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A BST RA C T

In December 2019 a respiratory illness known as Coronavirus 2 (SARS-CoV-2, COVID-19) broke out in a region in
China and rapidly spread to become a pandemic affecting
all sporting events worldwide. The Summer Olympics
scheduled to be held in Tokyo were postponed until 2021,
and all professional leagues in the United States postponed or canceled events. As the United States has begun
to open up, there remains uncertainty of when sporting
events can safely be held. Many professional leagues and
the National Collegiate Athletic Association have established guidelines and recommendations for their athletes
to compete safely. In this article, we review the protocols that have been established to allow athletes to return to play, and we review briefly the effects COVID-19
infection may have on athletes.
INTRO D U C T I O N
In December 2019 a severe acute respiratory syndrome later
known as Coronavirus 2 (SARS-CoV-2 or COVID-19) broke
out in a region of Wuhan, Hubei Province, China.1 The virus
rapidly spread worldwide, and by March 2020 the World
Health Organization (WHO) designated it a pandemic.2,3 The
global crisis affected every aspect of life, including sports.
In an historic manner, major local and international sporting events were affected, including the Olympic Games in
Tokyo, which were postponed until summer 2021.4 In the
United States, all professional, collegiate, and organized
sporting events were postponed or canceled.17,18 The effect
on athletes has been devastating as all formal training and
practices have been banned. As we begin to emerge from
the effects of COVID-19, we enter a new uncertainty in
the world of sports. As athletes gradually return to training
and practices and eventually to games again, it will become
important for trainers, team physicians and all providers to
take the proper precautions and recommendations to ensure
athletes may continue to participate and compete at high
levels amidst the concern of virus spread. The purpose of
this article is to review the current recommendations and
models being developed to allow for a healthy and safe
return to sport for all those involved and to briefly review
COVID-19 infection in athletes.
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INITIA L C OV ID -1 9 RESP ONSE
The risk of COVID-19 spread, or infectivity, appears to be
very high.5 Much like influenza, the coronavirus spreads
from person-to-person in close contact by respiratory droplets.5,6 Because of the high infectivity, significant measures
were taken by countries, including suspending all immigration and travel and ordering mandatory quarantining and
self-isolation.7,8 As countries begin to reopen and as athletes
return to training and practices, it is important to mitigate
and limit the risk of spread of the virus. Each sport has its
own unique risks to the spread of the virus, and this fact
should be taken into account. Some sports, such as golfing
and time trial cycling, can realistically socially distance
throughout competition. Other sports, however, such as
football and soccer, cannot practically socially distance.9 A
distinction should be made for those sports that are low risk
and high risk for spreading the virus. Travel also increases
the risk of viral spread.6-9 Athletes that travel across the
country have the potential to increase the spread, sometimes unknowingly, unless proper precautions are maintained. In regards to spectators or non-athletic participants,
they are at risk of contracting or spreading the virus as well.
One of the first documents to address the issue of risk and
mitigating the risk of viral spread for mass gatherings was
published by the WHO in March 2020.10 In an effort to categorize the risk of mass gatherings for sporting events, the
WHO added an addendum that included a tool that may be
completed by organizers of events to assess accurately the
overall risk of spread.15 Those events with high to very high
risk need to make significant efforts to mitigate the risk or
consider postponing or canceling the event.9,15 In the United
States, professional sports and collegiate athletic organizations have developed their own safety and health protocols
to limit the risk of viral spread.

C OLLEGIATE ATHLETIC S
The National Collegiate Athletic Association (NCAA)
recently released the third publication on “the Resocialization of Collegiate Sport” established by the NCAA COVID19 Advisory Panel led by NCAA Chief Medical Officer Brian
Hainline. The goal of the report is to provide new guidance
to prevent community spread of COVID-19 in the athletics
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setting.11 The first publication provided guidance for phasing in sports and the second publication emphasized personal and institutional considerations to prevent spread
of COVID-19.11,13,14 The newest report emphasizes the
point that the first two publications were written with the
assumption that nationally we would see a decline in the
rate of COVID-19 infection. Upon examining the data provided by the CDC, however, the 7-day moving average has
continued to increase.12 Despite the current trends we may
be observing with COVID-19 cases, the third publication
provides guidance and recommendations to help mitigate
the risk of spread, including daily self-health checks, universal masking on all sidelines, and testing to be implemented
for all athletic activities including pre-season, regular season
and post-season.11 The athletic season will certainly look
different with the implementation of these recommendations, but it will help to reduce the risk of further spread of
the virus among athletes.
Finally, the latest publication provided by the NCAA
updates the risk assessment and risk categorization for each
sport. Low contact risk sports include bowling, equestrian,
golf, swimming, tennis and track and field. Medium contract risk sports include baseball, softball, cross country,
and gymnastics, while high contact risk sports include
basketball, football, ice hockey, lacrosse and volleyball11.
Within this framework, the publication offers recommendations for testing strategies based on the risk. For instance,
they recommend that for a high contact risk sport all student-athletes and “inner-bubble” personnel (coaches, medical staff, officials, other essential personnel) should be tested
upon arrival to campus, every two weeks for surveillance
during off-season and weekly PCR testing during in-season
(pre-season, regular season, post-season).11 In contrast, for
low contact risk or medium contact risk sports, testing is
recommended for student-athletes and inner-bubble personnel upon arrival to campus but no more than every two
weeks for the off-season and in-season.11 Table 1 depicts the
testing strategies recommended by the NCAA. Furthermor,
the guidelines recommend that for high contact risk sports,

