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Abstract

Purpose: This rapid review was conducted to develop recommendations that can mitigate COVID-19
transmission in community sport and recreation facilities so that the industry that supports physical activity
and mental health can return to a degree of normalcy. Methods: Three databases (SPORTDiscus, Web of
Science, Scopus) and the WHO COVID-19 database were systematically searched for peer-reviewed literature
that provided practical implications for the return to indoor community sport and recreation facilities with the
goal of reducing COVID-19 transmission risk. Results: The search and screening processes yielded 59 articles
for full text review. The analysis resulted in 25 recommendations that were categorized in accordance with the
National Institute for Occupational Safety and Health’s hierarchy of controls framework for addressing
occupational hazards: elimination/substitution, engineering controls, administrative controls, and personal
protective equipment. Conclusion: The results provide recommendations for public health (i.e, mandatory
vaccination), architects/engineers (i.e., ventilation), and sport and recreation facility managers (i.e., cleaning)
that can be enacted progressively in the event of future public health crises. Health & Fitness Journal of
Canada 2022;15(1):31-53. https://doi.org/10.14288 /hfjc.v15i1.811
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Introduction

The COVID-19 pandemic has forced
industries to integrate infection control
practices into their regular business
practices to safely operate while protecting
against the spread of COVID-19 (Kumar,
Priya, & Srivastava, 2021). Among the
industries that have been most impacted is
the sport and recreation industry. Many
sport and recreation facilities were
required to close or operate under strict

COVID-19 guidelines (Vancini et al., 2021).
Naturally, indoor sport and recreation
contexts pose higher transmission risks
than other indoor contexts due to their
large and complex building designs,
turbulent airflow patterns (Blocken et al.,
2021), elevated respiratory activity among
users and limited ability to physically
distance (Bae et al.,, 2020). As aresult, even
under strict guidelines, epidemiologists
have traced multiple COVID-19 outbreaks
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to indoor sport and recreation contexts
(e.g., Bae et al. 2020; Chu et al. 2021).
Restricted access to sport and recreation
facilities due to the pandemic (Amini,
Habibi, Islamoglu, Isanejad & Daniyari,
2021) has corresponded with a decline in
population level physical activity, higher
levels of sedentary behaviour (Bates et al.,
2020; Moore et al., 2020), and a decline in
mental health and wellbeing (Daly, Suttin &
Robinson, 2020). Unhealthy lifestyles are
also associated with greater risk of severe
complications from the COVID-19 virus
(Hamer, Kivimaki, Gale & Batty, 2020).
Considering the relationship between
physical inactivity and severe medical
complications from COVID-19, it will be
increasingly important for physical activity
to be promoted prior to and throughout
future pandemics. Moreover, some suggest
that a state of herd immunity is unlikely,
and we may need to learn to live with the
virus (Madhi, 2021). Therefore, it is
imperative that practitioners within the
sport and recreation industry have an
array of risk mitigation strategies in place
to begin to safely conduct operations.
Reductions to operating budgets and
workforces have placed increased
demands on management, coaches, and
support staffs, who have adapted to new
workplace conditions, and been
responsible for implementing COVID-19
protocols and temporarily redesigning the
operational environment (Dolesh, 2020;
Maditinos, Vassiliadis, Tzavlopoulos, &
Vassiliadis, 2020). To alleviate this burden,
it is of the utmost importance that a guide
of universal risk-mitigating
recommendations is available to sport and
recreation  operators, and further
communicated to those who frequent these
facilities. This will allow industry
practitioners to focus their efforts on
operational responsibilities and the

delivery of health-promoting services,
while ensuring that built environments are
safe for the return of facility users.

The National Institute for Occupational
Safety and Health’s (NIOSH) hierarchy of
controls framework for addressing
occupational hazards to settings that pose
safety risks has been recommended for
identifying control mechanisms that
reduce risk (Morris & Cannady, 2019). The
framework suggests that occupational
hazards can be reduced by eliminating or
substituting the hazard, improving the
built environment through engineering
control systems, adjusting how people
work through administrative controls and
using personal protective equipment
(National Institute for Occupational Safety
and Health, 2015). These control
mechanisms are considered to be
progressive, with elimination offering the
most protection and personal protective
equipment the least. Thus, the purpose of
this rapid review was to identify evidence-
and expert opinion-informed
recommendations that community sport
and recreation facilities can implement to
resume safe operation as we emerge from
the COVID-19 pandemic. Through engaging
this question, our review aims to situate
these recommendations within the
hierarchy of controls framework so that
practitioners can take the appropriate
steps to mitigate COVID-19 transmission
risk in their respective facilities.

Methods
Design

This rapid review was conducted in line
with the approaches outlined by the World
Health Organization (Khangura, Konnyu,
Cushma, Grimshaw, & Moher, 2012; Tricco
et al,, 2017). Rapid reviews function as a
knowledge to action research methodology
that follow similar - albeit abbreviated -
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methodologies as a systematic review to
address knowledge gaps surrounding
policy and practical issues in an expedited
manner (Tricco et al, 2017).
Methodological concessions made when
conducting rapid reviews can include
restricting the scope of sources (e.g., only
peer-reviewed literature, grey literature
excluded), having fewer investigators
screen records, and not assessing risk of
bias in included studies (Khangura et al.,
2012).  Although  following  these
procedures increases the chances of
introducing bias, these shortcomings must
be weighed against the timely knowledge
that can be put into action by scientific and
professional communities (Khangura et al,,
2012; Tricco etal., 2017).

Research Question

The goal of this rapid review was to
identify recommendations pertaining to
the steps that indoor sport and recreation
facilities can take to resume operation as
we emerge from COVID-19 with the goal of
reducing transmission risk.

Search Strategy

Electronic databases selected to identify
relevant studies were chosen and search
strategies were developed through
consultation with an academic librarian.
Searches were conducted in SPORTDiscus,
SCOPUS, Web of Science, and the WHO
COVID-19 Database. Community organized
sportand recreation facilities were broadly
defined as any facility (e.g., sport/fitness
facilities, recreation/community centres,
gymnasiums) that provides opportunities
for people to engage in physical activity
indoors. Park settings and outdoor
sport/recreation facilities were not
included given that the risk of transmission
is considerably lower outdoors (Bulfone,
Malekinejad, Rutherford, & Razani, 2021).

