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Objectives: To describe the incidence and transmission of SARS-CoV-2 infections in South African professional
rugby union players in different phases of return-to-competition during a pandemic.
Design: Prospective cohort study.
Methods: Players reported their history of SARS-CoV-2 infection before/during a national competition, using an
online questionnaire (physician verified). Three periods of return to training/competition after a nation-wide
complete lockdownduring a pandemicwere studied: 1)non-contact training, 2) contact training, 3) competition.
The total period was 184 days (20/07/2020–20/01/2021) including 45 matches. Outcomes were: 1) incidence of
SARS-CoV-2 infection (I: per 1000 player days; 95%CI) in each period (calculated using a Poisson distribution), 2)
player symptoms, 3) median days to return-to-training following SARS-CoV-2 infection, 4) method of transmission,
and 5) percentage matches cancelled due to SARS-CoV-2 infections.
Results: 185 players had 42 physician verified positive SARS-CoV-2 infections (I=1.23; 95%CI: 0.86–1.61). Incidences
during the three periodswere: non-contact training=0, contact training (I=1.04; 0.36–1.71;mostly forwards), and
competition (I=1.54; 1.00–2.10). 83 % of the infected playerswere symptomatic and 52 % of the 42 positive players
had systemic symptoms. Median return-to-training was 14 days. 22 (52 %) SARS-CoV-2 infections were rugby-
related: 13 off-field (31 %), 9 on-field (21 %). 11 % of matches were cancelled due to SARS-CoV-2 infections.
Conclusions: As contact in rugby was introduced back into the game following lockdowns there was an increasing
incidence of SARS-CoV-2 infection. On-field rugby activities were responsible for 21 % of SARS-CoV-2 infections
and 11 % of matches had to be cancelled, indicating the need for risk mitigation strategies.

© 2022 Sports Medicine Australia. Published by Elsevier Ltd. All rights reserved.
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Practical implications

• In a pandemic of this nature practitioners would have needed to pre-
pare for 1 in 5 rugby players contracting SARS-CoV-2

• The contact nature of rugby union represents a higher risk for trans-
mission of the SARS-CoV-2 virus, therefore risk mitigation strategies
in contact sports need to be reviewed and adjusted

• During on-field activities, forwards were most commonly infected
(most likely due to the scrum situation), and therefore there is a
need for further investigation for risk mitigation strategies for these
players and their activities.
).

y Elsevier Ltd. All rights reserved.
1. Introduction

The COVID-19 pandemic, caused by SARS-CoV-2 virus infection,1 re-
sulted in an initial ceasing of all sport worldwide. Complete lockdowns
were imposed in many countries, including South Africa. Sports federa-
tions developed varying regulations and introduced gradual return to
some form of competition. There are few data on the incidence and
transmission of SARS-CoV-2 in different sporting populations, including
team sports, as they returned to full competition. A study in football
players in Qatar showed that in only 1 out of 36 SARS-CoV-2 positive
players during a tournament, the transmission could be traced back to
a football-related situation (support staff transmission).2 A Finnish ice
hockey study on the other hand, showed team-to-team transmission
with one player infecting 22 other teammates, as well as 27 other
players from two opposing teams.3 These studies to date have been in
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small samples, were conducted over relatively short periods, and data
capturing was in some cases performed using media reports.4

Rugby Union (hereafter referred to as rugby) is a particularly diffi-
cult sport to mitigate the risk of SARS-CoV-2 transmission, owing to
the collision and physical contact nature of the sport, particularly during
tackles, lineouts, loose ruck /mauls and scrumphases of play.5,6 In these
phases, both physical contact and high rates of ventilation increase the
risk of aerosol transmission.7,8 The only rugby study so far published
was on rugby league players. In this study, only 8 players tested positive
for SARS-CoV-2 infection with no established cases of rugby-related
transmission9 but importantly, scrums were removed.

