic began slightly over a year ago; and yet, 
despite the sheer number of COVID-19 papers, research on 
professional athletes remains limited. The existing guide-
lines are mainly based on expert opinions and consensus 
[34]. Sports science is yet to come up with a commonly 
accepted protocol on return to sports in a pandemic.

Conclusion

Specialists of FMBA’s Center for Sports Medicine man-
aged to adapt medical care for athletes to the conditions 
of the pandemic. Over time, athletes were able to resume 
their training whilst taking precautions, which prevented 
an infection catastrophe; these precautions were based on 
international practices among other things. Extensive pre-
ventive measures are in place. Survivors are provided reha-
bilitative care to help return to training and competitions.

Most athletes of Russia’s national teams were asymp-
tomatic, and most hospitalized athletes only had mild 
COVID-19 without lung damage. Once active training 
and competitive involvement resumed, the percentage of 
positive tests in athletes did not differ significantly from 
nationwide statistics.

Funding  The authors received no financial support for the research, 
authorship, and/or publication of this article.

Declarations 

Conflict of interest  The authors have no conflicts of interest to declare. 
All co-authors have seen and agree with the contents of the manuscript 
and there is no financial interest to report. We certify that the submis-
sion is original work and is not under review at any other publication.

Ethical approval  This is a retrospective study. The data used in this 
study were collected by the clinics of Federal Medical and Biological 
Agency of Russia in accordance with Russian legislation on protection 
of personal data and provided to us in anonymized format. Nationwide 
statistics were obtained from open sources. According to the legislation 
of the Russian Federation, retrospective studies using anonymized data 
do not require additional ethical approval.

Informed consent  Retrospective studies using anonymized data do not 
require informed consent.

References

	 1.	 WHO (2020) Pneumonia of unknown cause China. Disease 
outbreak news. URL: https://​www.​who.​int/​csr/​don/​05-​janua​
ry-​2020-​pneum​onia-​of-​unkown-​cause-​china/​en/. Accessed 11 
Mar 2021

4%
5%
5%

7%
7%
7%

9%
21%

4%
5%
5%

7%
7%
7%

9%
21%

34%

Sweating
Hyperemia of the pharynx

Sore throat
Headache

Shortness of breath, anemia
Nasal congestion, runny nose

Cough
Anemia

Anosmia, ageusia

Fig. 4   Symptoms in the hospitalized athletes

Content courtesy of Springer Nature, terms of use apply. Rights reserved.



836	 Sport Sciences for Health (2022) 18:831–837

1 3

	 2.	 Novel Coronavirus (2020) China disease outbreak news: Update 
12 January 2020. URL: https://​www.​who.​int/​csr/​don/​12-​janua​
ry-​2020-​novel-​coron​avirus-​china/​en. Accessed 11 Mar 2021

	 3.	 Prevention, diagnosis, and treatment of the novel coronavirus 
infection (COVID-19): temporary guidelines [in Russia] URL: 
https://​minzd​rav.​gov.​ru/​minis​try/​med_​covid​19. Accessed 11 
Mar 2021

	 4.	 Joint statement from the international Olympic committee and 
the Tokyo 2020 organising committee. URL: https://​www.​
olymp​ic.​org/​news/​joint-​state​ment-​from-​the-​inter​natio​nal-​
olymp​ic-​commi​ttee-​and-​the-​tokyo-​2020-​organ​ising-​commi​ttee. 
Accessed 11 Mar 2021

	 5.	 Ministry of Sport Order No. 216 dated March 16, 2020 on the 
cancellation or postponement of sporting events in the rus-
sian federation for COVID-19 prevention [in Russia]. URL: 
http://​www.​consu​ltant.​ru/​docum​ent/​cons_​doc_​LAW_​348117/. 
Accessed 11 Mar 2021

	 6.	 Ministry of Sport Order No. 497 dated July 8, 2020 on host-
ing sporting events in the russian federation [in Russia] URL: 
https://​minsp​ort.​gov.​ru/​docum​ents/​minis​try-​orders/​35056/. 
Accessed 11 Mar 2021

	 7.	 Temporary procedures for organizing and hosting training 
camps at Ministry of Sport’s Federal Training Camp Venues 
(approved by the Ministry of Sport, Rev. February 20, 2021) [in 
Russia]. URL: http://​www.​consu​ltant.​ru/​docum​ent/​cons_​doc_​
LAW_​357961/. Accessed 11 Mar 2021

	 8.	 Rankin A, Massey A, Falvey ÉC et  al (2021) Infographic. 
COVID-19 RT-PCR testing for elite athletes. Br J Sports Med. 
https://​doi.​org/​10.​1136/​bjspo​rts-​2020-​103751