The search strategy involved combinations
of the following keywords and was
translated appropriately for each database:
1) facility OR facilities OR centre OR center
OR gym OR stadium OR infrastructure;
AND 2) recreation OR sport OR fitness OR
exercis* OR “physical activity” OR “physical
activities”; AND 3) COVID-19 OR
coronavirus OR SARS-COV-2; AND 4)
return OR restart OR reboot OR reopen OR
resume OR recommendation. The
reference lists of all articles included at the
full-text screening stage were also
searched to identify any additional
relevant articles. Studies published in
English from January 1, 2020 - the day
after the World Health Organization was
informed about cases of pneumonia that
were later identified as COVID-19 (World
Health Organization Regional Office of
Europe, 2020) - to May 13th, 2021 were
included. This was later updated to August
3rd, 2021. Results from the searches of
each electronic database were exported
into the online review management system
Covidence (Veritas Health Innovation,
Melbourne, Australia), which removed
duplicate records from the database.

Study Selection

Inclusion criteria are detailed in Table 1.
As per the guidelines for conducting rapid
reviews, the title and abstract for each
record were screened by one reviewer.
Next, the research team retrieved the full-
text articles for all records that met
inclusion and exclusion criteria. At the full-
text stage, each article was screened by two
reviewers to determine whether it should
be included, and inconsistent decisions
were resolved by a third reviewer. Reasons
for exclusion were recorded at the full-text
screening stage.
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Table 1: Inclusion and Exclusion Criteria

Inclusion Criteria

Exclusion Criteria

Published since January 1, 2020

English language

Peer-reviewed academic publications including
empirical articles, opinions/commentaries and
reviews

Focused on community organized sport and
recreation facilities

Provides solution-oriented implications or
recommendations

Focused on elite sport (i.e., recommendations not
realistic for community recreation)

Focused on transmission risk while engaging in
recreational physical activities, without
recommendations for mitigation

Focused on injury prevention during return to sport

Focused strictly on park or outdoor settings

Data Extraction

Relevant data were extracted into a
structured data charting form with
attributes decided on by the research team.
The form captured the following data:
author, year of publication, country of
origin, purpose, methods, source
characteristics, applicable context, and
practical implications. Three authors (ZE,
JM, DB) independently extracted and
charted the data from one third of
the articles each and subsequently checked
an equivalent number of articles (that were
not included in their initial batch) for
accuracy and completeness.

Data Synthesis and Analysis

The first author (KW) summarized and
reported the key findings that emerged
from the charting process. The first author
then synthesized the key findings into
potential recommendations using an
inductive content analysis approach
(Kyngas, 2020). This approach involved
applying codes to the key findings to
reduce and group data into mutually
exclusive categories (recommendations).

Next, three authors (ZE, ]JM, DB)
independently reviewed and revised the
coding for the potential recommendations
to further reduce and group the data. The
research team then independently
reviewed the recommendations prior to
discussing as a team until consensus was
achieved. Finally, the recommendations
were deductively categorized into broader
themes as per the NIOSH hierarchy of
controls framework for addressing
occupational hazards. This type of hybrid
approach allowed for the sub-themes to
emerge directly from the data being coded,
while also allowing the data to be
categorized and interpreted based on
broader, overarching themes guided by an
existing framework (Fereday & Muir-
Cochrane, 2006; Graneheim Lindgrem, &
Lundman, 2017).

Results
Selection of Sources

The initial search yielded 7,669 peer-
reviewed sources from the databases that
were uploaded to the Covidence platform.
The platform removed duplicate sources,
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after which 4,984 remained. The title and
abstract were then screened using the
inclusion/exclusion criteria and 66 articles
remained for full-text screening. Full-text
screening resulted in the removal of 35
articles and 31 remained in the selection.
The reference lists of these articles were
reviewed for additional sources which
resulted in three more. The search was
performed again in August 2021 and 25
additional sources were identified and
included. In total, 59 articles were selected

for full review (see Figure 1 for PRISMA
flow chart).

Source Characteristics

The year of publication, country of
origin, purpose, methods, source
characteristics, applicable context and
practical implications for each study were
extracted for analysis (see Supplementary
Table 1 for supplementary information). In
total, 25 sources were published in 2020
and 34 in 2021. The country of origin of

Figure 1. PRISMA flow chart detailing the selection of sources

Records identified through database search (n=7.669):
SPORTDiscus (n = 1,344), Web of Science (n = 3,069), WHO
Covid-19 Database (n = 403), Scopus (n = 2,833)

Duplicates removed

(n=2,685)

Records after duplicates removed
(n=4.984)

Records excluded (n = 4.918)

Records screened for eligibility by
title and abstract (n = 4,984

Priorto January 1, 2020
Net peer-reviewed
Not in English

Does not mention COVID-

19, epidemic, pandemic

Full text articles assessed for
eligibility (n = 66) Activity

Mot focused on recreational
pursuits and /or physical

Articles recognized by screening of
reference lists in articles included

Records excluded [n = 35)
Not peer-reviewed [n = 4]
Elite sport focus (n=1]

(n=3)

Articles identified and determined

eligible by search update in
August 2021 (n=23)

Medical return to play
considerations (n = 8]
Sport and recreation
facilities absent (n = 5]
No solution-oriented
implications (n = 16)
Strict focus on park or
outdoor settings (n = 3)

Articles included in qualitative synthesis
(n=59]
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where the first author resided or research
was conducted represented a wide variety
of countries including the United States (n
= 16), United Kingdom (n = 7), Brazil (n =
5), Italy (n = 4), South Korea (n = 3),
Germany (n = 3), Australia (n = 2), Hong
Kong (n = 2), Japan (n = 2), Netherlands (n
= 2), and one (n = 1) from 13 other
countries. Of the sources, 33 were
commentaries or editorials, 18 included
empirical evidence, and 8 were reviews
(i.e., rapid or systematic reviews). The
sources that conducted empirical research
used a variety of samples including adults
(n=12), youth (n = 1), commonly touched
surfaces (n = 1), sports clubs (n = 1),
regions/counties (n = 1), children and
adults (n = 1) and one study involved a
simulation. The contexts in which the
practical implications were applicable
included indoor facilities (n = 40) and
broader return to sport recommendations
(n=19).