testing should be performed and results available within 72
hours of competition. If PCR testing cannot be performed
within 72 hours the competition should be postponed or
canceled.
Even with these guidelines and recommendations from
the NCAA, individual conferences have developed their own
ways to mitigate the risk of virus spread among their scholar
athletes by planning to play a conference-only schedule19
while other conferences have canceled all fall sports20,21 and
other conferences have delayed fall sports until the spring
for possible competition at that time.28 Ultimately, the
decision about return to play will fall upon the individual
institutions with guidance from their conferences, but with
these recommendations and protocols, the NCAA has provided schools an opportunity to return to sports with ways
to limit virus spread and mitigate risk. The team physician
will play a vital role to ensure athletes can compete in a safe
environment.

P ROF ESSIONA L SP ORTS
Professional sports will offer a unique look into the protocols
and procedures used to help athletes return to play. In the
United States, all professional leagues have provided guidelines for physicians, providers, and trainers to help limit the
risk of COVID-19 spread. Some leagues have taken unique
measures to protect their athletes that will be competing.
In June, the National Basketball Association (NBA) developed and released to teams a 113-page document detailing
the procedures and protocols that will take place in the
“bubble” in Orlando, Florida to complete the 2019-2020
season for 22 of the 30 teams. Very similar to the recommendations put forth by the NCAA and the WHO, it is
expected for players to social distance as much as possible;
however, the rules in Orlando are strict as people will be
wearing a device that sets off an audible alarm if they are
within 6 feet of other people for more than 5 seconds; players and personnel are also likely to be wearing monitors to
assess body temperature and blood oxygen levels.16 Testing

Table 1.
Scenario

High Contact Risk

Medium Contact Risk

Low Contact Risk

Arrival on Campus

All athletes and “inner bubble”
personnel tested

All athletes and “inner bubble”
personnel tested

All athletes and “inner bubble”
personnel tested

Summer Athletic Activities
(Voluntary)

Surveillance PCR testing

Surveillance PCR testing

Surveillance testing in accordance
to university plan for all students

Summer Athletic Activities
(Required)

Surveillance PCR testing

Surveillance PCR testing

Surveillance testing in accordance
to university plan for all students

In-Season (Pre-season, Regular
season, Post-season)

