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ABSTRACT das de proteccion en poblaciones de alto riesgo. En cambio, el

The incidence and risk factors for poor outcome in patients
with COVID are well known, as are the protective measures in
high-risk populations. In contrast, the epidemiological and clinical
behavior of this disease in the population of elite athletes who are
the paradigm of good health is poorly understood. Data on COVID
in athletes are scarce and have focused preferentially on the con-
sequences on sports performance of confinement measures and
on the pathophysiological risks of infected athletes.

Real Madrid is a large elite sports institution with facili-
ties in the City of Madrid where 600 athletes train daily. The
incidence of COVID during a study period of 671 days of obser-
vation in athletes, professional or amateur, working in the in-
stitution has been 0,74 per 1,000 days of exposure. The disease
has been asymptomatic or oligosymptomatic in all athletes
and did not require any hospital admissions.

The different teams did not have to suspend any of its
sportive commitments for COVID during the study period and
there was no evidence of outbreaks of internal transmission
between members of the different teams.

Keywords: COVID-19, SARS-CoV-2, prevention, sport medicine,
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Impacto y control de la pandemia de COVID en
atletas de un club deportivo de élite: Real Madrid

RESUMEN

La incidencia y los factores de riesgo de mal prondstico en
pacientes con COVID son bien conocidos, asi como las medi-
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comportamiento epidemioldgico y clinico de esta enfermedad
en la poblacion de deportistas de élite que son el paradigma
de la buena salud, es poco conocido. Los datos sobre COVID en
deportistas son escasos y se han centrado preferentemente en
las consecuencias sobre el rendimiento deportivo de las medi-
das de confinamiento y en las consecuencias fisiopatoldgicas
de los deportistas infectados.

El Real Madrid es una gran institucion deportiva de éli-
te con instalaciones en la ciudad de Madrid donde entrenan
diariamente 600 atletas. La incidencia de COVID durante un
periodo de estudio de 671 dias de observacion en deportistas
profesionales o amateurs que trabajan en la institucion ha sido
de 0,74 por cada 1.000 dias de exposicion. La enfermedad ha
sido asintomatica u oligosintomatica en todos los atletas y no
ha requerido ningun ingreso hospitalario.

Los equipos no tuvieron que suspender ninguno de sus
compromisos deportivos por COVID durante el periodo de es-
tudio y no hubo evidencia de brotes de transmision interna en-
tre miembros de los diferentes equipos.

Palabras clave: COVID-19, SARS-CoV-2, prevencion, medicina deportiva,
Real Madrid, deportistas de ¢élite

INTRODUCTION

The COVID pandemic is a unique experience in which an
enormous amount of scientific data has been collected on the
virological aspects of SARS-CoV-2, diagnostic difficulties, ther-
apeutic aspects and those related to prevention [1-6].

Data on the behavior and characteristics of the disease
in particular population segments have focused preferentially
on those most predisposed to have a poor disease course, par-
ticularly the elderly and immunocompromised disease groups
[7-13].

Relatively few publications, however, focus instead on the
impact of COVID-19 in groups of people who are the paradigm
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of good health and particularly in groups of elite athletes who
are often subjected to extraordinary disease prevention meas-
ures [14-21]. Those publications generally refer to the impact
of the disease specifically on the performance of specific ath-
letes and do not include the impact of COVID on a large sports
institution as a whole [22].

Real Madrid is a club of elite athletes in whose facilities
600 athletes of soccer and basketball disciplines train and at-
tend daily.

We report the anti-COVID control measures adopted in
the Real Madrid training Centre (Ciudad Real Madrid/Valdebe-
bas- CRM) and describe the burden of COVID-19 on the ath-
letes of the institution. An estimate of the economic cost of
the diagnostic tests used was also attempted.

MATERIAL AND METHODS

The Club. Real Madrid is an institution founded as a
sports club more than 100 years ago. Throughout its history it
has become the most important in the world, recognized and
awarded on multiple occasions by international sporting, busi-
ness, public and private organizations. At present, it has soccer
and basketball teams in different categories, starting from 7
years of age up to professionalism, and in men's and wom-
en's sections. It currently has 20 soccer teams and 7 basketball
teams. Among all the sections, 5 of the teams are professional.
On average, each professional soccer team has 25 athletes, 5
coaches and 5 health-care workers (HCW). In the case of bas-
ketball, a team has 14 players, 6 coaches and 5 HCW. Overall,
we have 600 athletes competing for the club.

The Valdebebas facility. The “Ciudad Real Madrid" (CRM)
located at the site of Valdebebas is a sports and administrative
complex where most of the club's daily activities take place.
It is located in the Valdebebas park, an expansion area of the
city of Madrid, very close to the airport. It has an extension of
1,067 hectares, where are housed:

- Twelve soccer fields with official competitive dimensions
with a cumulative capacity for 11,000 spectators and 3 fields
of particular dimensions for specific trainings.