Recommendations

The analysis resulted in 25
recommendations to help sport and
recreation facilities mitigate the spread of
infectious diseases between occupants.
These recommendations were categorized
according to the NIOSH hierarchy of
controls for addressing occupational

hazards: elimination/substitution,
engineering  controls, administrative
controls, and personal protective
equipment  (National Institute for

Occupational Safety and Health, 2015).
Elimination and substitution were grouped

together because the current vaccines do
not eradicate the virus completely (i.e.,
elimination) and instead provide a less
lethal alternative (i.e., substitution)
(Spigarelli, 2020). A summary of findings
for each control mechanism is provided
below.

Elimination/Substitution: Immunization
Policy

Elimination/substitution pertains to
ensuring users who visit sport and
recreation facilities that are of low risk for
contracting, transmitting, or becoming
hospitalized due to the virus. One
recommendation, the implementation of
immunization policies, was identified.
Table 2 provides the recommendation and
corresponding sources.

Facility users must show proof of
vaccination(s) upon entry. Vaccination
passports and/or immunization policies
were identified by five sources (see Table
2). Multiple sources suggested that
facilities and organizations should
consider mandatory immunization policies
to protect participants, staff and potential
spectators (e.g., Chu et al,, 2021; McElheny
Little, Taylor & Manzi, 2021; McLarnon &
Heron, 2021). DiFiori et al. (2021) also
suggested mandating other vaccinations
(i.e., influenza) to protect against other
types of
illnesses. Despite the financial cost, given
the nature of physical activity and elevated
risk, vaccination could be as important as
sport safety equipment (Francis & Francis,
2020).

Table 2: Summary of Recommendations for Elimination/Substitution

Recommendation

Supporting Literature

1. Facility users must show proof of
vaccination upon entry

DiFiori et al. (2021); Chu et al. (2021); Francis & Francis
(2020); McElheny et al. (2021); McLarnon & Heron (2021)
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Engineering  Controls: @ The  Built
Environment
Engineering controls represent

strategies for the built environment of
sport and recreation facilities that can be
altered to mitigate transmission risk.
Architects, engineers, and facility
managers can consider these when
designing new or retrofitting existing
facilities. Four recommendations for the
built environment were identified. Table 3
provides an overview of these
recommendations.

Improve ventilation and air handling
procedures. The importance of air quality
was identified in 21 sources (see Table 3).
Blocken et al. (2021) discussed how sport
and recreation facilities generally have

large and complex rooms that will require
more powerful air handling systems than
previous standards. The literature
revealed that air quality in these rooms can
be improved by incorporating high-
intensity air displacement systems,
portable air cleaners, high-efficiency
particulate absorbing (HEPA) air filtration,
ultraviolet-C radiation air disinfectors, and
increasing the number of air zones within a
facility (Blocken et al., 2021; Blocken et al.,
2020; Dominski & Brandt, 2020; Fitzgerald,
Rubin, Fitzgerald & Rubin, 2021).
Moreover, real-time environmental
monitoring technology can also help to
identify contaminated air and reduce risk
for occupants by automating ventilation

Table 3: Summary of Recommendations for Engineering Controls

Recommendation

Supporting Literature

1. Improve ventilation
and air handling
procedures

Amagasa et al. (2020); Asif et al. (2020); Blocken et al. (2020); Blocken et al.
(2021); Cilhoroz & Deruisseau (2021); Chu et al. (2021); Cortez et al.
(2020); DiFiori et al. (2021); Dominski & Brandt (2020); Donadu et al.

(2020); Drury etal. (2021); Fitzgerald et al. (2021); Gentil et al. (2020);
Hodgson et al. (2021b); Jones et al. (2021); McElheny et al. (2021);
Mercurio et al. (2020); Murakami et al. (in-press); Parker et al. (2020);
Piotrowski & Piotrowski (2021); Wackerhage et al. (2020)

2. Design or reorganize
rooms and corridors
to allow for physical
distancing

Altavilla, Macri & Esposito (2021); Amagasa et al. (2020); Blocken et al.
(2020); Carmody et al. (2020); Castagna et al. (2020); Cilhoroz &
DeRuisseau (2021); Chu et al. (2021); Cortez et al. (2020); D'Agostino et al.
(2021); Denay et al. (2020); DiFiori et al. (2021); Dominski & Brandt

(2020); Donadu et al. (2020); Drury et al. (2021); Fitzgerald et al. (2021);

Gentil et al. (2020); Hughes et al. (2020); Kim & Yang (2021); Mercurio et al.
(2020); Matos et al. (2021); McElheny et al. (2021); Mulcahey et al. (2021);
Murakami et al. (in-press); Pena et al. (2021); Piotrowski & Piotrowski
(2021); Romano-Bertrand et al. (2020); Suhs et al. (2021); Wackerhage et
al. (2020); Watson et al. (2021); Wong et al. (2020)

3. Reduce the number of
high-touch surfaces

Cortez et al. (2020); DiFiori et al. (2021); Drury et al. (2021); Gentil et al.
(2020); Matos et al. (2021); McElheny et al. (2021); Parker et al. (2020);
Penaetal. (2021)

4. Hand washing stations
should be installed
throughout facilities

Almasri et al. (2020); Amagasa et al. (2020); Asif et al. (2020); Blocken et al.
(2020); Carmody et al. (2020); Cortez et al. (2020); DiFiori et al. (2021);
Dominski & Brandt (2020); Drury et al. (2021); Gentil et al. (2020); Hughes
etal. (2020); Matos et al. (2021); McElheny et al. (2021); Mulcahey et al.
(2021); Murakami et al. (in-press); Parker et al. (2020); Pena et al.

(2021); Ramos e Corte et al. (2020); Romano-Bertrand et al. (2020);
Timpka (2020); Vancini et al. (2021); Watson et al. (2021); Wong et al.
(2020)
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practices (Blocken et al.,, 2020; Cortez et al.,
2020).

