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With over 3.3 million confirmed cases worldwide and over 230 000 confirmed deaths, the 
COVID-19 pandemic is, without doubt, the most important event of the 21st century so far. 
The COVID-19 pandemic has upended all areas of life - and sports is no exception. Unsur-

prisingly, this pandemic has also stopped the sporting calendar, with professional leagues everywhere 
suspending their activities to limit the spread of the virus. Guidelines for COVID-19 diagnosis change on 
a day-to-day basis, as we progress with primary studies and gain more. The guidelines encompass clini-
cal criteria, epidemiological patient history, and molecular diagnostics. Football coaches are keen on per-
spective and realize that the challenges they face now and in the months ahead hardly compare to the 
hardships the world confronts during a pandemic, but the return to pre-pandemic activities requires med-
ical guidelines.

Croatian Football Federation, with its Medical Committee is launching a new model of pre-season sys-
tematic examination of football players with a particular emphasis on diagnosing COVID-19. Studies 
suggest that the proportion of asymptomatic cases ranges from 17.9% onboard the Diamond Princess 
cruise ship, up to 78% detected in newly reported Chinese data [1,2]. In our opinion, there is little doubt 
that COVID-19 is far more widely distributed than some may believe, knowing the data implies that an 

asymptomatic person can spread the infection, particularly during the incuba-
tion period [3-5]. Identifying the asymptomatic carriers of the disease has be-
come crucial in preventing further spread of the epidemic.

It is expected that majority of people who recover from COVID-19 will not 
have long-term consequences. However, COVID-19 is a multi-organ disease 
commonly affecting the lung, heart, kidney, digestive tract, and nervous sys-
tem, with unclear situation regarding long-term consequences [6,7]. Survivors 
of the severe COVID-19 disease were reported to have changes in their lungs, 
similar to those observed in SARS, marked by the diminished pulmonary ca-
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Photo: Croatian National Football Team before the 2018 FIFA World Cup with the management of its official health care organiza-
tion, St. Catherine Hospital. Photo by Drago Sopta (used with permission).

pacity [8]. Important lessons on long term outcomes for patients who contracted COVID-19 are still to 
be learned, but in order to adapt to the global situation, we believe it is paramount to draw parallels 
with the epidemics of SARS (severe acute respiratory syndrome) and MERS (Middle East Respiratory 
Syndrome). A recent study showed that approximately 20% of COVID-19 patients suffered from cardi-
ac injuries [9]. Studies of SARS and MERS reported high occurrence of hypertension, persistent tachy-
cardia and myocarditis in convalescent patients. A study on 121 patients who were infected with SARS 
showed that hypertension occurred in over half of all the patients, while 71.9% of them developed per-
sistent tachycardia [10]. One the other hand, it has been shown that MERS causes myocarditis, most 
likely by the direct viral infection; the same was implied for COVID-19 [11]. Acute kidney injury and 
proteinuria were also reported in COVID-19 patients, suggesting direct cellular damage of the kidney 
tissue [7]. By comparison, COVID-19 patients who were treated in the ICU, particularly those who were 
mechanically ventilated, were reported to suffer from “post-intensive care syndrome”, most likely be-
cause the lack of oxygen in blood [12]. All these reports suggest that COVID-19 infection might be re-
garded as higher risk than it was initially believed. This is of paramount importance in football activities, 
knowing that career development requires a lot of time and effort invested into prevention of injury, 
disease, disability and even death [13]. The sport community finds itself facing uncharted territories in 
both the wake and the aftermath of this pandemic. Therefore, we firmly believe that coordinated, 
well-communicated and transparent action is of utmost importance if we want the return to regular ac-
tivities be safe for all stakeholders.

Although professional football players are generally a healthy population without chronic respiratory, car-
diac, renal diseases, as well as other chronic conditions, we must take COVID-19 seriously and act ac-
cordingly before returning to football pitches. Underlying genetic factors must also be taken into account 
as they might be aggravated by COVID-19 causing their clinical manifestation. Together with the list of 
medical examinations that players must undergo in order to be eligible to participate in UEFA competi-
tions, we hereby propose a model for screening professional football players returning to the field after 
the lift of the ban on all sport activities because of the COVID-19 pandemic. Besides pre-season physical 
examination (primarily 12-lead ECG, spirometry with bronchodilatation test, diffusing capacity of the 
lung for carbon monoxide (DLCO) test and fractional exhaled nitric oxide (FeNO) test) and medical ex-