The main aim of this study is to describe the incidence of SARS-CoV-
2 infections in a cohort of professional rugby players during different
phases of return-to-competition during a pandemic. We also compare
the pattern of infections in the rugby player cohort to that of the general
population during the same study period. Secondary aims are to deter-
mine possible mechanisms of SARS-CoV-2 transmission during rugby,
and report symptoms and days to return-to-training in SARS-CoV-2
infected players.

2. Methods

This was a prospective cohort study involving professional rugby
players from teams preparing and then competing in a national tourna-
ment. All seven teams (approximately 30–40 players per team) partici-
pating in the Super Rugby Unlocked and the Carling Currie Cup rugby
competitions were invited to participate. Players gave electronic
consent for their data to be used for research purposes. The study has
ethical clearance from the Faculty of Health Sciences (REC: 409/2020).

Before the study began (prior to the non-contact phase), South Africa
went through various phases of lockdown during the COVID-19 pan-
demic (complete lockdown where no out-of-household movement was
allowed; partial lockdown with a 10 km radius where people were
allowed to move for exercise purposes only etc.), and when non-contact
training began, no inter-provincial travel was allowed, and households
were not permitted to mix. During the study period, South Africa went
through two distinct “waves” of SARS-CoV-2 infection in the general pop-
ulation. We wanted to compare the pattern of infection rates in rugby
players to that of infection rates in the general population at the same
time points (South Africa, new cases per 100,000 inhabitants, using data
from theNational Institute for CommunicableDisease [NICD]). Population
data were obtained from the NICD and a national estimate per week
calculated using the daily population data downloaded (estimated
based on 59.31 million people in South Africa).10 The NICD was also
consulted regarding the SARS-CoV-2 variant at the time.

There were three phases during the ~6-month study period:

• non-contact training: 20 July 2020–17 August 2020, gym and non-
contact field training allowed;

• contact training: 17 August 2020–3 October 2020, team field contact
training (e.g. tackling, scrums);

• competition: 3 October 2020–20 January 2021, full contact
competition between teams (weekly matches);

The competition and public health regulations for the return to rugby
required every player and support staff to be tested for SARS-CoV-2 from
the moment the team began training. Nasopharyngeal samples were
obtained from all participants on a weekly basis and polymerase chain re-
action (PCR) testing for SARS-CoV-2 was done. Further details of the test-
ing protocols can be found in the Supplementary File.

Every player was asked to complete the AWARE survey11 at two dif-
ferent time-periods (November 2020 – the beginning of Super Rugby
Unlocked, and mid-January 2021– the end of Carling Currie Cup) re-
garding their respiratory health (the first questionnaire concerned
their health in the past 6 months [June 2020 – November 2020] and
the second was for the last 3 months since the previous questionnaire
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[November 2020 – January 2021]). Players completed the survey online
using the Research Electronic Data Capture (REDCap) platform.12,13 Fur-
ther details regarding the questionnaire have been detailed in a previ-
ous study.11 The questionnaire included questions about the player's
demographics, co-morbidities, and respiratory health (whether they
had been diagnosed with SARS-CoV-2 or were healthy). The SARS-
CoV-2 positive players were asked to answer further questions
regarding method of diagnosis, and the date of onset, type, duration and
severity of symptoms. The players also reported the time to return-to-
training (“How many days were there between the start of your symptoms
and the return to your first training session?”). All SARS-CoV-2 positive re-
cords were physician verified and had positive PCR tests, as well as the
date of diagnosis (through telephone or email contact with the team
doctor/physiotherapist responsible for COVID-19 compliance).

Following the completion of the tournaments, the team physician
responsible for each SARS-CoV-2 positive player was contacted. An un-
structured interview was performed with the team physician to deter-
mine how the player likely contracted the SARS-CoV-2 infection.
Answers were retrospectively coded into groups of similar methods of
transmission, namely non-rugby related and rugby-related (details in
the Supplementary File 1).

