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Abstract

Background: Data are lacking regarding the risk of viral SARS-CoV-2 transmission during a large indoor sporting
event involving fans utilizing a controlled environment. We sought to describe case characteristics, mitigation proto-
cols used, variants detected, and secondary infections detected during the 2021 National Collegiate Athletic Associa-
tion (NCAA) Men’s Basketball Tournament involving collegiate athletes from across the U.S.

Methods: This retrospective cohort study used data collected from March 16 to April 3, 2021, as part of a closed
environment which required daily reverse transcription-polymerase chain reaction (RT-PCR) testing, social distancing,
universal masking, and limited contact between tiers of participants. Nearly 3000 players, staff, and vendors partici-
pated in indoor, unmasked activities that involved direct exposure between cases and noninfected individuals. The
main outcome of interest was transmission of SARS-CoV-2 virus, as measured by the number of new infections and
variant(s) detected among positive cases. Secondary infections were identified through contact tracing by public
health officials.

Results: Out of 2660 participants, 15 individuals (0.56%) screened positive for SARS-CoV-2. Four cases involved play-
ers or officials, and all cases were detected before any individual played in or officiated a game. Secondary transmis-
sions all occurred outside the controlled environment. Among those disqualified from the tournament (4 cases;
26.7%), all individuals tested positive for the lota variant (B.1.526). All other cases involved the Alpha variant (B.1.1.7).
Nearly all teams (N = 58; 85.3%) reported that some individuals had received at least one dose of a vaccine. Overall,
17.9% of participants either had at least one dose of the vaccine or possessed documented infection within 90 days
of the tournament.

Conclusion: In this retrospective cohort study of the 2021 NCAA Men's Basketball Tournament closed environment,
only a few cases were detected, and they were discovered in advance of potential exposure. These findings support
the U.S. Centers for Disease Control and Prevention (CDC) guidelines for large indoor sporting events during the
COVID-19 pandemic.

Keywords: COVID-19 pandemic, SARS-CoV-2 virus, Public Health Surveillance, Communicable disease control,
Infectious disease transmission, Basketball, Sports, Athletes
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Not only are attendees of these events exposed to others
with active infection, especially given that many individu-
als are asymptomatic [2], but individuals infected at large
events often cause secondary infections in the commu-
nity, dubbing mass gatherings as ‘super-spreader’ events.
Because of their potential impact on community spread,
public health guidelines and policies across the United
States restricted or prohibited mass gatherings for most
of 2020, resulting in cancellations of many large sport-
ing events [3]. Cancelled events for 2020 included the
National Collegiate Athletic Association (NCAA) Men’s
and Women’s college basketball tournaments, known as
March Madness, as well as most conference basketball
tournaments and the remaining winter and spring NCAA
tournaments [4].

When large sporting events and tournaments resumed,
event organizers followed various mitigation protocols
based on recommendations from the Centers for Disease
Control and Prevention (CDC) as well as local public
health departments. For example, the National Basketball
Association (NBA) implemented a controlled campus
environment in which all games were played in a single
sports complex without fans and where players were con-
fined to a limited set of facilities for the duration of the
multi-day event [5]. Major League Baseball did not use a
controlled environment. Although fans were not allowed
in the stadiums, teams still travelled to and played games
in multiple cities while following mitigation protocols
involving testing and quarantining [6]. Beyond mod-
els that estimate secondary infections [7], there exists
no evidence from large indoor sporting events in which
fans were allowed. Moreover, there is little evidence on
the impact of prior infections and vaccination on risk of
infection due to large indoor sporting events where fans
are present.

In this analysis, we examine the impact of SARS-
CoV-2 infection mitigation protocols implemented by the
NCAA for its 2021 Men’s Basketball Tournament held in
Indianapolis, Indiana in late March and early April 2021.
We outline the mitigation protocols in place to keep
involved athletes, coaches, and others safe, detail posi-
tive cases and clusters identified during the tournament,
examine the influence of genetic variants of SARS-CoV-2,
and explore the impact of prior infection and vaccination
on risk for secondary infection.