Croatian Football Federation, with its Medical Committee, is launching a new model of 
pre-season systematic examination of football players with a particular emphasis on 
diagnosing COVID-19 before returning to training and competitive football.
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amination defined by the UEFA Medical Regulations (for the next season), we are proposing that every 
football player from the Croatian first National League must have negative consecutive two RT-qPCR 
COVID-19 pharyngeal swabs over a 5-day interval. Such tests are targeting two regions of the viral nu-
cleocapsid gene (N1 and N2) or RNA-dependent RNA polymerase (RdRP) and envelope (E) genes [14]. 
This is of special interest due to the long virus incubation – median incubation period for COVID-19 was 
estimated to approximately five days [15]. However, it has been noted that time from exposure to onset 
of infectiousness (latent period) may be shorter than the incubation period [5]. Therefore, it is essential 
to do two subsequent tests during the proposed period. In addition to the detection of viral genetic ma-
terial, we will target the immune response of the athlete being screened, looking specifically for antibod-
ies (IgM and IgG) against the virus or viral antigens. Those tests are less complex than molecular tests but 
since antibody responses to infection take days to weeks to be detectable, serologic tests will not be reli-
able among those with recent exposure to virus. However, antibodies detected by this test indicate that a 
person had an immune response to COVID-19, implying the infection was subclinical if the person was 
asymptomatic. Serologic tests could play an important role in establishing diagnosis, if the COVID-19 
patient with late complications of disease is examined since RT-qPCR could produce false-negative results, 
presumably because of the low viral load [14]. In addition to limiting the potential of viral spread with 
the start of regular sport activities, the results of this screening protocol will allow us to estimate how 
many football players have been infected nationally. The results will also provide information on the per-
centage of Croatian football players who have not had COVID-19 and are still at risk of being infected.

We propose that football players need a gradual return to physical activities during four separate phases. 
The first phase includes training in a small group, while the second phase comprises training of the en-
tire team. Consequently, players will start with the national leagues’ competition (phase three), while in 
phase four, the clubs will be joining international competitions. Ideally, the club’s prior international com-
petition should provide for all registered players, certificates issued by the accredited laboratories that the 
players are negative for COVID-19. In addition to all these procedures mentioned above, special preven-
tive recommendations will be given to the football players and other team members in addition to the 
above described screening program prior to the continuation of competitive matches. Those include the 
following: 1) Trainings must be performed outdoors. Entry into club rooms and other closed spaces are 
prohibited. 2) No more than 5 players can participate in training sessions at the same time. The person-
al distance must be met at all times with at least 5 m separating the players. Players must use own lanes 
for running and sprints, if this requirement can’t be met, the same lane may be used by more players, but 
they must keep a distance between each other of at least 40 m when sprinting. Headers are not allowed 
in training sessions due to close contact of the ball with orifices of the body. 3) The number of coaches 
in training sessions should be kept to a minimum. Apart from the coaches only a physio or a team doctor 
may be present in the session. Protective equipment is mandatory for the medical team when they are 
getting in close contact to a player. Protective equipment includes face masks (N95, FFP2 or FFP3), pro-
tective gloves and face shields. 4) Original, sealed plastic water bottles must be used and properly dis-
carded after training. They may not be shared between players. 5) Players and coaches must come to the 
training grounds alone, in their own cars, wearing appropriate clothes. Changing and shower rooms will 
not be available for the athletes nor coaches. 6) After the training session both players and coaches must 
go to their homes using the same transport they came with. This should be done orderly whilst respect-
ing the social distancing measures. We propose to implement these measures first in the Croatian First 
League. They will also be implemented into lower leagues when they start with training and competitions 
and will be adhered to until a broader relaxation of preventive measures is advised by the local authori-
ties. We believe that adherence to the recommendations and testing of players will drastically reduce the 
risk of them being exposed to SARS-CoV-2 and other pathogens. In turn, it should allow a steady return 
to football we all know and love.

Funding: None.

Authorship contributions: DP, VMa and VMo designed and wrote the article together. ZB, OP, DP participated 
in the literature review, data collection, writing and discussion.

Competing interests: The authors have completed the ICMJE Unified Competing Interest form (available upon 
request from the corresponding author) and declare the following conflicts of interest: Dragan Primorac is the 
President of the Medical Committee of the Croatian Football Federation while Zoran Bahtijarević is the member 
of the Medical Committee of the Croatian Football Federation. No other conflicts of interest to be declared.

Vid Matišić�




V
IE

W
PO

IN
TS

June 2020  •  Vol. 10 No. 1 •  010352 4 www.jogh.org • doi: 10.7189/jogh.10.010352

Correspondence to:
Dragan Primorac 
St. Catherine Specialty Hospital 
Trpinjska 9 
10000 Zagreb 
Croatia 
draganprimorac2@gmail.com 
office@draganprimorac.com

  1  Mizumoto K, Kagaya K, Zarebski A, Chowell G. Estimating the asymptomatic proportion of coronavirus disease 2019 
(COVID-19) cases on board the Diamond Princess cruise ship, Yokohama, Japan, 2020. Euro Surveill. 2020;25:2000180. 
Medline:32183930 doi:10.2807/1560-7917.ES.2020.25.10.2000180

  2  Day M. Covid-19: four fifths of cases are asymptomatic, China figures indicate. BMJ. 2020;369:m1375. Medline:32241884 
doi:10.1136/bmj.m1375

  3  Ye F, Xu S, Rong Z, Xu R, Liu X, Deng P, et al. Delivery of infection from asymptomatic carriers of COVID-19 in a familial 
cluster. Int J Infect Dis. 2020;94:133-8. Medline:32247826 doi:10.1016/j.ijid.2020.03.042

  4  World Health Organization. Coronavirus disease 2019 (COVID-19) Situation Report - 73. 2 April 2020. Available: https://
www.who.int/docs/default-source/coronaviruse/situation-reports/20200402-sitrep-73-covid-19.pdf?sfvrsn=5ae25bc7_2. 
Accessed: 20 April 2020.