The main outcome measure was the number of SARS-CoV-2 infec-
tions in the rugby players during the overall study period during and
in each of the three phases of the study (reported as an incidence).
The incidence pattern in rugby players was compared to the incidence
pattern of SARS-CoV-2 infection in the general population at each
phase of the study. A further outcome was the period prevalence of
SARS-CoV-2 infection in the rugby players (% positive players).
Additional outcomes were: 1) the mode of transmission for each
SARS-CoV-2 positive player, 2) the symptoms (type, duration and
severity) in infected players, and 3) the days to return-to-training in
infected players.

Demographic and respiratoryhealth data fromtheonline surveyswere
exported fromREDCap and then analysed in SAS. The demographic data of
the all players and the SARS-CoV-2 positive players were described and
compared using a Wilcoxon rank sum test for non-parametric data, and
a Satterthwaite test for the parametric data. The incidence of SARS-CoV-
2 positive players was calculated using a Poisson distribution and
presented as per 1000 player days (95%CI). Respiratory symptom data
were presented as the number, duration (median; interquartile range)
and severity (median; interquartile range). The return-to-training days
were calculated as a median (lower quartile – upper quartile). The trans-
mission data were all qualitative and therefore were transcribed, and
then coded into groups, and narratively synthesized.

3. Results

Seven teams (approximately 30–40 players per team) participated
in the two competitions. One full team did not agree to participate in
the study. Of the remaining 6 teams (205 players), 20 players did not
consent to their data being used for research. Therefore, the study
population was 185 unique consenting players (90 % of players from
the 6 teams).

The demographics of all players, the SARS-CoV-2 positive and nega-
tive groups are reported in Table 1. Therewere no significant differences
in demographic variables between the SARS-CoV-2 negative group and
the SARS-CoV-2 positive player group. No SARS-CoV-2 vaccinations
were available in the country at the time and therefore all players
were unvaccinated.

In this population, 42 rugby players tested positive for SARS-CoV-2
(22.7 %) over the 184-day period (185 players, 184 days = 34,040
player days). The overall incidence of SARS-CoV-2 infection in the co-
hort of rugby players, over the 184 days was 1.23 (95%CI: 0.86–1.61)
per 1000 player days. The incidence during each phase was as follows:
non-contact training phase = 0 (positives= 0; 5180 player days), con-
tact training phase = 1.04 (95%CI: 0.36–1.71) (positives = 9; 8695



Table 1
Demographics of the rugby players with subgroups (SARS-CoV-2 positive and SARS-CoV-2 negative).

All (n = 185) SARS-CoV-2 Positive (n = 42) SARS-CoV-2 Negative (n = 143) SARS-CoV-2 Positive vs. Negative (p-value)

Age (years) (median, IQR) 25 (5) 25 (5) 25 (5) 0.9961
Height (cm) (median, IQR) 184 (11) 183 (12.5) 185 (9.5) 0.6001
Weight (kg) (mean. SD) 102.0 (13.9) 105.3 (13.2) 101 (14.1) 0.1021
Sporting experience (years) (median, IQR) 6 (5) 6 (4.5) 6 (6) 0.6297
Co-morbidities (n) (median, IQR) 0 (0) 0 (1) 0 (0) 0.1049

Some participants had missing data.
IQR: interquartile range.
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player days), and competition phase = 1.54 (95%CI: 1.00–2.10)
(positives = 31; 20,165 player days). The date of 2 SARS-CoV-2 infec-
tions could not be verified (these 2 are excluded from any date-
related analyses). The predominant variant in South Africa throughout
the study was the Beta variant.

In the Super RugbyUnlocked tournament, there were threematches
cancelled due to SARS-CoV-2 infections (21 matches in total, 14.3 %),
and in the Carling Currie Cup, there were a further two matches can-
celled (24matches in total, 8.3 %). Therefore, a total of 11.4 % ofmatches
were cancelled.

The pattern of infection rates in the three study phases of: a) the pro-
portion of players with SARS-CoV-2 infections in the rugby cohort, and
b) the incidence of new SARS-CoV-2 infections in the general popula-
tion (average new cases per 100,000 person days) is presented in Fig.
1. For the rugby cohort, no cases of SARS-CoV-2 were reported in the
non-contact trainingphase,with an initial peak at the beginning on con-
tact training, and then a gradual increase from week 17, with another
peak at week 23. Generally, the pattern of SARS-CoV-2 infection rates
followed a similar trend to that of the population.