Design or reorganize rooms and corridors
to allow for physical distancing. Physical
distancing was highlighted in 30 sources
(see Table 3) and the literature revealed
that general facility spaces should be
designed to allow for minimum distances
to be maintained between users (1 to 1.5
meters) as they use facilities (e.g., Cortez et
al., 2020; Denay et al., 2020; Gentil et al,,
2020). The literature also identified that
many of the spaces within these facilities
were not designed with this intention, so
future designs will need to consider
strategies that provide enough space for
attendees to physically distance and
reduce crowding as they occupy and move
throughout a facility (Amagasa, Machida &
Ding, 2020; Kim & Yang, 2021). Existing
facilities may also need to minimize social
contacts (Blocken et al, 2020), and
consider altering the layout of equipment
(Blocken et al., 2020; Chu et al.,, 2021).

Reduce the number of high-touch
surfaces. Eight sources indicated that
altering how occupants interact with
surfaces can reduce the risk of
transmission (see Table 3). Sources
suggested that integrating touch-free
technology where possible can reduce this
risk (e.g., McElheny et al, 2021; Matos,
Antunes, & Rosa, 2021; Parker et al., 2020).
For example, automatic sensors can be
installed on doors, soap/sanitizer
dispensers, lighting fixtures, concession
areas, garbage bins, water fountains and
wherever else possible (DiFiori etal.,, 2021;
Matos et al., 2021; Parker et al., 2020). In
addition, foot pedals or robots can play a
role activating switches for doorways and
amenities (Matos et al., 2021), or doors can
be redesigned to reduce the need to touch
with hands (Gentil et al., 2020).

Hand washing stations should be
installed throughout facilities. With the
increased need for occupants to maintain
personal hygiene, 23 sources
recommended that facilities install hand
washing stations throughout (see Table 3).
These hand washing stations should have
70% alcohol gel (Cortez et al., 2020) and
should be located at the entrance of a
facility, high traffic areas, and each activity
space, in addition to being accessible to all
(e.g., Amagasa et al, 2020; Dominski &
Brandt, 2020; Gentil et al, 2020;).
Occupants should also be encouraged to
use them frequently, including before, after
and if needed during an activity (e.g.,
Blocken et al., 2020; Carmody Murray,
Borodina, Gouttenbarge, & Massey, 2020).

Administrative Controls: Policies and
Procedures

Administrative controls refer to sport
and recreation facility operations and
standard practices that can reduce the risk
of transmitting infectious diseases within a
facility. These recommendations are
intended to be progressive and can be
enacted to varying degrees, depending on
local health conditions. In total, 19
recommendations were identified, and
Table 4 provides an overview.

Screen everyone who enters the facility
for symptoms and general health. To
prevent COVID-19 from entering the
facility, 24 sources suggested that all
occupants should be screened prior to
entering the facility (see Table 4). The
literature revealed that screening should
occur every visit and include a health and
symptom questionnaire, and temperature
check (e.g.,, Amagasa et al., 2020; Cortez et
al., 2020; Dominski & Brandt, 2020). Those
experiencing symptoms, a high
temperature, have tested positive, or have
encountered someone who has had COVID-
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19 recently should not be permitted to
enter the facility (Blocken et al, 2020;
Cortez et al, 2020; Sikka, Lincoln,
Adamson, Epstein, & Krumbholz, 2020).
Four sources also identified COVID-19
testing as a potential component of
screening (Chu et al,, 2021; Denay et al,,
2020; Fitzgerald et al., 2021).

COVID-19 management plans should be
developed and integrated into standard
operating procedures to manage suspected
or confirmed cases, and train staff. There
were 20 sources that suggested standard
operating procedures should be updated to
reflect the risk of COVID-19 transmission
(see Table 4). Multiple sources pointed to
case management that outline how the

collection of information and contact
tracing will commence in the event of a
confirmed case within the facility (e.g., Bae
et al.,, 2020; Carmody et al., 2020; Denay et
al,, 2020; Hughes et al., 2020). Moreover, in
the event of a suspected or confirmed case,
the case must be medically managed,
isolated immediately and contact tracing
must commence to reduce further
community spread (Castagna et al., 2020;
Hughes et al., 2020; Sikka et al.,, 2020).
Facilities may want to enforce the
mandatory usage of government contact
tracing applications (Hughes et al., 2020;
Wackerhage et al, 2020) or use quick
response (QR) code mobile phone
applications to assist with contact tracing

Table 4: Summary of Recommendations for Administrative Controls

Recommendation

Supporting Literature

1. Screen everyone who
enters the facility for
symptoms and general

Amagasa et al. (2020); Blocken et al. (2020); Chu et al. (2021); Cilhoroz &
DeRuisseau (2021); Cortez et al. (2020); Denay et al. (2020); DiFiori et al.
(2021); Dominski & Brandt (2020); Donadu et al. (2020); Fitzgerald et al.

health (2021); Hodgson et al. (2021a); Hughes et al. (2020); Kim & Yang (2021);
Mercurio et al. (2020); McElheny et al. (2021); Mulcahey et al. (2021);
Parker et al. (2020); Pena et al. (2021); Ramos e Corte et al. (2020);
Romano-Bertrand et al. (2020); Sikka et al. (2020); Wackerhage et al.
(2020); Watson et al. (2021); Wong et al. (2020)

2. COVID-19 management

Bae et al. (2020); Blocken et al. (2020); Carmody et al. (2020); Castagna et

plans should be developed al. (2020); Chu et al. (2021); Cilhoroz & DeRuisseau (2021); D'Agostino et

and integrated into
standard operating
procedures to manage
suspected or confirmed
cases, and train staff.

al. (2021); Denay et al. (2020); Drury et al. (2021); Fitzgerald et al. (2021);
Hodgson et al. (2021a); Hodgson et al. (2021b); Hughes et al. (2020);
McLarnon & Heron (2021); Parker et al. (2020); Pena et al. (2021);
Romano-Bertrand et al. (2020); Sikka et al. (2020); Wackerhage et al.
(2020); Watson et al. (2021)

3. Increase the frequency of = Amagasa et al. (2020); Asif et al. (2020); Blocken et al. (2020); Castagna et

cleaning rooms, surfaces
and equipment

al. (2020); Cilhoroz & DeRuisseau (2021); Cortez et al. (2020); DiFiori et al.
(2021); Dominski & Brandt (2020); Donadu et al. (2020); Drury et al.