Weekly PCR testing

Surveillance PCR testing

Symptomatic testing

Out-of-Season Athletic Activities

Surveillance PCR testing

Surveillance PCR testing

Surveillance testing in accordance
to university plan for all students

• Surveillance PCR testing = testing 25-50% athletes and inner bubble every two weeks if physical distancing, masking, and other protective features are not maintained
• Symptomatic and high contact risk individuals should have additional testing regardless of scenario or contact risk sport
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will be implemented every other day through October 13th,
and athletes who test positive must quarantine and likely
leave the bubble.33 Creating an isolated bubble will certainly
lower the risk of COVID-19 spread, and as of now, the NBA
appears to have the resources to provide players with all
testing and monitors that they require. The approach taken
by the NBA appears to be the most stringent requiring all
games to be played in Orlando and all players to remain in
the bubble for the duration of the season.
In similar fashion, the National Hockey League (NHL)
has established guidelines to return to play with two “hub”
cities to host 24 of the 31 teams: 12 from the Eastern Conference in Toronto and 12 from the Western conference in
Edmonton.39 League commissioner Gary Bettman and the
Return to Play Committee established phases to its reopening: Phase 2 began on June 8 and allowed limited workouts at
team facilities, Phase 3 began on July 13 and included training camp in the two hub cities, and Phase 4 began on August
1 for the Stanley Cup Qualifiers.38 Players and personnel
will undergo daily testing with results provided within 24
hours while in the hub cities; the NHL has also designated
Secure Zones which include rinks, hotels, bars, restaurants,
and entertainment options.40 The models established by the
NBA and NHL are unique and historic. Their guidelines and
protocol may influence further practices from other leagues.
At this time however, the other major professional leagues
will allow their teams to travel, but they also have provided
their own protocols and procedures to be followed to protect
their athletes.
For Major League Baseball (MLB), COVID-19 interrupted
spring training when commissioner Rob Manfred postponed
the season on March 12 following increased concern and
spread of the virus across the United States.34 As he and
medical personnel including Dr. Gary Green, the MLB Medical Director, began plans to return to the season, they considered establishing a bubble situation in a few cities much
like the NBA and NHL, but MLB Senior Vice President and
Deputy General Counsel Patrick Houlihan said that plan
lacked practicality as housing for over 1,800 players and just
as many staff would be difficult to obtain and players did not
like the idea of the bubble for the entire 60-game season.35
The NBA and NHL are both finishing a season that was well
under way before the pandemic hit. With only a few months
left to play, a bubble situation is feasible for these leagues
while others have to handle the issue of travel and playing in
multiple cities. At the time of this writing, following opening weekend, the Miami Marlins organization was found
to have as many as 17 members, including 15 players, test
positive for the virus.37 That weekend the Marlins played
in Philadelphia against the Phillies. The MLB has decided
to revise the schedule and isolate the Marlins and Phillies
for a period of time; other teams are continuing play.36 The
MLB is hit with its first major blow, and how they decide to
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move forward might influence how other leagues handle an
increase in COVID-19 spread among their athletes.
In the National Football League (NFL), players have begun
reporting to training camps, and in preparation for their
arrival, the NFLPA (Player’s Association) and league have
agreed to protocols to manage and mitigate the risk of viral
spread. Established by Dr. Allen Sills, the Chief Medical Officer of the NFL, and other providers, these recommendations
and regulations include testing of all players before arriving
to camp and testing every day for two weeks or testing until
positive cases are below 5% league-wide.22 Along with testing, the league recommends to continue social distancing,
wearing masks, and maintaining healthy hygiene habits.
With the update, Dr. Sills included a look at the adjustments
made to the training facilities by teams to handle the new
reality with COVID-19.23,24
In the recent Virtual AOSSM 2020 Annual Meeting, President James Bradley, MD, spoke with both Dr. Sills and
NFL Commissioner Roger Goodell. During the discussion,
Dr. Sills made the point that the NFL’s protocols to mitigate risk of viral spread could help provide a template for
other aspects of society to open including schools and businesses.44 The data that they obtain will offer a glimpse into
which procedures and protocols are most successful to limit
community spread of the virus. All eyes will be on the NFL
and other professional leagues as they begin to return to play
to evaluate their successes or failures.
All professional leagues that have returned to play have
done so without fans in the stands. It is unclear when we
might see the return of fans at sporting events, but for
now, this measure will help to reduce community spread.
Dr. Anthony Fauci, the Director of the National Institute
of Allergy and Infectious Diseases and lead member for the
White House Coronavirus Task Force, spoke on this idea
during an interview with the Wall Street Journal. As other
countries are moving towards having fans return to sporting
events, Dr. Fauci recommended for events in the US, “they
should mandate…to have a mask on” for fans who want to
enter the stadium, and they “should have a considerable
degree of distancing.”45 Obviously, competing without fans
creates its own bubble among the players and essential personnel. This measure allows sports to continue without a
direct threat to the community. However, in regards to collegiate sports, it does not appear that everyone has agreed
with this practice, as some universities are considering 25%
attendance at their college football games.46,47 The other concern, regardless of fans in the stands, would be the tailgates
and fraternity parties that will occur surrounding football
games and other events.48 All of these events are major risk
factors for community spread in the fall. At this point, many
questions still remain as to the best way to assimilate fans
back into the sporting experience, both in and out of the
stadium.
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Y OU T H A N D HI G H S C H O O L S P O RT S
Specific recommendations and protocols for return to sport
in youth leagues and high schools are lacking in the literature. This fact is likely due to the intrinsic nature of these
sports to be regulated locally by the state, cities, and communities. In May 2020, the National Athletic Trainer’s
Association (NATA) released recommendations for communities that will begin returning to play with emphasis on
establishing a COVID-19 response team, preparing athletes
with detraining concerns to return to sport, and providing
risk mitigation strategies.42 These recommendations are
very broad, however, and lack any comment on frequency
of testing for athletes. Due to limited availability, testing
among secondary school athletes will not occur at the frequency as it does at higher levels of competition. This is
concerning as asymptomatic participants competing will
increase the risk for community spread. Also in May 2020,
the National Federation of State High School Associations
(NFHS) under the Sports Medicine Advisory Committee
(SMAC) provided recommendations to state associations for
opening school activities and sports. They recognize that
testing availability for high school sports will be limited but
strongly encourage for each phase of opening that all students and coaches undergo screening including a temperature check before being allowed to participate.43 They also
include a categorization of risk for each sport, much like the
NCAA’s report on the Resocialization of Collegiate Sport.
The SMAC acknowledges that local and state associations
will be responsible for establishing the protocol and procedures to return to play.
In the United States, different regions have been more
affected than others by COVID-19. Each community should
consider the risk of spread based on their prevalence of the
virus before returning to play. For event coordinators and
athletic associations responsible for deciding guidelines in
their communities, they should use objective criteria such
as the WHO risk assessment tool for mass sports gatherings
to help mitigate the risk of community spread. As stated,
the NATA and SMAC have also provided guidelines which
should be followed. It is understood that sports are a very
important aspect of life, and we are at a time to begin returning to play, but the proper precautions must be taken to
limit virus spread.