	 9.	 Washif JA, Mohd Kassim SFA, Lew PCF, Chong CSM, James 
C (2021) Athlete’s perceptions of a “quarantine” training camp 
during the COVID-19 lockdown. Front Sports Act Living 
2:622858. https://​doi.​org/​10.​3389/​fspor.​2020.​622858 (PMID
:33521634;PMCID:PMC7841328)

	10.	 Atherstone C, Peterson ML, Malone M, Honein MA, Mac-
Neil A, O’Neal CS, Paul S, Harmon KG, Goerl K, Wolfe CR, 
Casani J, Barrios LC (2021) COVID-19 collegiate athlete test-
ing group time from start of quarantine to SARS-CoV-2 posi-
tive test among quarantined college and university athletes—17 
states, June-October 2020. Morb Mortal Wkly Rep 70(1):7–11. 
https://​doi.​org/​10.​15585/​mmwr.​mm700​1a2 (PMID: 33417591; 
PMCID: PMC7790154)

	11.	 Meyer T, Mack D, Donde K, Harzer O, Krutsch W, Rössler A, 
Kimpel J, von Laer D, Gärtner BC (2021) Successful return 
to professional men’s football (soccer) competition after the 
COVID-19 shutdown: a cohort study in the German Bundesliga. 
Br J Sports Med 55(1):62–66. https://​doi.​org/​10.​1136/​bjspo​rts-​
2020-​103150 (Epub 2020 Sep 24. PMID: 32972979; PMCID: 
PMC7788215)

	12.	 Pedersen L, Lindberg J, Lind RR, Rasmusen H (2021) Reopen-
ing elite sport during the COVID-19 pandemic: experiences 
from a controlled return to elite football in Denmark. Scand 
J Med Sci Sports. https://​doi.​org/​10.​1111/​sms.​13915 (Epub 
ahead of print. PMID: 33480037)

	13.	 England R, Peirce N, Wedatilake T, Torresi J, Kemp S, Cook 
M, Mitchell S, Harland A (2021) The potential for airborne 
transmission of SARS-CoV-2 in sport: a cricket case study. Int J 
Sports Med. https://​doi.​org/​10.​1055/a-​1342-​8071 (Epub ahead 
of print. PMID: 33511617)

	14.	 Ministry of Sport Order No. 394/1 dated May 25, 2020 on the 
resumption of training at ministry of sport-governed organiza-
tions in light of the need to prevent the spread of the novel 
coronavirus infection (COVID-19) in the Russian Federation 
[in Russia] URL: https://​minsp​ort.​gov.​ru/​docum​ents/​minis​try-​
orders/​35006/. Accessed 11 Mar 2021

	15.	 Narici M, De Vito G, Franchi M, Paoli A, Moro T, Marcolin 
G, Grassi B, Baldassarre G, Zuccarelli L, Biolo G, di Girolamo 
FG, Fiotti N, Dela F, Greenhaff P, Maganaris C (2020) Impact 
of sedentarism due to the COVID-19 home confinement on neu-
romuscular, cardiovascular and metabolic health: physiologi-
cal and pathophysiological implications and recommendations 
for physical and nutritional countermeasures. Eur J Sport Sci. 
https://​doi.​org/​10.​1080/​17461​391.​2020.​17610​76

	16.	 Leguizamo F, Olmedilla A, Núñez A et al (2021) Personal-
ity, coping strategies, and mental health in high-performance 
athletes during confinement derived from the COVID-19 pan-
demic. Front Public Health 8:561198. https://​doi.​org/​10.​3389/​
fpubh.​2020.​561198

	17.	 Perrin PC, McCabe OL, Everly GS, Links JM (2009) Prepar-
ing for an influenza pandemic: mental health considerations. 
Prehosp Disaster Med 24(3):223–230. https://​doi.​org/​10.​1017/​
S1049​023X0​00068​53

	18.	 Bai Y, Lin CC, Lin CY, Chen JY, Chue CM, Chou P (2004) 
Survey of stress reactions among health care workers involved 
with the sars outbreak. Psychiatr Serv 55(9):1055–1057. https://​
doi.​org/​10.​1176/​appi.​ps.​55.9.​1055

	19.	 Brooks SK, Webster RK, Smith LE, Woodland L, Wessely S, 
Greenberg N, Rubin GJ (2020) The psychological impact of 
quarantine and how to reduce it: rapid review of the evidence. 
The Lancet 395(10227):912–920. https://​doi.​org/​10.​1016/​
S0140-​6736(20)​30460-8