Through contact tracing, the origin of the 42 cases was established.
The percentage of SARS-CoV-2 infections attributed to rugby or non-
rugby-related activities is shown in Fig. 2. A total of 20 (47.6 %) SARS-
CoV-2 infections in players were non-rugby related and 22 (52.4 %)
were rugby-related. Of the 22 rugby-related SARS-CoV-2 infections,
13 were off-field rugby-related and 9 were on-field rugby-related.
Eight out of the 9 on-field rugby related infections occurred in forward
players. The 3 unconfirmed infections were classified as on-field
rugby-related contacts by the physician (2 during a match and 1 during
training), however they fell outside of the guidelines (e.g. 1 s under the
time required to be deemed a contact, wearing a face mask during
training etc.),14 and therefore were classified as “unconfirmed”.
Fig. 1. The pattern of infection rates in the three study phases: a) the average number of new c
b) proportion of SARS-CoV-2 positives reported in the cohort of rugby players (n = 40; 2 miss
The different rugby regulation phases are depicted: non-contact training only, contact training
Where a match has been cancelled due to SARS-CoV-2 infection/s in a team has also been mar
Weeks were approximated to match the data collection timeline:
Non-contact training: week 1 – week 5 (19–25 July – 16-22 Aug 2020)
Contact training: week 5 – week 12 (16–22 Aug – 4-10 Oct 2020)
Competition: week 12 – week 27 (4–10 Oct 2020–17-23 Jan 2021).
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Seven players (16.7 %) were asymptomatic, eight had only nose/
throat symptoms (19.1 %), five had chest and neck symptoms (no
systemic, but possibly nose and throat symptoms; 11.9 %) and 22 had
systemic symptoms (52.4 %). Of the 22, three had a total of ≥10 symp-
toms (7.1 %). The number (n), duration and severity of symptoms
reported by the 35 symptomatic players (83.3 %) are reported in
Supplementary Table 1. None of the players were hospitalized or died.

Of the 42 SARS-CoV-2 positive players, 31 players reported their
days to return-to-training. Themediandays (lower and upper quartiles)
to return-to-training were 14 days (10–16).

4. Discussion

The main aim of the study was to describe the incidence of SARS-
CoV-2 infections in rugby players over 6 months of a staged return-to-
training and competition following a national lockdown during the
COVID-19 pandemic. The incidence of SARS-CoV-2 infections was
higher in the contact and competition phases compared to the non-
contact phase. The pattern of infections in rugby players was similar
to those reported in the general population. Transmission of SARS-
CoV-2 infections in players was deemed to be rugby-related in 52.4 %
cases. Of the on-field, only two were potentially match-related trans-
mission and eight out of nine on-field infections occurred in forward
players (both match-related were forwards). Most (83.3 %) players
were symptomatic and 52% of theplayers reported systemic symptoms.
Themedian return-to-training days in SARS-CoV-2 positive players was
14 days.

The overall incidence of SARS-CoV-2 infections over the 184 days was
1.23 per 1000 player days. The incidence of SARS-CoV-2 infections in elite
sports is not reported inmost studies. In a study of high school athletes, an
incidence of 0.3 per 1000 player days was reported.15 In only one other
ases per 100,000 per week in the population (based on a population of 59.31 million), and
ing dates).
, and competition phase. Week 1 is 19–25 July 2020, and Week 27 is 17–23 January 2021.
ked.