Methods

The NCAA hosted its 2021 March Madness tournament
using a layered set of mitigation strategies. Informed by
CDC guidelines, recommendations from its medical
advisory board, local public health agencies, and host
venues, the NCAA developed and implemented a com-
prehensive plan involving a controlled environment,
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regular screenings, social distancing, and masks for eve-
ryone involved in the tournament. The controlled envi-
ronment required that players, coaches, NCAA officials,
and support staff remain in regulated, designated areas
(including living areas, transportation, and basketball
venues) that adhered to mitigation protocols including
rigorous cleaning regimens. Teams could not leave the
environment once they arrived at the tournament, and
movement into and out of the environment was dictated
by the mitigation protocols, especially multiple negative
tests prior to entry.

Protocols were developed in late 2020 with final sign
off from the Marion County Public Health Department,
the jurisdiction responsible for the main site of the tour-
nament, on February 1, 2021, when final capacity (25%)
for fans was determined based on local epidemiology
of SARS-CoV-2. This retrospective cohort study was
approved by the Indiana University (IU) institutional
review board and followed Strengthening the Reporting
of Observational Studies in Epidemiology guidelines for
cohort studies.

Testing, social distancing, and masking

The NCAA categorized individuals into tiers based
on its COVID-19 Guidance on Multiple Teams in the
Same Location [8], derived from DiFiori et al. [9] Tier 1
involved individuals for whom physical distancing and
face coverings were not used, including athletes, coaches,
medical staff, trainers, and officials. Individuals in Tier 2
came into close contact with Tier 1 individuals but gen-
erally maintained physical distance and used face cover-
ings. This included bus drivers, NCAA administrative
staff, and event security. Tier 3 individuals provided event
services, but they did not come into close contact with
Tier 1 individuals. These individuals included house-
keeping, catering, and the media. Tier 4 represented fans
admitted to the venue but restricted from interacting
with Tier 1 individuals. For example, the parents of play-
ers were not allowed to have any in-person contact dur-
ing the tournament.

Table 1 details the mitigation strategies observed dur-
ing the tournament. Tier 1 individuals were required to
test negative for seven consecutive days prior to arrival in
Indianapolis. These individuals were isolated upon arrival
until they screened negative for SARS-CoV-2 virus twice.
Tier 2 individuals were tested upon arrival and placed
into quarantine until a single negative result. All indi-
viduals were expected to observe universal masking and
social distancing throughout the tournament.

All Tier 1 individuals were housed in Marion County,
Indiana, within the controlled environment. Tourna-
ment buses transported Tier 1 individuals to venues.
Tier 1 individuals were not allowed to enter any facilities
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Table 1 SARS-CoV-2 infection mitigation strategies implemented for the NCAA Men's Basketball Tournament held March 18 — April 2,

2021 in Indianapolis, Indiana, USA

Testing

Social Distancing and Masks

Tier 1
be RT-PCR

« During Tournament: Daily testing using RT-PCR nasal swab, including

day of arrival

Tier 2+ No pre-arrival requirement
- Tested upon arrival using RT-PCR nasal swab
- Tier 2 tested 2 x per week

- Pre-Arrival: 7 consecutive daily tests prior to arrival, one of which must

- Placed into quarantine upon arrival. Remain until two consecutive
negative tests

- Each team had its own floor of the hotel to limit interaction
between teams

- Observe universal masking and physical distancing unless eating,
practicing, or competing

- Travel, meetings and meals had seating charts to aid contact trac-
ing

- Players wore Kinexon© wristbands to monitor interactions with
other players during practices and games

- Placed into quarantine upon arrival until negative test is confirmed

- Observe universal masking and physical distancing
- Limited interaction with Tier 1 individuals

- Positive test resulted in individual leaving the controlled environment

Tier 3+ No pre-arrival requirement
- Tested upon arrival using RT-PCR nasal swab

- Tier 3 tested 2 x per week

- Observe universal masking and physical distancing
+ Ad hoc interactions with Tier 1 individuals

- Positive test resulted in individual leaving the controlled environment

Tier4 «No requirements

+ Observe universal masking and physical distancing
- Restricted from interactions with Tier 1 individuals

outside tournament venues, with buses returning to des-
ignated hotels in Indianapolis after competition. Each
team was housed on a separate floor of a designated
hotel, and workout and practice venues were staggered
and cleaned between uses, limiting interaction and expo-
sure when not in competition. Players were socially dis-
tanced when in transport. Within teams, individuals
could interact during meals, practices, workouts, games,
and on their hotel floor. When not practicing or compet-
ing, individuals observed universal masking.