	20.	 Cava MA, Fay KE, Beanlands HJ, McCay EA, Wignall R (2005) 
The experience of quarantine for individuals affected by SARS 
in toronto. Public Health Nurs 22(5):398–406. https://​doi.​org/​
10.​1111/j.​0737-​1209.​2005.​220504.x

	21.	 Facer-Childs ER, Hoffman D, Tran JN, Drummond SPA, Raja-
ratnam SMW (2021) Sleep and mental health in athletes dur-
ing COVID-19 lockdown. Sleep. https://​doi.​org/​10.​1093/​sleep/​
zsaa2​61 (Epub ahead of print. PMID: 33535229)

	22.	 Khan S, Siddique R, Li H, Ali A, Shereen MA, Bashir N, Xue M 
(2020) Impact of coronavirus outbreak on psychological health. 
J Glob Health 10(1):010331. https://​doi.​org/​10.​7189/​jogh.​10.​
010331

	23.	 Liu S, Yang L, Zhang C, Xiang Y, Liu Z, Hu X, Zhang B (2020) 
Online mental health services in China during the COVID-19 
outbreak. Lancet Psychiatry. https://​doi.​org/​10.​1016/​S2215-​
0366(20)​30077-8

	24.	 IOC discusses preparations for Tokyo 2020 and Beijing 2022 
with national Olympic committees URL: https://​www.​olymp​ic.​
org/​news/​ioc-​discu​sses-​prepa​ratio​ns-​for-​tokyo-​2020-​and-​beiji​
ng-​2022-​with-​natio​nal-​olymp​ic-​commi​ttees-1. Accessed 11 
Mar 2021

	25.	 Löllgen H, Bachl N, Papadopoulou T et  al (2020) Recom-
mendations for return to sport during the SARS-CoV-2 pan-
demic. BMJ Open Sport Exerc Med. https://​doi.​org/​10.​1136/​
bmjsem-​2020-​000858

	26.	 Elliott N, Martin R, Heron N et al (2020) Infographic. Gradu-
ated return to play guidance following COVID-19 infection. 
Br J Sports Med 54:1174–1175. https://​doi.​org/​10.​1136/​bjspo​
rts-​2020-​102637

	27.	 Mulcahey MK, Gianakos AL, Mercurio A, Rodeo S, Sutton 
KM (2021) Sports medicine considerations during the COVID-
19 pandemic. Am J Sports Med 49(2):512–521. https://​doi.​
org/​10.​1177/​03635​46520​975186 (Epub 2020 Nov 16 PMID: 
33196320)

	28.	 Ritchie H, Ortiz-Ospina E, Beltekian D, Mathieu E, Hasell J, 
Macdonald B, Giattino C, Appel C, Roser M, Yunits B, van 
Woerden E, Gavrilov D, Bergel M, Ahmad S, Crawford J, Ger-
ber M. Coronavirus pandemic (COVID-19)—the data. Pub-
lished online at OurWorldInData.org. Retrieved from: https://​

Content courtesy of Springer Nature, terms of use apply. Rights reserved.



837Sport Sciences for Health (2022) 18:831–837	

1 3

ourwo​rldin​data.​org/​coron​avirus-​data. Accessed 11 Mar 2021. 
[Online Resource]

	29.	 Shi S, Qin M, Shen B, Cai Y, Liu T, Yang F, Gong W, Liu 
X, Liang J, Zhao Q, Huang H (2020) Association of cardiac 
injury with mortality in hospitalized patients with COVID-19 
in Wuhan, China. JAMA Cardiol 5(7):802–810

	30.	 Baggish AD, Kim JH, Martinez MW, Prutkin JM (2020) Blog 
British Journal of Sports Medicine [Internet]. URL: https://​
blogs.​bmj.​com/​bjsm/​2020/​04/​24/​the-​resur​gence-​of-​sport-​in-​
the-​wake-​of-​covid-​19-​cardi​ac-​consi​derat​ions-​in-​compe​titive-​
athle​tes/

	31.	 Małek ŁA, Marczak M, Miłosz-Wieczorek B, Konopka M, 
Braksator W, Drygas W, Krzywański J (2021) Cardiac involve-
ment in consecutive elite athletes recovered from Covid-19: 
a magnetic resonance study. J Magn Reson Imaging. https://​
doi.​org/​10.​1002/​jmri.​27513 (Epub ahead of print. PMID: 
33474768)

	32.	 Kim JH, Levine BD, Phelan D, Emery MS, Martinez MW, 
Chung EH, Thompson PD, Baggish AL (2021) Coronavirus 
disease 2019 and the athletic heart: emerging perspectives on 
pathology, risks, and return to play. JAMA Cardiol 6(2):219–
227. https://​doi.​org/​10.​1001/​jamac​ardio.​2020.​5890