- Four state-of-the-art basketball courts.

- Two physiotherapy rooms and other installations, in-
cluding radiology, cardiology and nutrition departments.

In a normal working week. During the study period, the
flow of athletes visiting CRM included the 600 athletes and
technical team personnel (at least 5 visits per week). Occasion-
al visitors and business visits were virtually eliminated during
the study period.

Measures taken for the prevention of COVID were as
follows. The measures implemented in Ciudad Real Madrid in
response to the outbreak of the COVID-19 pandemic had three
fronts of action:

i) Implementation of conviviality bubbles.

ii)  Preventive management criteria for the coexisting
populations in each bubble

iii) Management criteria for infected individuals and
their close contacts.

i)  Bubbles of conviviality

It was determined that closed coexistence groups would
be established, limiting as much as possible the exchange or
contact of activities among them. The criteria to constitute a
bubble were the segment of sports facility used, team to which
they belong and schedules of use of the facilities.

A segmentation was made by sport use zones and by
schedules, assigning each bubble to the corresponding one.
Entrance to the facilities was limited exclusively to athletes
and persons of strict necessity. Thus, for example, family mem-
bers and companions could not access the CRM. Any activity
that was not strictly necessary and did not interfere with the
activity of any coexistence bubble was suspended. For exam-
ple, the activities of the Real Madrid Foundation, sponsorship
events and social recruitment tournaments were cancelled.
These activities were only partially recovered when the polit-
ical and health authorities admitted it, and behaved as an in-
dependent bubble.

With respect to the personnel who were to participate in
the activities of the various bubbles, it was decided to identify
the persons indicated for this purpose and not the specific ser-
vice in order to limit contacts as much as possible.

With respect to the facilities that were shared by different
bubbles, a priority of use criterion was established that condi-
tioned the availability of the facility for the different bubbles.

ii) Preventive management criteria for coexisting
populations in each bubble

Some of the measures required in each bubble are sum-
marized below:

- Frequent tests. An average of 3 weekly, including PCR
and Panbio Antigen Test.

- Tracing of close contacts.

- Daily Pre-arrival: report of health status and possible
symptoms.

- Strict access control to CRM. No access without screen-
ing tests (PCR and/or antigen).

- Mandatory use of masks inside the facility except during
training.

- Use of changing rooms: First team: training in CRM will
change and shower in their rooms in the first team residence.
In the games the showers will be used but in shifts of 6 players
and in the locker room should be with mask as long as possible.

- For the rest of the categories, avoid showering in the
locker room as much as possible. Limit the capacity to 6 players
at a time, minimizing the time they stay in the facility. Physi-
otherapy areas: a person in charge is appointed to ensure that
whenever this area is accessed, everyone wears a mask and that
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the area has, as far as possible, the doors open so that it is as
well ventilated as possible.

- Gymnasiums: groups of a maximum of 6 people, as far
apart as possible and with the doors open. A person responsible
for proper use was designated.

- Hydrotherapy: use in shifts and respecting priority crite-
ria and designated capacity.

- Dining room: its use was minimized and players were
requested to eat at home as much as possible.

- Warehouse and laundry: everyone should wear masks,
maximum ventilation and try not to allow the different team's
equipment to coincide, with priority given to the first team.

iii) Criteria for the management of infected individ-
uals and their close contacts

- Isolation of infected individuals and testing of close
contacts.

- Tracing of close contacts.

- Daily monitoring of the evolution of infected patients
by telephone.

- Control test at least 5, 7 and 10 days post-diagnosis.

- Mandatory cardiological check-up for medical dis-
charge. Included troponin, echocardiogram, electrocardiogram
and stress test if the cardiologist considered it indicated.

RESULTS

In the time period March 1, 2020 through December 31,
2021 (671 days), 600 athletes attended a median of 5 days per
week to train with a median of 480 days of exposure per ath-
lete. This amounts to a total of 288,000 days of exposure to
the facility for the 600 athletes.

The age of the athletes ranged from 7 to 42 years. On-
ly 7 athletes had some underlying diseases consisting of dia-
betes mellitus (2 cases), IgA nephropathy (1 case), high blood
pressure (1 case), hypothyroidism (1 case), ulcerative colitis (2
cases).

The number of COVID-19 episodes documented with spe-
cific tests was 215 among athletes. This amounts to 0,74 epi-
sodes per 1,000 days of exposure. There were no clusters (3 or
more cases occurring simultaneously at any time), suggesting
little or no transmission in the CRM.

Of the episodes in athletes, none required hospital ad-
mission, no deaths occurred and no cases among the athletes
have met Long-Term COVID criteria.