Indiana University Health, the state’s largest health sys-
tem with a state-of-the-art clinical laboratory facility and
academic medical center in downtown Indianapolis, was
responsible for screening and testing individuals in Tiers
1 and 2 daily. All Tier 1 individuals received a daily self-
administered, observed anterior nasopharyngeal (NP)
swab. Specimens were pooled for analysis in small (N=5)
batches and run 6—8 h after collection. If any specimen
returned positive, then all samples in the pool would be
tested individually. If the confirmatory test was positive,
the individual was presumed positive and placed into
isolation. If the individual was asymptomatic, a second
test was performed to confirm active infection. Should
the second test come back negative, then a third test was
performed. The individual remained in isolation until
both second and third tests could be analyzed to confirm
negative status. Individuals confirmed to be positive were
excluded from the rest of the tournament and sent home
for the remainder of their quarantine period.

Laboratory diagnostics were performed using assays
with emergency use authorization to detect viral RNA via

RT-PCR by IU Health on either the Roche cobas® 8800
System or Roche cobas® Liat® PCR System. Anterior NP
swabs were placed in single tubes before being assayed.
Most tests were conducted on the Roche cobas® 8800
System. If a screening test was positive, a second test
was performed on the Roche cobas® Liat® PCR System.
The cobas® SARS-CoV-2 Test performed on the cobas®
8800 System is a single-well dual target assay, which
includes both specific detection of SARS-CoV-2 and
pan-sarbecovirus detection for the sarbecovirus subge-
nus family that includes SARS-CoV-2. The test detects
the genetic signature (RNA) of the SARS-CoV-2 virus in
nasal, nasopharyngeal, and oropharyngeal swab samples.

Individuals at least two weeks post-infection and
within 90 days of the first known date of infection were
excluded from the daily testing regimen. Any individual
with a documented positive SARS-CoV-2 infection after
December 5, 2020, was excused from pre-arrival testing
requirements.

Data

Our data include longitudinal laboratory tests collected
before and during the NCAA tournament for all par-
ticipating players, staff, and vendors (e.g., bus drivers).
History of prior infection and vaccination records were
documented using team attestations completed by uni-
versity health officials, including team doctors. These
records were linked to laboratory data using name and
date of birth. Out of 2,738 individuals tested on site,
2,660 (97.2%) were matched to attestation records. Indi-
viduals were grouped into their respective Tiers based on
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designations from the NCAA. Data further included the
results of genotyping performed by IU Health for each
positive PCR result.

Statistical analysis

Descriptive statistics (counts and proportions) were cal-
culated for (1) individuals partially vaccinated (1 dose
of an mRNA vaccine), (2) individuals fully vaccinated (2
doses of an mRNA vaccine or 1 dose of the Ad26.COV2.S
vaccine), and (3) individuals who reported an active
infection within 90 days (December 8, 2020 or later) of
the start of the Tournament. Analyses were conducted
using R version 4.0 (R Core Team).