Image of Fig. 1


Fig. 2. The percentage of SARS-CoV-2 infections attributed to rugby (on-field and off-field) and non-rugby-related activities (n = 42).
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study, the incidence was reported as 457 per 100,000 players per week
(0.7 per 1000 player days),2 whilst in other studies, only the percentage
of positive cases is reported. This is a periodprevalence, but notably thepe-
riod of observation varies. When percentage of positives is compared, we
report a period prevalence of 22.7 % (over 6 months), compared to
11.7 % in professional Brazilian football players (6 months) and a range
of 3.4–9.5 % in youth ice hockey player (1month).16 In several other stud-
ies, the infection rates within a sporting population, over a defined study
period, have also been compared to rates in the general population, all
concluding a similar message.17,18Whilst the different studies all used dif-
ferent methodologies to depict this pattern between sports teams and
population, the sporting population usually had a similar pattern in
infection rate. Our study showed this similar pattern, but with the players'
having a higher rate than the population, which is often attributed to the
increased testing measures implemented. Our study also showed the pat-
ternmirrored the population, but notably therewere two peaks that were
not observed in the general population: 1) a peak when contact training
was incorporated (on-field transmission responsible), and 2) a mid-
competition peak, which was during the upswing of the “second wave”
(weeks 18–25) within South Africa (off-field transmissionmostly respon-
sible). It is hypothesized that the off-field transmission is easier to detect
and then mitigate (peak faster and then drop) in a sporting population
due to the increased testing and ability to implementmitigation strategies
in this controlled environment, compared to the general population. The
predominant SARS-CoV-2 variant during our study was the Beta variant,
and this must be taken into consideration when comparing studies and
the incidence/transmission rates in various geographical locations and
time-points.

The risk of SARS-CoV-2 transmission in sports continues to be debated
and is of concern to both sporting federations and public health experts as
training and competition returns to normality during a pandemic. This
study illustrated how rugby-related activities, and specifically contact
training, were often responsible for transmission (52 %). Training ap-
peared to be themost high-risk activity, with almost all of the on-field in-
fected players being forwards (8 of 9 players). We suggest that this could
be attributed to the scrum situation,where there are prolonged periods of
close physical contact of up to 16 players,19 requiring high energy expen-
diture, and therefore increased ventilation rates. Teams identified the
scrum situation as a “high risk” activity, andmany adjusted weekly train-
ing schedules to only start contact training once the COVID-19 status of
the team was known, to further avoid team spread (a risk mitigation
strategy). We note that in a previous rugby league study on a SARS-
CoV-2 outbreak, no significant rugby-related transmission was reported.
However, the key difference in this study was the removal of scrums as
a specific riskmitigation strategy.9 In non-collision sports, such as football,
there are two studies where no infections were confirmed to be due to
sport specific events.2,4 We suggest that the risk of transmission in foot-
ball would be lower because there are limited number and short-
duration physical contact periods between teams during training and
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competition. The collision/physical nature of rugby immediately puts it
at a higher risk for transmission. A more comparable sport to rugby
would be ice hockey, where one study showed that an asymptomatic
playerwas responsible for amass outbreak, resulting in 49 players testing
positive (within team and match transmission).3 Our finding that a high
percentage of infections occurred during rugby-related activities, particu-
larly in forwards during training (less so during matches) should be
further investigated and specific risk mitigation strategies designed for
reduce the risk on forward players.

A further unique aspect about our data was that SARS-CoV-2 infec-
tions resulted in the cancellation of 11 % of matches. No other study
has described this effect. Whilst it is known from media reports that
matches have been cancelled in other rugby competitions due to
outbreaks, the extent of the problem in both rugby and other sports is
otherwise unknown. Itmust be noted that in rugby one infection can re-
sult in a cancelled match because of the specialized nature of front row
positions. If a COVID-19positive playerwas in contactwith a teammate/
s who play the same position (particularly front-row forwards), this re-
sults in the players needing to isolate, and therefore the team cannot
field a front-row player (a requirement byWorld Rugby), and therefore
thematch is cancelled.Whilst the reasons for these cancelations include
regulations, the cancelations would not have happened if not initiated
by SARS-CoV-2 infections.