(2021); Fitzgerald et al. (2021); Gentil et al. (2020); Haddad et al. (2021);
Hodgson et al. (2021a); Hodgson et al. (2021b); Hughes et al. (2020); Kim &
Yang (2021); Matos et al. (2021); McElheny et al. (2021); Mercurio et al.
(2020); Mulcahey et al. (2021); Murakami et al. (in-press); Pena et al.
(2021); Piotrowski & Piotrowski (2021); Ramos e Corte et al. (2020);
Romano-Bertrand et al. (2020); Schumacher et al. (2021); Timpka (2020);
Tinaz & Emiroglu (2020); Suhs et al. (2021); Wackerhage et al. (2020);
Watson et al. (2021); Wong et al. (2020)
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(Fitzgerald et al., 2021). Emergency action
and/or first aid procedures may also need
to be altered to protect first responders in
the event of an emergency (Hodgson et al,,
2021a; Hodgson et al., 2021b; Pena et al,,
2021).

Increase the frequency of cleaning rooms,
surfaces, and equipment. The increased
cleaning requirements were identified in
33 sources (see Table 4). Rooms, surfaces,
and equipment should be evaluated to
determine the frequency of cleaning
required for each (Hughes et al, 2020;
Matos et al., 2021). Many sources pointed
to strict cleaning schedules and inspections
conducted each day (e.g., Amagasa et al.,

Gianakos, Mercurio, Rodeo, & Sutton, 2021;
Tinaz & Emiroglu, 2020; Wong et al., 2020).
Spaces and equipment should be cleaned
between each user group to help prevent
cross contamination between users
(Dominski & Brandt, 2020; Timpka, 2020;
Wackerhage et al, 2020). Cleaning and
disinfectant products should be readily
available on tables, countertops and near
equipment to encourage users to assist
with cleaning after each use (Cortez et al.,
2020; Gentil et al., 2020). In pools and
aquatic spaces, the physicochemical
indicators should be frequently monitored
to ensure chlorine and chemicals are
maintained at appropriate levels (Romano-

2020; Blocken et al, 2020; Mulcahey,

Bertrand, Aho Glele, Grandbastien,

Table 4 Continued: Summary of Recommendations for Administrative Controls

4. Educational Almasri et al. (2020); Amagasa et al. (2020); Bae et al. (2020); Carmody et
communication strategies  al. (2020); D'Agostino et al. (2021); DiFiori et al. (2021); Donadu et al.
should be developed to (2020); Drury etal. (2021); Fitzgerald et al. (2021); Francis & Francis
influence safe user (2020); Gentil et al. (2020); Hodgson et al. (2021a); Hodgson et al. (2021b);
behaviour and reinforce Hughes et al. (2020); Kim et al. (2020); Kim & Yang (2021); Martin, Champ,
personal hygienic & Franklin (2021); McElheny et al. (2021); Mercurio et al. (2020); Mulcahey
practices etal. (2021); Parker et al. (2020); Pena et al. (2021); Piotrowski &

Piotrowski (2021); Romano-Bertrand et al. (2020); Suhs et al. (2021);
Timpka (2020); Tinaz & Emiroglu (2020); Vancini et al. (2021); Wong et al.
(2020)

5. Food and concession Donadu et al. (2020); Drury et al. (2021); Hughes et al. (2020); Parker et al.
services should be opened (2020); Ramos e Corte et al. (2020)
gradually with disposable
and individually wrapped
items

6. Contaminated material Hodgson et al. (2021a); Hodgson et al. (2021b); Pena et al. (2021); Shurlock
should be disposed ofina  etal. (2020)
clinical waste bin

7. Suppliers should schedule Blocken et al. (2020); Cortez et al. (2020); Donadu et al. (2020)
strict delivery times and
minimize contact with
facility staff

8. Facility and room capacity ~Almasri et al. (2020); Blocken et al. (2020); Carmody et al. (2020); Cilhoroz

should be reduced

& DeRuisseau (2021); Cortez et al. (2020); Dominski & Brandt (2020);
Donadu et al. (2020); Drury et al. (2021); Fitzgerald et al. (2021); Hughes et
al. (2020); Kemp etal. (2021); Kim & Yang (2021); McElheny et al. (2021);
Piotrowski & Piotrowski (2021); Ramos e Corte et al. (2020); Suhs et al.
(2021)
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Lepelletier, 2020; Haddad, Abbes, Mujija &
Chamari, 2021).

Educational communication strategies
should be developed to influence safe user
behaviour and reinforce personal hygienic
practices. There were 29 sources that
recommended facilities to develop
educational communication plans to
promote safe and hygienic user behaviour
(see Table 4). The communication plan can
provide users with information regarding
health screening procedures, COVID-19
symptoms, facility safety protocols,
physical distancing, proper use of personal

protective equipment and personal
hygiene practices (e.g., Almasri, Noor &
Diri, 2020; Gentil et al.,, 2020; Mulcahey et
al, 2021;). The plans should be
communicated throughout a facility
(Hughes et al, 2020) and on media
platforms to promote safety and encourage
users to return to the facility (Tinaz &
Emiroglu, 2020). Communication should
also be updated whenever new
information is available (Parker et al,
2020). Educational communication will
help promote safe behaviour and decrease

Table 4 Continued: Summary of Recommendations for Administrative Controls

9. User travel within a Blocken et al. (2020); Cortez et al. (2020); DiFiori et al. (2021); Donadu et al.
facility should be (2020); Drury etal. (2021); Fitzgerald et al. (2021); Kim & Yang (2021);
minimized Parker et al. (2020)

10. The use of change rooms Asif et al. (2020); Blocken et al. (2020); Cilhoroz & DeRuisseau (2021);
should be minimized or =~ Hughes et al. (2020); Fitzgerald et al. (2021); Parker et al. (2020); Ramos e
altered to allow for Corte et al. (2020); Romano-Bertrand et al. (2020); Timpka (2020); Wong et
physical distancing al. (2020)

11. Spectator areas may Hughes et al,, (2020); Mulcahey et al,, (2021); Murakami etal. (in-press);
need to adhere to larger  Parker etal, (2020)
physical distancing
radiuses and stricter
measures than general
facility spaces