Results

A total of 28,311 tests were conducted over 26 days
for individuals involved in the tournament. Out of the
matched cohort with 2,660 people, a total of 15 individu-
als (0.56%) screened positive. Figure 1 summarizes labo-
ratory testing volumes by day of the tournament along
with the date of positive cases, stratified by participant
tier. Tournament milestones, such as the start of the first
round, are marked on the figure. The volume of testing
declined over time as teams were eliminated from the
tournament, resulting in the eliminated teams leaving
Indianapolis.
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Tier 1 cases
Eight cases (53.3%) occurred among Tier 1 participants,
and all cases were detected before any individual played
in or officiated a game. Prior to the first round of play,
three players, one school administrator, and one official
tested positive. Two of the players were detected while in
quarantine upon arrival in Indianapolis, so they were sent
home and found to have no close contacts. The school
administrator returned home before their team played in
the first round, and their contact with players was lim-
ited. The official tested positive before officiating any
games. Furthermore, contact tracing linked the official to
five individuals with whom he had close contact outside
of the controlled environment. These individuals, includ-
ing other officials, were excluded from the tournament.
The third player was detected one day after quarantine
ended, which enabled him to eat and practice with his
team. Two days later, three additional individuals asso-
ciated with the third player’s team also tested positive.
Because multiple cases were detected within the same
team, the team was disqualified for tournament play and
sent home before their first-round game, limiting expo-
sure to other Tier 1 individuals. The three subsequent
cases are not suspected to be caused by the first player
given their timing. Contact tracing revealed the team was
most likely exposed while playing in a conference tour-
nament prior to arrival in Indianapolis. Also linked to
the conference tournament was the official who tested
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positive. Exposure likely occurred in a hotel where multi-
ple teams and individuals co-mingled in common spaces
and elevators, which was prohibited in Indianapolis.

Tier 2 cases

Three cases (20%) occurred among Tier 2 individuals,
and no Tier 2 individuals were linked to any other cases.
The individual who tested positive at the start of the tour-
nament was a digital media company employee. Moreo-
ver, they originally tested positive on March 3, 2021;
therefore, retesting was not required according to NCAA
protocols. They were asked to quarantine until March 17,
2021, and then they could come back to work inside the
controlled environment. The second case involved a bus
driver who did not socially distance when in the com-
munity. Contact tracing revealed that this driver engaged
in eating and drinking with other bus drivers, although
none of those individuals tested positive. The third case
involved an NCAA administrative staff person who did
not interact with teams.

Tier 3 cases

There were four cases (26.7%) among Tier 3 individuals.
Two cases identified on March 16 and one identified on
March 25, were travel company employees who provided
logistical support. These individuals attended a bourbon
tasting event in the community prior to the start of the
tournament where they were in close contact with one
another for an extended period of time. The third indi-
vidual, a close contact of the other two cases, tested posi-
tive on Day 10 of quarantine. The final case involved a
NCAA Men’s Basketball Committee member who trav-
elled to Indianapolis for the final four games and tested
positive before attending any games.

Genetic sequencing

Sequencing results are summarized in Fig. 2. All indi-
viduals associated with the team disqualified from the
tournament (4 cases; 26.7%) tested positive for the Iota
variant (B.1.526), a lineage predominantly circulating in
New York starting in November 2020 monitored by CDC
as a variant of interest [10]. All other sequenced cases
(8 cases; 53.3%) involved the Alpha variant (B.1.1.7), a
lineage predominantly from the United Kingdom first
detected in the U.S. at the end of 2020 and classified dur-
ing the tournament by CDC as a variant of concern [11].
Three cases could not be sequenced due to relatively low
presence of the virus in the specimens.

At the start of the tournament, the Alpha and Iota vari-
ants accounted for 21.3% and 5.4% of cases in the U.S.,
respectively. By the end of the tournament, Alpha and
Iota variants accounted for 51.9% and 11.5% of cases,
respectively. These estimates come from GISAID [12],
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Fig. 2 Genetic sequencing for positive COVID-19 cases detected
during the 2021 NCAA Men's Basketball Tournament, stratified by
variant of the SARS-CoV-2 virus

a global initiative that maintains a repository of virus
sequence data. Neither variant is associated with more
severe disease. The Alpha variant (B.1.1.7) is associated
with more efficient transmission than ancestral strains
(e.g., those from 2020) and was predominant in the U.S.
by the end of March 2021 {McCormick, 2022 #4285}.