In our cohort, only 7 playerswere asymptomatic, and 35were symp-
tomatic (83 %), and 23had systemic symptoms. In a study in Qatari foot-
ballers, only 42 % were symptomatic, and even fewer of those had
systemic symptoms.2 Another study reported only 65 of 165 (38 %)
SARS-CoV-2 infections as symptomatic athletes, however, they deemed
a symptomatic case as a player who had ≥2 symptoms.4 Whilst symp-
toms are very poorly discussed in studies, it does appear that we had
fewer asymptomatic players in our study, and they hadmore symptoms
(including systemic symptoms). The reasons for these differences in %
asymptomatic players is not clear. Some studies have reported severity
(using varying definitions of mild, moderate and severe) and one study
reported a staff member to have died,17 however none of the studies re-
port any athletes having severe disease. There is a need to standardize
reporting of symptoms and severity scale for athletes.

Return-to-training is an important consideration for athletes recov-
ering from SARS-CoV-2 infection and general acute respiratory infec-
tions. The median days to return-to-training was 14 days, which is
much shorter than previously published data where athletes took be-
tween 18 and 30 days to return.11,20 The SA Rugby protocol followed
best practice and evidence available for return-to-training. This in-
cluded a 10-day mandatory isolation, after which players began gradu-
ated return-to-play protocols if all medical tests and review were clear.
Our data indicate that most of these players returned to training after 6
days of completing the mandatory 10-day self-isolation period. There-
fore, when players are managed in a professional environment com-
pared to recreational athletes, the return-to-training time can be

Image of Fig. 2
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safely accelerated. However, there are still limited data available on the
time to return-to-play / training from SARS-CoV-2 infection in athletes
and studies should look to report this measure as to assist sport and ex-
ercise medicine physicians to anticipate the timeline for players.

The main limitation of this study is that one full team did not agree to
participate in the study, and therefore these results only represent the
teams participating. However, in the remaining 6 teams, >90 % of players
did consent to be participants. It is unknown how different the results
would be if all 7 teams andplayers had consented to be in the study. A fur-
ther limitation of the study is thatwhilst thepattern of infections between
the rugby cohort and the populationwere similar, the rugby playerswere
all tested on a weekly basis, whereas the population data are only based
on individuals who presented to facilities for testing (mostly symptom-
atic, or close contacts of positive SARS-CoV-2 patients). The strengths of
these data are that all infections were by physician-verified PCR tests,
and the transmission data were gathered from the physicians working
and travelling with the respective teams and players.

5. Conclusion

The incidence of SARS-CoV-2 infections in professional rugby union
players was higher than previously reported in other sports and followed
a similar pattern to the population. In our study, rugby-related activities
were responsible for 52 % of infections, with training contributing the
most. Rugby-related infections occurred mostly in forwards and 11 % of
matches were cancelled due to SARS-CoV-2 infections. 83 % of the in-
fected players were symptomatic, with 52 % of all positives having
systemic symptoms. In conclusion, the contact nature of rugby union rep-
resents a higher risk for transmission of the SARS-CoV-2 virus, therefore
risk mitigation strategies in contact sports need to be reviewed, adjusted
and strictly implemented to decrease the risk in contact sports.

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.jsams.2022.06.004.

Funding information

The studywas partially funded by a research grant from the Interna-
tional Olympic Committee (IOC) Research Centre (South Africa) at the
University of Pretoria.

The South African Medical Research Council (SAMRC) provided par-
tial funding for the statistical analysis.

Research reported in this publication was supported by the South
African Medical Research Council under a Self-Initiated Research
Grant. The views and opinions expressed are those of the author(s)
and do not necessarily represent the official views of the SA MRC.

Declaration of Interest Statement

The authors declare the following financial interests/personal rela-
tionships which may be considered as potential competing interests:
Martin Schwellnus reports financial support was provided by IOC
research centres. Martin Schwellnus reports statistical analysis and writ-
ing assistance were provided by South African Medical Research Council.

Credit authorship contribution statement

NS: study concept, study planning, data cleaning, data analysis in-
cluding statistical analysis, data interpretation, manuscript (first draft),
manuscript editing.