12. Adhere to public health ~ Altavilla et al,, (2021); Amagasa et al., (2020); Asif et al., (2020); Bae et al,,
guidelines and if (2020); Blocken et al,, (2020); Carmody et al., (2020); Cortez et al., (2020);
possible, engage public D'Agostino et al., 2021); Denay et al., (2020); DiFiori et al,, (2021); Dominski
health to help assess & Brandt (2020); Donadu et al. (2020); Gentil et al., (2020); Fitzgerald et al,,
each activity and space (2021); Francis & Francis, (2020); Hodgson et al,, (2021a); Hodgson et al,,
to develop temporary (2021b); Hughes et al., (2020); Kim & Yang (2021); Kemp et al,, (2021);
frameworks that Matos et al.,, (2021); McElheny et al,, (2021); McLarnon & Heron (2021);
promote safety or Mercurio et al., (2020); Ramos e Corte et al,, (2020); Romano-Bertrand et al.,
justifiably cancel a 2020); Shurlock et al,, (2020); Timpka (2020); Tinaz & Emiroglu (2020);
particular activity Vancini et al,, (2021); Wackerhage et al,, (2020); Wong et al,, (2020)
altogether.

13. Activities should adhere  Blocken etal., (2020); Cortez et al,, (2020) Gentil et al., (2020); Hughes et al,,

to strict schedules and
participants must
minimize unnecessary
use of facilities

(2020); McElheny et al., (2021); Ramos e Corte et al., (2020); Suhs et al.,
(2021); Watson et al., (2021)
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the risk of transmission within facilities
(Bae et al., 2020; Francis & Francis, 2020).

Food and concession services should be
opened gradually with disposable and
individually wrapped items. Five sources
provided recommendations for concession
services (see Table 4) that included not
providing these services (Ramos e Corte et
al., 2020), offering them in an individual,
pre-packaged manner (Parker et al., 2020),
or delivering them directly to seats (Drury
et al, 2021). Facility operators will need to
progressively consider how to offer food

and beverage services in a safe and
appropriate manner (Hughes et al., 2020).

Contaminated material should be
disposed of in a clinical waste bin.
Contaminated equipment was discussed by
four sources (see Table 4). Personal
protective equipment and materials used
to clean should be considered hazardous
material and disposed of in a clinical waste
bin (Hodgson et al., 2021a; Hodgson et al.,
2021b; Pena et al,, 2021).

Suppliers should schedule strict delivery
times and minimize contact with facility

staff. To reduce the number of interactions

Table 4 Continued: Summary of Recommendations for Administrative Controls

14.

Special accommodation
must be considered for
users who are

vulnerable to COVID-19

Amagasa et al. (2020); Carmody et al. (2020); Hodgson et al. (2021b); Hughes
etal. (2020)

15.

Users should bring their
own personal
equipment and only be
permitted to use their
own

Asif et al. (2020); Blocken et al. (2020); Chu et al. (2021); Cortez et al. (2020);
DiFiori et al. (2021); Dominski & Brandt (2020); Fitzgerald et al. (2021);
Gentil et al. (2020); Hodgson et al. (2021b); Hughes et al. (2020); Matos et al.
(2021); McElheny etal. (2021); Pena et al. (2021); Ramos e Corte et al.
(2020)

16.

Basic staff requirements
will be heightened with
new duties and ensuring
absences can be
managed if quarantine is
necessary.

Blocken et al. (2020); DiFiori et al. (2021); Hodgson et al. (2021a); Hodgson
etal. (2021b); Hughes et al. (2020); Matos et al. (2021); Parker et al. (2020);
Tinaz & Emiroglu (2020)

17.

Staff should be trained
on facility-specific
COVID-19 standard
operating procedures

Carmody et al. (2020); D'Agostino et al. (2021); Hodgson et al. (2021a);
Hodgson et al. (2021b); Parker et al. (2020); Vancini et al. (2021);
Wackerhage et al. (2020)

18.

Staff whose tasks can be
completed at home

should work from home
to reduce the number of
people inside the facility

Blocken et al. (2020); Cortez et al. (2020); Ramos e Corte et al. (2020); Wong
etal. (2020)

19.

Third party personnel
and organizations
should be considered
when developing return
to sport protocols

Castagna et al. (2020); DiFiori et al. (2021); Feiler et al. (2021); Francis &
Francis (2020); Kemp et al. (2021); Mercurio et al. (2020); Ramos e Corte et
al. (2020)
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between facility staff and others, three
sources made suggestions towards
supplier/delivery scheduling (see Table 4).
Deliveries can either take place when the
facility is not open (Cortez et al., 2020) or
adhere to a strict delivery schedule
(Blocken et al, 2020). When accepting
deliveries, personal protective equipment
should be worn and there should be an
immediate sterilization of goods (Blocken
et al,, 2020; Cortez et al., 2020).

Facility and room capacity should be
reduced. During a pandemic, 16 sources
suggested that facility operators should
evaluate and reduce their room capacity
limits (see Table 4). Piotrowski &
Piotrowski (2021) recommended that
sport facilities should adhere to a limit of 1
person per ten square meters up to a
maximum of one hundred fifty people at a
time, however other sources suggested
that ventilation, the proposed activities
(Cortez et al, 2020) and the ability to
physically distance (Dominski & Brandyt,
2020) can help determine capacity.

Travelling within a facility should be
minimized. Eight sources discussed travel
within facilities (see Table 4). Users should
be encouraged to leave the facility
immediately after they have finished their
activity (Blocken et al., 2020; Cortez et al,,
2020). Facility operators may want to
consider one-way traffic flow (DiFiori et al.,
2021; Drury et al,, 2021) or allowing users
to enter and exit through multiple locations
to reduce travel within the facility (Parker
etal, 2020).