Immunity against SARS-CoV-2 virus among participants

in tiers 1-3

Just under 1-in-5 participants in Tier 1 (18.9%) had some
level of immunity against SARS-CoV-2 at the start of
the tournament. As summarized in Table 2, about 1-in-
10 individuals across tiers were fully vaccinated ahead
of the tournament. Immunity levels were highest among
Tier 1 participants and lowest among Tier 3 participants.
Recent infection was highest among Tier 2 participants
and lowest among Tier 3 participants.

The mean vaccination (partial or full) rate among par-
ticipating teams was 15.7% (Median 9.2%; SD 19.3%;
Range 0%-97%). Full information reported from the 68
teams (anonymized) is summarized in Table 3. Most
teams (N =58; 85.3%) reported that some individuals had
received at least one dose of a vaccine. Nineteen teams
(27.9%) had full vaccination rates higher than 13.0%,
which was the U.S. mean rate at the start of the NCAA
tournament. Thirteen teams (19.1%) reported that no one
on the team was fully vaccinated, and 12 teams (17.6%)
reported that no one possessed any dose of the vaccine.
Most vaccinations were reported among coaching and
training staff, who likely met age-based criteria used by
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Table 2 Proportion of participants in Tiers 1-3 with partial vaccination, full vaccination, or recent infection due to SARS-CoV-2

Tier Individuals  Individuals Partially Individuals Fully  Individuals with SARS-CoV-2 Infection Individuals with Prior Infection
in Tier Vaccinated N (%) Vaccinated N (%)  within 90 Days of Tournament N (%) or at Least One Dose COVID-19
N Vaccine
N (%)
Tier1 2064 94 (4.6) 242 (11.7) 62 (3.0) 391 (18.9)
Tier2 294 5(1.7) 36(12.2) 11(3.7) 51(17.4)
Tier3 302 1(0.3) 29(9.6) 4(1.2) 34(11.3)

states to rollout vaccinations. However, one team had
every player and most coaches vaccinated.

Nearly one third (N=22; 32.4%) of teams reported
that at least one individual had a prior infection within
90 days of the tournament. The mean prior infection rate
of 2.8% (Median 0.0%; SD 7.1%; Range 0%-47.1%) was
much lower than the full vaccination rate. Five teams
(7.4%) reported that somewhere between 15 and 47% of
their Tier 1 individuals were infected recently. Infections
were clustered in early February, about 6 weeks before
the NCAA Tournament.

Tier 4 infection rates

Infection rates per 100,000 population for Indianapolis,
the State of Indiana, and the United States during the
March Madness timeframe are summarized in Fig. 3.
The national rate rose gradually from just above 16 per
100,000 to 20 per 100,000 just prior to the Final Four.
Then the U.S. rate remained flat through one week after
the tournament. The rate climbed for the State of Indi-
ana from just above 10 per 100,000 to 18 per 100,000 one
week after the tournament ended. The rate for Indian-
apolis, which encompasses nearly all of Marion County,
Indiana, also climbed from just below 10 per 100,000 to
nearly 19 per 100,000 one week after the tournament
ended. The steepest increases occurred just after the end
of the tournament.

Discussion

The controlled environment with robust mitigation
strategies used by NCAA and its host city provides a
model for conducting large sporting events in the mid-
dle of a global pandemic for an emerging infectious dis-
ease. Universal masking and distancing combined with
limited interaction and daily testing within a controlled
environment reduced exposure while enabling maximal
sensitivity in the detection of positive cases. Just 0.5% of
individuals in the controlled environment tested posi-
tive during the tournament when nationally the CDC
reported a positivity rate of 4.1%. Moreover, protocols
to limit non-play interaction further protected others
involved with the event.

All cases among Tier 1 individuals directly involved
in tournament play were identified upon arrival, prior
to first-round games. Frequent testing prior to arrival in
Indianapolis also identified individuals before entry into
the controlled environment. Secondary transmission
occurred outside the controlled environment, either in
the community at a restaurant or private venue, or prior
to arrival in Indianapolis. This is in stark contrast to open
sporting events like major league baseball, in which play-
ers come and go from facilities. During a single three-
game series in Philadelphia involving 146 individuals, 20
players (Tier 1) tested positive and exposures were linked
to non-play activities on site [6]. The NCAA tournament
saw fewer than 20 individuals test positive out of 2,849
individuals involved in the controlled environment. This
rate is similar to the one observed by the NBA [5], which
also employed a controlled environment.