MS: responsible for the overall content as guarantor, study concept,
study planning, data cleaning, data interpretation, manuscript editing,
facilitating funding

CR: study planning, data cleaning, data interpretation, manuscript
editing.
643
SS: data cleaning, data analysis including statistical analysis, data
interpretation, manuscript (first draft), manuscript editing.

ES: study planning, data analysis including statistical analysis, data
interpretation, manuscript (first draft), manuscript editing.

Data sharing statement

No additional data are available.

Acknowledgements

Wewould like to extend our thanks to all themedical staff (particu-
larly the physicians and physiotherapists) and players for their efforts in
providing the data. Furthermore, thank you to the South African Rugby
Union for their support regarding research during their tournaments.

References

1. Cucinotta D, Vanelli M. WHO declares COVID-19 a pandemic. Acta Biomed 2020;91
(1):157-160. doi:10.23750/abm.v91i1.9397.

2. Schumacher YO, Tabben M, Hassoun K et al. Resuming professional football (soccer)
during the COVID-19 pandemic in a country with high infection rates: a prospective
cohort study. Br J Sports Med 2021. doi:10.1136/bjsports-2020-103724. bjsports-
2020-103724.

3. Kuitunen I, Uimonen MM, Ponkilainen VT. Team-to-team transmission of COVID-19
in ice hockey games – a case series of players in Finnish ice hockey leagues. Infect Dis
2021;53(3):201-205. doi:10.1080/23744235.2020.1866772. 2021/03/04.

4. Schreiber S, Faude O, Gärtner B et al. Risk of SARS-CoV-2 transmission from on-field
player contacts in amateur, youth and professional football (soccer). Br J Sports Med
2021. doi:10.1136/bjsports-2021-104441. bjsports-2021-104441.

5. Fuller CW, Brooks JHM, Cancea RJ et al. Contact events in rugby union and their pro-
pensity to cause injury. Br J Sports Med 2007;41(12):862-867. doi:10.1136/bjsm.
2007.037499.

6. Williams S, Trewartha G, Kemp S et al. A meta-analysis of injuries in senior men’s
professional Rugby union. Sports Med 2013;43(10):1043-1055.

7. WHO. Coronavirus disease (COVID-19) advice for the public, 2021.
8. Tang S, Mao Y, Jones RM et al. Aerosol transmission of SARS-CoV-2? Evidence, pre-

vention and control. Environ Int 2020;144:106039. doi:10.1016/j.envint.2020.
106039.

9. Jones B, Phillips G, Kemp S et al. SARS-CoV-2 transmission during rugby league
matches: do players become infected after participating with SARS-CoV-2 positive
players? Br J Sports Med 2021. doi:10.1136/bjsports-2020-103714. bjsports-2020-
103714.

10. NICD. National COVID-19 daily report. https://www.nicd.ac.za/diseases-a-z-index/
covid-19/surveillance-reports/national-covid-19-daily-report/.

11. Schwellnus M, Sewry N, Snyders C et al. Symptom cluster is associated with pro-
longed return-to-play in symptomatic athletes with acute respiratory illness (includ-
ing COVID-19): a cross-sectional study—AWARE study I. Br J Sports Med 2021. doi:10.
1136/bjsports-2020-103782. bjsports-2020-103782.

12. Harris PA, Taylor R, Minor BL et al. The REDCap consortium: building an international
community of software platform partners. J Biomed Inform 2019;95:103208. doi:10.
1016/j.jbi.2019.103208. 2019/07/01/.

13. Harris PA, Taylor R, Thielke R et al. Research electronic data capture (REDCap)—a
metadata-driven methodology and workflow process for providing translational re-
search informatics support. J Biomed Informat 2009;42(2):377-381. doi:10.1016/j.jbi.
2008.08.010. 2009/04/01/.

14. Jones B, Phillips G, Beggs C et al. Team Sport Risk Exposure Framework-2 (TS-REF-2)
to identify sports activities and contacts at increased SARS-CoV-2 transmission risk
during the COVID-19 pandemic. Br J Sports Med 2021. doi:10.1136/bjsports-2021-
104225. bjsports-2021-104225.