  5  Rothe C, Schunk M, Sothmann P, Bretzel G, Froeschl G, Wallrauch C, et al. Transmission of 2019-nCoV infection from 
an asymptomatic contact in Germany. N Engl J Med. 2020;382:970-1. Medline:32003551 doi:10.1056/NEJMc2001468

  6  Wu D, Shu T, Yang X, Song J-X, Zhang M, Yao C, et al. Plasma metabolomic and lipidomic alterations associated with 
COVID-19. medRxiv. 2020;2020.04.05.20053819.

  7  Su H, Yang M, Wan C, Yi L-X, Tang F, Zhu H-Y, et al. Renal histopathological analysis of 26 postmortem findings of 
patients with COVID-19 in China. Kidney Int. 2020;S0085-2538(20)30369-0. Online ahead of print. Medline:32327202 
doi:10.1016/j.kint.2020.04.003

  8  Hui DSC, Wong KT, Antonio GE, Tong DP. Chan, JJY Sung. Long-term sequelae of SARS: physical, neuropsychiatric, and 
quality-of-life assessment. Hong Kong Med J. 2009;15:21-3. Medline:20393208

  9  Shi S, Qin M, Shen B, Cai Y, Liu T, Yang F, et al. Association of cardiac injury with mortality in hospitalized patients with 
COVID-19 in Wuhan, China. JAMA Cardiol. 2020;e200950. Online ahead of print. Medline:32211816 doi:10.1001/
jamacardio.2020.0950

10  Yu CM, Wong RS, Wu EB, Kong SL, Wong J, Yip GW, et al. Cardiovascular complications of severe acute respiratory 
syndrome. Postgrad Med J. 2006;82:140-4. Medline:16461478 doi:10.1136/pgmj.2005.037515

11  Alhogbani T. Acute myocarditis associated with novel Middle East Respiratory Syndrome coronavirus. Ann Saudi Med. 
2016;36:78-80. Medline:26922692 doi:10.5144/0256-4947.2016.78

12  Rawal G, Yadav S, Kumar R. Post-intensive care syndrome: An overview. J Transl Int Med. 2017;5:90-2. Medline:28721340 
doi:10.1515/jtim-2016-0016

13  Mavrogeni SI, Tsarouhas K, Spandidos DA, Kanaka-Gantenbein C, Bacopoulou F. Sudden cardiac death in football players: 
Towards a new pre-participation algorithm. Exp Ther Med. 2019;17:1143-8. Medline:30679986

14  Cheng MP, Papenburg J, Desjardins M, Kanjilal S, Quach C, Libman M, et al. Diagnostic testing for Severe Acute 
Respiratory Syndrome–Related Coronavirus-2: A narrative review. Ann Intern Med. 2020;M20-1301. Online ahead of 
print. Medline:32282894

15  Lauer SA, Grantz KH, Bi Q, Jones FK, Zheng Q, Meredith HR, et al. The incubation period of coronavirus Disease 2019 
(COVID-19) from publicly reported confirmed cases: Estimation and application. Ann Intern Med. 2020;M20-0504. 
Online ahead of print. Medline:32150748 doi:10.7326/M20-0504

R
E

FE
R

E
N

C
E

S

https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32183930&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32183930&dopt=Abstract
https://doi.org/10.2807/1560-7917.ES.2020.25.10.2000180
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32241884&dopt=Abstract
https://doi.org/10.1136/bmj.m1375
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32247826&dopt=Abstract
https://doi.org/10.1016/j.ijid.2020.03.042
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200402-sitrep-73-covid-19.pdf?sfvrsn=5ae25bc7_2
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200402-sitrep-73-covid-19.pdf?sfvrsn=5ae25bc7_2
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32003551&dopt=Abstract
https://doi.org/10.1056/NEJMc2001468
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32327202&dopt=Abstract
https://doi.org/10.1016/j.kint.2020.04.003
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20393208&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32211816&dopt=Abstract
https://doi.org/10.1001/jamacardio.2020.0950
https://doi.org/10.1001/jamacardio.2020.0950
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16461478&dopt=Abstract
https://doi.org/10.1136/pgmj.2005.037515
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26922692&dopt=Abstract
https://doi.org/10.5144/0256-4947.2016.78
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28721340&dopt=Abstract
https://doi.org/10.1515/jtim-2016-0016
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30679986&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32282894&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32150748&dopt=Abstract
https://doi.org/10.7326/M20-0504