An additional factor that likely contributed to the safety
of the athletes and staff, above and beyond the controlled
environment and protocols, was the fact roughly 1-in-5
individuals possessed some level of immunity to SARS-
CoV-2. Several teams had vaccination rates higher than
the U.S. rate at the time of the tournament (13.0%).
Moreover, several individuals (2.8%) reported a recent
infection. Although reinfections have been shown to
occur in individuals with infection-induced as well as
vaccine-induced immunity [13-15], prior studies sug-
gest that immunity from natural infection can last up
to 8 months [16]. Bozio et al. [17] found that vaccina-
tion provides 5-times protection compared with natural
infection. Antibodies in 20% of participants likely helped
protect some athletes and staff.

The impact of the tournament to Indianapolis, Indi-
ana, and the Nation was likely negligent at best. Despite
the observed rise in the infection rate per 100,000 pop-
ulation one week after the tournament ended, similar
to O’'Donoghue [18], concluding community spread is
attributable to the NCAA tournament would be an eco-
logical fallacy. The tournament concluded during west-
ern orthodox Easter weekend, when many large churches
held indoor gatherings and many families likely had
close contact indoors with extended relatives. Moreo-
ver, the final weekend occurred at the end of Passover, a
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Table 3 Proportion of Tier 1 participants reported to have partial vaccination, full vaccination, or recent infection due to SARS-CoV-2
according to team attestations, stratified by team

Team Name Partially Vaccinated Fully Vaccinated Full or Partially Previously Infected Prior Infection and/or Fully
(Anonymized) (%) (%) Vaccinated (%) (%) or Partially Vaccinated (%)
Team 1 0.0 97.0 97.0 3.0 97.0
Team 2 76.47 17.65 94.12 294 94.12
Team 3 0.0 14.71 14.71 47.06 61.76
Team 4 0.0 50 50 0.0 50
Team 5 28.12 15.62 4375 312 46.88
Team 6 19.23 2692 46.15 0.0 46.15
Team 7 5.56 38.89 4444 0.0 4444
Team 8 2353 5.88 2941 14.71 41.18
Team 9 0.0 39.39 39.39 3.03 39.39
Team 10 9.68 29.03 38.71 0.0 38.71
Team 11 29.03 9.68 38.71 0.0 3871
Team 12 20.59 11.76 32.35 2.94 35.29
Team 13 25.81 6.45 32.26 0.0 32.26
Team 14 3.03 27.27 3333 0.0 303
Team 15 6.45 22.58 29.03 0.0 29.03
Team 16 8 20 28 0.0 28
Team 17 0.0 9.09 9.09 18.18 2727
Team 18 2.94 8.82 11.76 17.65 2647
Team 19 0.0 2333 2333 0.0 2333
Team 20 0.0 0.0 0.0 20.69 20.69
Team 21 9.38 9.38 18.75 0.0 18.75
Team 22 0.0 14.81 14.81 3.7 18.52
Team 23 0.0 18.52 18.52 0.0 18.52
Team 24 0.0 16.67 16.67 0.0 16.67
Team 25 0.0 9.09 9.09 6.06 15.15
Team 26 0.0 mn 14.81 3.7 14.81
Team 27 0.0 5.88 5.88 8.82 14.71
Team 28 0.0 14.71 14.71 0.0 14.71
Team 29 0.0 13.79 13.79 0.0 1379
Team 30 0.0 6.45 6.45 6.45 129
Team 31 0.0 129 129 0.0 129
Team 32 3.03 9.09 1212 0.0 1212
Team 33 0.0 12 12 0.0 12
Team 34 294 8.82 11.76 0.0 11.76
Team 35 0.0 3.57 3.57 7.14 10.71
Team 36 3.57 7.4 10.71 0.0 10.71
Team 37 7.14 3.57 10.71 0.0 10.71
Team 38 5.26 5.26 1053 0.0 1053
Team 39 9.68 0.0 9.68 0.0 9.68
Team 40 0.0 9.38 9.38 3.12 9.38
Team 41 0.0 6.25 6.25 3.12 9.38
Team 42 0.0 5.88 5.88 294 8.82
Team 43 0.0 8.82 8.82 0.0 8.82
Team 44 0.0 833 833 0.0 833
Team 45 0.0 833 833 0.0 8.33
Team 46 0.0 3.85 3.85 3.85 7.69
Team 47 0.0 0.0 0.0 741 741