The use of change rooms should be
minimized or altered to allow for physical
distancing. Due to the moist environment
of locker rooms and prevalence of COVID-
19 aerosol transmission, 10 sources
recommended reducing the usage of locker
and change rooms (see Table 4). The
showers in change rooms are an issue

because mist can be a possible medium for
transmitting infections (Wong et al., 2020).
Therefore, change rooms should be
primarily used as storage (Romano-
Bertrand et al, 2020) and participants
should shower (Hughes et al, 2020) or
change (Fitzgerald et al., 2021) at home.
Change rooms should also have capacity
restrictions that reduce the number of
people using them at one time (Asif, Chang,
Diamond, Raukar, & Zaremski 2020;
Ramos e Corte et al., 2020; Timpka, 2020;
Wong et al.,, 2020).

Spectator areas may need to adhere to
larger physical distancing radiuses and
stricter measures than general facility
spaces. Four sources provided guidance for
the management of fans and spectators
(see Table 4). Patrons will need to be
assigned seats that maintain physical
distancing (Hughes et al., 2020) and it is
possible that larger distancing radiuses
will need to be established to
accommodate aerosols travelling further
due to shouting and boisterous activity
(Parker et al., 2020). Facilities can also
consider installing partitions between
seats (Murakami et al, in press). While
entering and exiting, the flow of traffic will
need to be considered to ensure people
maintain safe distances apart (Parker et al.,
2020). In addition, facility operators may
want to consider more targeted screening
and rapid testing to reduce transmission
risk in spectator areas (Mulcahey et al,,
2021).

Adhere to public health guidelines and if
possible, engage public health to help assess
each activity and space to develop
temporary frameworks that promote safety
or justifiably cancel a particular activity
altogether. The nature of each activity and
space is different, a fact that was
highlighted by 32 sources that provided
recommendations for various activity
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frameworks (see Table 4). Multiple sources
pointed to the risks associated with group
activities and suggested that group sizes
will need to be reduced to help maintain
distancing (e.g., Hughes et al, 2020;
Shurlock et al., 2020; Timpka, 2020; Tinaz
& Emiroglu, 2020). If possible, the
composition of these groups should be
maintained for each training session to
reduce the chances of larger outbreaks
(Ramos e Corte et al., 2020). There is also a
lower risk of transmission if participants
remain  stationery and equipment
manipulation is minimized to limit
turbulent airflow (Cortez et al, 2020;
Gentil et al., 2020). Activities should be
assessed, temporarily altered (Asif et al,,
2020; Denay et al., 2020; Timpka, 2020)
and ranked based on risk to determine how
and when certain aspects of activities can
be permitted to resume safely (Hughes et
al., 2020). If an activity cannot be safely
altered, it should be temporarily
suspended until local health conditions
improve (Amagasa et al., 2020; Francis &
Francis, 2020; Romano-Bertrand et al,
2020; Wackerhage et al., 2020). Traditional
customs such as handshakes will need to be
discouraged or restricted (Wong et al,
2020). Most importantly, these
frameworks should be developed with
collaboration between local public health
experts, governing bodies, facility
operators and other stakeholders involved
in the delivery of these services and
adjusted according to local health
conditions (Blocken et al,, 2020; Carmody
et al., 2020; Cortez et al,, 2020; Hughes et
al.,, 2020; Romano-Bertrand et al.,, 2020;
Vancini et al., 2021).

Activities should adhere to strict
schedules and participants must minimize
unnecessary use of facilities. Eight sources
provided recommendations for scheduling
(see Table 4). Facility operators should

consider implementing a time-based
reservation system to maintain capacity
thresholds (Blocken et al., 2020; Cortez et
al, 2020; Hughes et al, 2020). These
reservations can be staggered to prevent
social contacts (Watson et al. 2021) and
allow for cleaning between each user group
(Suhs et al. 2021). Users should be
encouraged to leave the facility
immediately after their activity to reduce
contacts between people (Hughes et al,
2020).

Special accommodation  must  be
considered for users who are vulnerable to
COVID-19. People with underlying health
conditions were identified as particularly
vulnerable to COVID-19 by four sources
and require additional consideration (see
Table 4). Facility operators should consider
either delaying the return to activities for
vulnerable populations (Amagasa et al,
2020) and/or taking additional safety
measures such as further reducing capacity
while people who have conditions exercise
(Hughes et al., 2020). In addition, enforcing
mask policies for people with underlying
medical conditions may not be a safe policy
(Shurlock et al., 2020).

Users should bring their own personal
equipment and only be permitted to use
their own. There were 14 sources that
recommended facility users should bring
their own personal equipment such as
water bottles, uniforms, towels, etc. and
not be permitted to share (see Table 4).
Each player should bring their own
uniform kit and necessary equipment,
cleaned, and washed between each use
(Ramos e Corte et al, 2020). Any
disposable items must be discarded or
recycled immediately after use (Matos et
al,, 2021).

Basic  staff requirements will be
heightened with new duties and ensuring
absences can be managed if quarantine is
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necessary. Staff requirements were a
concern in eight sources (see Table 4) that
highlighted new duties and the ability to
manage absences. Regular health and
safety evaluations will be required before
opening (Parker et al., 2020). Four articles
suggested that a COVID-19 supervisor
should be appointed for this new, recurring
task (Blocken et al.,, 2020; DiFiori et al,,
2021; Hodgson et al., 2021a; Hodgson et al,,
2021b). Communication between team
members will also be critical to proactively
resolve health and safety concerns (Tinaz &
Emiroglu, 2020) and ensure staff can
quarantine if needed while maintaining
operations (Hughes et al., 2020).

Staff should be trained on facility-specific
COVID-19 standard operating procedures.
The need for staff to be educated about
COVID-19 policies was highlighted by
seven sources (see Table 4). Since staff can
play an integral role in mitigating the risk
of infection, facility operators will need to
develop a communication plan and
continuously educate staff with the most
up to date COVID-19 prevention
information possible (Parker et al., 2020;
Wackerhage et al., 2020).

Staff whose tasks can be completed at
home should work from home to reduce the
number of people inside the facility. Four
sources suggested that staff who can
complete their duties remotely should be
encouraged to do so (see Table 4). Doing so
will reduce the total number of facility
occupants at one time (Cortez et al., 2020;
Wong et al.,, 2020).