Labor, sports and economic impact. The total number
of days of sick leave due to COVID-19 in the 600 athletes was
2005, which represented an average of 9.36 +/- 4,26 days per
infected athlete.

None of the different teams had to suspend participation
in programmed activities due to COVID in the team (3 or more
simultaneous cases).

The diagnostic resources employed in the etiological de-
tection of SARS-CoV-2 infection amounted, during the study
period, to 40,630 tests divided into 11,307 PCR tests and
29,323 antigen determinations. The economic burden of per-
forming those tests was 1,306.638€. This represents a mean
per individual athlete of 67.7 diagnostic tests and an economic
burden per athlete of 2,177€.

Taking the first soccer team as an example, the injury re-
tirements during the 18-19, 19-20, 20-21 and 21-22 seasons
were 41,43,44 and 38 episodes, respectively.

DISCUSSION

Our study describes a low incidence of COVID-19 in an in-
stitution for elite soccer and basketball athletes probably due
to the creation of coexistence bubbles and rigorous testing
in the different teams. There were no cases of severe COVID
among the athletes and none required hospital admission. No
sports commitments of any of the teams had to be suspend-
ed as there were no outbreaks of internal transmission in any
of the teams. No cases of prolonged COVID occurred among
these athletes and there was no evidence of a clear deteriora-
tion in sports performance attributable to COVID-19.

The policy of creating bubbles of coexistence and the im-
plementation of a very intense systematic of surveillance diag-
nostic tests resulted in very few days of absence from training,
the complete fulfillment of the teams™ sporting obligations
and a stable level of professional injuries compared with pre-
vious seasons.

It is well known that the incidence and severity of
COVID-19 increases with factors such as age and the presence
of underlying diseases and is particularly severe in patients with
immunodeficiencies, hematological diseases and solid tumors
[23-32]. In contrast, the incidence and severity of COVID in ath-
lete populations have been very scarcely described as they are
not considered a population at risk. Most reports in young ath-
letes emphasize decrease in sports performance after isolation
or illness or describe small outbreaks of COVID in this population
[14,20,33-45] which was not the case in our experience.

Speaking more specifically about soccer teams, the publi-
cations on COVID and soccer often focus on particular aspects
such as the impact of quarantine or COVID on team sports
performance [18,19,46-48] or the psychological impact of the
pandemic on players and their families [33,49]. There are re-
ports on the change in sporting outcomes caused by pandemic
conditions, such as a lower win ratio when playing in stadiums
without a crowd [17,50-54] and FIFA regulations during the
pandemic [55-57].

A few studies make reference to the increased or decreasd
incidence of muscle injury as a result of decreased activity in
confinement [58-60] changes in body composition and muscle
mass [15,61] and in the absence of impact on cardiac or pul-
monary physiology in players after suffering from COVID [16,
62]. Our data do not reflect any increase in injuries requiring
sick leave during the pandemic period.
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In a study in several German soccer clubs in which both
athletes (1,079 players) and staff (623) were regularly tested,
only 8 players (8/1079) and 4 staff (4/623) tested positive dur-
ing the first PCR rounds before the start of team training and
there were no further positive results during the rest of the
season. The authors conclude that professional soccer practic-
es and games can be conducted safely during the COVID-19
pandemic if strict hygienic measures are taken that include
reqular PCR testing [63]. We concur with this view.

In a study by Schumacher et al [64] in a cohort of 1,337
professional soccer players with a strict SARS-CoV2-transmis-
sion control program, 85 episodes (6.35%) of COVID occurred
that were more related to the players' social activity than to
training. None of the patients required hospitalization. We
share this opinion.

Outbreaks of COVID cases originating in sports facilities
have been very rare among athletes [65-67] although public
attendance at a game may have a higher risk among those in
attendance [68].

Our approach to the cost study of a very intensive diag-
nostic testing program, like ours, reveals that the cost of the
operation is relatively low and possibly allowed for such rapid
detection that no COVID outbreaks actually occurred in any of
the coexistence bubbles in our institution. We have not found
data on the economic costs of COVID in large sports institu-
tions available for comparison.

Our study has several limitations such as focusing only on
a single institution and with sports activities centered on soc-
cer and basketball.

Our study shows that in a large sports institution, a strict
program of control measures, with the creation of coexistence
bubbles and the performance of very frequent diagnostic tests
is effective. There were no internal outbreaks in the institution,
the cost of the diagnostic testing program is reasonable and
none of the scheduled sports activities had to be cancelled. In
the face of potential future waves of SARS-CoV-2 infections,
it is necessary to identify effective and ineffective prevention
programs, to limit the cancellation of sports activities in very
low-risk populations as the soccer and basketball players.
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