	33.	 Gervasi SF, Pengue L, Damato L, Monti R, Pradella S, Pir-
ronti T, Bartoloni A, Epifani F, Saggese A, Cuccaro F, Bianco 
M, Zeppilli P, Palmieri V (2021) Is extensive cardiopulmonary 
screening useful in athletes with previous asymptomatic or mild 
SARS-CoV-2 infection? Br J Sports Med 55(1):54–61. https://​
doi.​org/​10.​1136/​bjspo​rts-​2020-​102789 (Epub 2020 Oct 5. 
PMID: 33020140; PMCID: PMC7536638)

	34.	 Verwoert GC, de Vries ST, Bijsterveld N, Willems AR, Vd 
Borgh R, Jongman JK, Kemps HMC, Snoek JA, Rienks R, Jor-
stad HT (2020) Return to sports after COVID-19: a position 
paper from the Dutch sports cardiology section of the Neth-
erlands society of cardiology. Neth Heart J 28(7–8):391–395. 
https://​doi.​org/​10.​1007/​s12471-​020-​01469-z (PMID:3266205
8;PMCID:PMC7357275)

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

Content courtesy of Springer Nature, terms of use apply. Rights reserved.



1.

2.

3.

4.

5.

6.

Terms and Conditions
 
Springer Nature journal content, brought to you courtesy of Springer Nature Customer Service Center GmbH (“Springer Nature”). 
Springer Nature supports a reasonable amount of sharing of  research papers by authors, subscribers and authorised users (“Users”), for small-
scale personal, non-commercial use provided that all copyright, trade and service marks and other proprietary notices are maintained. By
accessing, sharing, receiving or otherwise using the Springer Nature journal content you agree to these terms of use (“Terms”). For these
purposes, Springer Nature considers academic use (by researchers and students) to be non-commercial. 
These Terms are supplementary and will apply in addition to any applicable website terms and conditions, a relevant site licence or a personal
subscription. These Terms will prevail over any conflict or ambiguity with regards to the relevant terms, a site licence or a personal subscription
(to the extent of the conflict or ambiguity only). For Creative Commons-licensed articles, the terms of the Creative Commons license used will
apply. 
We collect and use personal data to provide access to the Springer Nature journal content. We may also use these personal data internally within
ResearchGate and Springer Nature and as agreed share it, in an anonymised way, for purposes of tracking, analysis and reporting. We will not
otherwise disclose your personal data outside the ResearchGate or the Springer Nature group of companies unless we have your permission as
detailed in the Privacy Policy. 
While Users may use the Springer Nature journal content for small scale, personal non-commercial use, it is important to note that Users may
not: 
 

use such content for the purpose of providing other users with access on a regular or large scale basis or as a means to circumvent access

control;

use such content where to do so would be considered a criminal or statutory offence in any jurisdiction, or gives rise to civil liability, or is

otherwise unlawful;

falsely or misleadingly imply or suggest endorsement, approval , sponsorship, or association unless explicitly agreed to by Springer Nature in

writing;

use bots or other automated methods to access the content or redirect messages

override any security feature or exclusionary protocol; or

share the content in order to create substitute for Springer Nature products or services or a systematic database of Springer Nature journal

content.
 
In line with the restriction against commercial use, Springer Nature does not permit the creation of a product or service that creates revenue,
royalties, rent or income from our content or its inclusion as part of a paid for service or for other commercial gain. Springer Nature journal
content cannot be used for inter-library loans and librarians may not upload Springer Nature journal content on a large scale into their, or any
other, institutional repository. 
These terms of use are reviewed regularly and may be amended at any time. Springer Nature is not obligated to publish any information or
content on this website and may remove it or features or functionality at our sole discretion, at any time with or without notice. Springer Nature
may revoke this licence to you at any time and remove access to any copies of the Springer Nature journal content which have been saved. 
To the fullest extent permitted by law, Springer Nature makes no warranties, representations or guarantees to Users, either express or implied
with respect to the Springer nature journal content and all parties disclaim and waive any implied warranties or warranties imposed by law,
including merchantability or fitness for any particular purpose. 
Please note that these rights do not automatically extend to content, data or other material published by Springer Nature that may be licensed
from third parties. 
If you would like to use or distribute our Springer Nature journal content to a wider audience or on a regular basis or in any other manner not
expressly permitted by these Terms, please contact Springer Nature at 
 

onlineservice@springernature.com
 

mailto:onlineservice@springernature.com