T HE N EW T RA I N I NG R O O M W I T H C O V I D-1 9
COVID-19 may change the interactions between athlete
and provider, but the role of the training room to provide
complete care to the athlete should not be altered. As we
have seen in the NFL, strong measures have been put into
effect to protect those entering training facilities.23,24 The
senior authors of this review are team physicians for NCAA
collegiate teams in the Northeast region, and below we
have included the protocols issued by our institutions and
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conferences for interactions in the training room. Both the
Ivy League and Atlantic-10 Conference have delayed fall
sports for possible spring competition.
Education is the first step to help protect athletes and providers. All athletes should be aware of the signs and symptoms of COVID-19 infection. Many programs will begin
their season with a brief review of COVID-19 and how it is
spread. The sports physicians will likely be called upon to
help educate the athletes.
Before any athlete or essential personnel enters the training room or training facility, a screening assessment should
be performed. This evaluation should include a brief questionnaire and a temperature check. Any patient who screens
positively for symptoms or who has a fever should be quarantined and tested for COVID-19. Isolating COVID-19-positive patients is the initial step to limit spread of the virus.
If possible, programs should perform contact tracing as well
for those that have interacted with COVID-19-positive
athletes or personnel.
Inside the training room, everyone should wear masks.
Appropriate personal protective equipment (PPE) should be
provided. Seeing athletes at staggered times will help limit
numbers and allow for appropriate social distancing. Lockers, supplies, and training beds need to be sanitized after
each use. Disinfectants and sanitizers should be available.
Programs need to take the initiative to develop these protocols with the recommendations provided by the NCAA and
their respective conferences.

C OV ID -1 9 IN THE ATHLETE
Finally, a review of COVID-19 and its effects on the athlete should be discussed. Although the majority of severe
cases of COVID-19 appears to affect those adults greater
than 60 years old with co-morbidities,25-27 the sports physician should be cognizant to recognize those athletes or
personnel that exhibit signs or symptoms concerning for
complications related to the virus. Toresdahl et al. give a
brief review on how to manage the athlete with COVID-19,
including when in-home isolation can be discontinued and
an emphasis on mental health support.41 As athletes return
to play, it is likely that an increase of cases will be seen by
the sports physician and (s)he should be able to triage and
manage non-severe cases.
Early research on COVID-19 revealed that angiotensin-converting enzyme 2 (ACE2) is a receptor for possible
viral entry of the virus.29 This association is significant, as
ACE2 is found throughout the gastrointestinal system, the
heart, the kidney, and type II alveolar cells in the lungs.30 In
regards to the athlete, physicians must be comprehensive in
their evaluation for those that are infected and are looking to
return to play following resolution of their infection. Specifically, athletes should have a thorough cardiovascular exam
as patients with COVID-19 infection have shown increased
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troponin levels above the 99th percentile, suggestive of significant myocardial damage.31 The effects of having athletes
return to play without proper cardiac clearance would be
devastating and Baggish, et al. provided initial guidance for
the cardiac evaluation of previously infected athletes.32
Though many athletes may test positive during the course
of competition and even prove to be asymptomatic, it will
take a multidisciplinary approach to ensure these athletes
are safe enough to continue to compete at high levels. In
a panel discussion led by Dr. Rick Wright at the Virtual
AOSSM 2020 Annual Meeting, all participants agreed that
athletes must come first.44 COVID-19 has had an immeasurable effect on sports, including economic devastation,
but we must remember that before returning to play we
must provide a safe and healthy environment for all those
competing.

SU M M A RY
COVID-19 has drastically changed the world of sports. In historic fashion, international events, including the 2020 Summer Olympic Games and all professional leagues worldwide,
have been postponed or canceled. The risk of virus spread
was unacceptably high for sporting events to continue until
we knew more about the disease and how to limit risk of
community spread. As more information has become available worldwide, society is beginning to reopen. In regards to
sports, multiple guidelines and recommendations have been
established with input from medical professionals involved
in all professional leagues and medical directors at the CDC
and WHO to help mitigate the risk of spread. For professional leagues, many people will be observing the successes
or failures they may experience as their guidelines may offer
the framework to allow other parts of society to reopen. The
sports medicine doctor, athletic trainer, physical therapist
and all providers will have very significant roles to ensure
that all athletes are educated and healthy to compete when
they return to play.
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