Team 48 0.0 741 741 0.0 741
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Table 3 (continued)

Team Name Partially Vaccinated Fully Vaccinated Full or Partially Previously Infected Prior Infection and/or Fully
(Anonymized) (%) (%) Vaccinated (%) (%) or Partially Vaccinated (%)
Team 49 0.0 714 7.14 0.0 7.14
Team 50 0.0 6.9 6.9 0.0 6.9
Team 51 0.0 6.45 6.45 0.0 6.45
Team 52 0.0 5.88 5.88 0.0 5.88
Team 53 0.0 455 4.55 0.0 4.55
Team 54 0.0 4 4 0.0 4
Team 55 0.0 3.57 3.57 0.0 3.57
Team 56 0.0 333 333 333 333
Team 57 0.0 3.12 3.12 0.0 3.12
Team 58 0.0 3.03 3.03 0.0 3.03
Team 59 0.0 0.0 0.0 0.0 0.0
Team 60 0.0 0.0 0.0 0.0 0.0
Team 61 0.0 0.0 0.0 0.0 0.0
Team 62 0.0 0.0 0.0 0.0 0.0
Team 63 0.0 0.0 0.0 0.0 0.0
Team 64 0.0 0.0 0.0 0.0 0.0
Team 65 0.0 0.0 0.0 0.0 0.0
Team 66 0.0 0.0 0.0 0.0 0.0
Team 67 0.0 0.0 0.0 0.0 0.0
Team 68 0.0 0.0 0.0 0.0 0.0

Covid-19 Rates per 100,000 per Capita for March 11-April 5, 2021
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week-long religious celebration. The study by Vest et al.
[19] suggests around 75% of spectators were correctly
masked inside NCAA tournament venues. Given a very
low rate of infections within the environment and lim-
ited secondary transmissions linked to active cases, it is
unlikely the NCAA tournament contributed meaning-
fully to community spread.

Strengths and limitations

The primary strengths of this study include the avail-
ability of detailed epidemiologic and daily quantitative
results in a large, closed cohort with measured engage-
ment in regular contact without masking and physical
distancing among a subset of individuals. Importantly,
this study was able to control for sources of virus expo-
sure because of the nature of the Indianapolis campus
and the multiple tests prior to travel. Further, to our
knowledge, this study is the first to include observations
from repeated unmasked exposures between recovered
SARS-CoV-2 positive individuals with prolonged viral
shedding, vaccinated individuals, and presumed SARS-
CoV-2-naive individuals. We did not observe evidence
of viral transmission among these individuals within the
controlled environment. This finding provides additional
evidence that individuals are unlikely to have replication-
competent virus as a recovered individual. Like the NBA
study [5], this study reports findings among ambulatory
immunocompetent individuals who were being tested
daily within a closed cohort.

The limitations of this retrospective cohort study
include limited ability to confirm whether any secondary
infections occurred once infected individuals returned
home. Although we contacted local health authorities
outside Indiana, few provided any response. Second, data
on vaccination and prior infection relied upon attestation
by each team’s medical doctor. Vaccination cards and
prior test results were not confirmed, potentially under-
reporting individuals with at least one dose of a vaccine
or asymptomatic infection. Finally, data reflect infections
with the predominant strains during the study period
and may not be applicable to other variant strains of
SARS-CoV-2.

Conclusions

Our study suggests that a controlled environment with
limited capacity for spectators minimizes transmission
while allowing resumption of large sporting events dur-
ing a pandemic.
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