15. Sasser P, McGuine T, Haraldsdottir K et al. Reported COVID-19 incidence inWisconsin
High School Athletes in Fall 2020. J Athl Train 2021. doi:10.4085/1062-6050-0185.21.

16. Krug A, Appleby R, Pizzini R et al. Youth ice hockey COVID-19 protocols and preven-
tion of sport-related transmission. Br J Sports Med 2021. doi:10.1136/bjsports-2021-
104363. bjsports-2021-104363.

17. Gualano B, Brito GM, Pinto AJ et al. High SARS-CoV-2 infection rate after resuming
professional football in São Paulo, Brazil. Br J Sports Med 2021. doi:10.1136/
bjsports-2021-104431. bjsports-2021-104431.

18. Schwabe K, Schwellnus M, Derman W et al. Medical complications and deaths in 2
and 56 km road race runners: a 4-year prospective study in 65 865 runners -
SAFER study I. Br J Sports Med 2014;48(11):912-918. doi:10.1136/bjsports-2014-
093470.

19. Trewartha G, Preatoni E, England ME et al. Injury and biomechanical perspectives on
the rugby scrum: a review of the literature. Br J Sports Med 2015;49(7):425-433. doi:
10.1136/bjsports-2013-092972.

20. Hull JH, Wootten M, Moghal M et al. Clinical patterns, recovery time and prolonged
impact of COVID-19 illness in international athletes: the UK experience. Br J Sports
Med 2022;56(1):4-11.

https://doi.org/10.1016/j.jsams.2022.06.004
https://doi.org/10.1016/j.jsams.2022.06.004
https://doi.org/10.23750/abm.v91i1.9397
https://doi.org/10.1136/bjsports-2020-103724
mailto:mschwell@iafrica.com
https://doi.org/10.1136/bjsports-2021-104441
https://doi.org/10.1136/bjsm.2007.037499
https://doi.org/10.1136/bjsm.2007.037499
http://refhub.elsevier.com/S1440-2440(22)00175-X/rf0030
http://refhub.elsevier.com/S1440-2440(22)00175-X/rf0030
http://refhub.elsevier.com/S1440-2440(22)00175-X/rf0035
https://doi.org/10.1016/j.envint.2020.106039
https://doi.org/10.1016/j.envint.2020.106039
https://doi.org/10.1136/bjsports-2020-103714
https://www.nicd.ac.za/diseases-a-z-index/covid-19/surveillance-reports/national-covid-19-daily-report/
https://www.nicd.ac.za/diseases-a-z-index/covid-19/surveillance-reports/national-covid-19-daily-report/
https://doi.org/10.1136/bjsports-2020-103782
https://doi.org/10.1136/bjsports-2020-103782
https://doi.org/10.1016/j.jbi.2019.103208
https://doi.org/10.1016/j.jbi.2019.103208
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1136/bjsports-2021-104225
https://doi.org/10.1136/bjsports-2021-104225
https://doi.org/10.4085/1062-6050-0185.21
https://doi.org/10.1136/bjsports-2021-104363
https://doi.org/10.1136/bjsports-2021-104363
https://doi.org/10.1136/bjsports-2021-104431
https://doi.org/10.1136/bjsports-2021-104431
https://doi.org/10.1136/bjsports-2014-093470
https://doi.org/10.1136/bjsports-2014-093470
https://doi.org/10.1136/bjsports-2013-092972
https://doi.org/10.1136/bjsports-2013-092972
http://refhub.elsevier.com/S1440-2440(22)00175-X/rf0100
http://refhub.elsevier.com/S1440-2440(22)00175-X/rf0100
http://refhub.elsevier.com/S1440-2440(22)00175-X/rf0100

	The incidence and transmission of SARS-�CoV-�2 infection in South African professional rugby players -� AWARE II
	Practical implications
	1. Introduction
	2. Methods
	3. Results
	4. Discussion
	5. Conclusion
	Funding information
	Declaration of Interest Statement
	Credit authorship contribution statement
	Data sharing statement
	Acknowledgements
	References