Third party personnel and organizations
should be considered when developing
return to sport protocols. Seven sources
suggested that third party personnel
should be taken into consideration and
help design, educate and enforce COVID-19
protocols (see Table 4). These personnel
may include coaches (Francis & Francis,

2020), medical personnel (Mercurio,
Gianakos, Mulcahey, & Sutton, 2020;
Ramos e Corte et al,, 2020) and officials
(Castagna et al, 2020). For example,
coaches and medical personnel should be
aware of their athletes’ vaccination status
and assist with providing health status
updates (Francis & Francis, 2020).
Facilities should also consider regular
tenants, such as sport clubs, that regularly
rent facility time and may require financial
support to continue operations (Feiler &
Breuer, 2021).

Personal Protective Equipment

Personal protective equipment is
considered the last line of defence to
reduce the risk of transmitting infectious
disease. These recommendations are
primarily to be enacted when local public
health officials deem necessary. One
recommendation was identified (see Table
5.).

All facility occupants should be required
to wear masks when not participating in
physical activity and extra personal
protective equipment should be available.
The importance of wearing masks by
facility occupants was demonstrated by 41
sources recommending that wearing
masks should be mandatory (see Table 5).
Multiple sources recommended wearing a
mask in any high-risk situation (Mulcahey
et al, 2021; Shurlock et al, 2020),
particularly when physical distancing
cannot be maintained, while users are on
the sidelines of activities (Asif et al., 2020;
Wong et al., 2020) or on the way to and
from the dressing rooms (Romano-
Bertrand et al, 2020). One source
recommended creating an anonymous
reporting system that allows users to
report issues of non-compliance (Sikka et
al, 2020). Moreover, practitioners,
including facility staff, coaches and athletic
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Table 5: Summary of Recommendations for Personal Protective Equipment

Recommendation

Supporting Literature

1. All facility occupants should
be required to wear masks
when not participating in
physical activity and extra
personal protective
equipment should be
available

Amagasa et al. (2020); Asif et al. (2020); Blocken et al. (2020);
Castagna et al. (2020); Cilhoroz & DeRuisseau (2021); Chu et al.
(2021); Cortez et al. (2020); Cunningham et al. (2021); D'Agostino et
al. (2021); Denay et al. (2020); DiFiori et al. (2021); Doherty et al.
(2021); Dominski & Brandt (2020); Donadu et al. (2020); Drury et al.
(2021); Egger etal. (2021); Epstein et al. (2021); Fitzgerald et al.
(2021); Gentil et al. (2020); Haraf, Faghy, Carlin, & Josephson (2021);

Hodgson et al. (2021a); Hodgson et al. (2021b); Hopkins et al. (2020);
Jones et al. (2021); Kim et al. (2020); Kim & Yang (2021); Lakicevic et
al. (2021); McElheny et al. (2021); Mercurio et al. (2020); Mulcahey et
al. (2021); Murakami et al. (in-press); Parker et al. (2020); Pena et al.
(2021); Ramos e Corte et al. (2020); Romano-Bertrand et al. (2020);
Suhs et al. (2021); Shurlock et al. (2020); Sikka et al. (2020); Watson et
al. (2021); Wackerhage et al. (2020); Wong et al. (2020)

trainers should be provided additional
personal protective equipment that suits
their role, such as gloves and goggles
(Blocken et al., 2020; Castagna et al., 2020;
Cortez et al.,, 2020; Mercurio et al., 2020).

Discussion

The present rapid review systematically
gathered and reviewed peer-reviewed
literature to develop broad
recommendations that will help inform the
safe return to sport and recreation
facilities. After the analysis of 59 articles,
25 recommendations emerged. The
recommendations  were  categorized
according to NIOSH’s hierarchy of controls
for addressing occupational hazards. With
the recency of the COVID-19 pandemig, it is
likely that additional literature will be
produced that will further promote the safe
return to these facilities and as a result, the
proposed recommendations could be
updated in an iterative process.
Nevertheless, these 25 recommendations
have important implications for the
occupational health and safety of sport and
recreation facility users as the industry
emerges from the COVID-19 pandemic.

The recommendations identified in this
review align with literature that has
adopted the NIOSH hierarchy of controls
framework to develop strategies for the
safe return to non-clinical settings (e.g.,
Dehghani, Omidi, Yousefinejad & Taheri,
2020; Zisook et al, 2020). With the
elevated risk of transmitting COVID-19 at
sport and recreation facilities (Bae et al,,
2020), the framework was appropriate to
apply to a sport and recreation context and
is a key contribution of this review. The
recommendations in this review pertained
to eliminating or substituting the virus
(through the currently available vaccines),
engineering  controls, administrative
controls, and personal protective
equipment, acting as risk mitigation
strategies. Due to the nature of sport and
recreation and the new variants of concern
that continue to arise, it is unlikely that risk
will be completely eliminated.

The mandatory immunization policy
recommendation is the most protective in
the hierarchy of controls framework.
However, the current available vaccines (as
of August 2021) do not provide complete
immunity and are less effective at reducing
the spread of variants of concern (i.e. Delta)
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(Harder et al, 2021). Fortunately, the
vaccines are effective at reducing the risk
of transmission and hospitalization
(Harder et al, 2021). Therefore, the
implementation of an immunization policy
will reduce the chance of transmission
within sport and recreation facilities, and if
transmission occurs, the infected will be
less likely to be hospitalized. This will
create a safer environment for the return to
sport and recreation facilities.

The engineering control
recommendations identified in this review
highlighted how the built environment can
be redesigned to better separate people
and pathogens. For example, the current
review’'s recommendation to improve
current air handling practices aligns with
previous literature that has found that
improvements to ventilation and air
quality can minimize the risk of airborne
transmission (Megahed & Ghoneim, 2021;
Morawska et al.,, 2020). To enforce this,
policymakers may consider mandating
improvements to air handling system and
developing a certification program that
sport and recreation facilities must adhere
to in order to operate (Blocken et al., 2020).
Like previous epidemics, such as SARS-
CoV-1, architects will need to continue
improving the built environment (i.e.
engineering controls) for occupational
health and safety (Pinheiro & Luis, 2020).
Together, these recommendations should
be considered when designing new sport
and recreation facilities or renovating
existing facilities to mitigate the risk of
transmitting viruses in these settings.

The administrative control
recommendations involved  altering
standard operating procedures to

minimize transmission risk. The
recommendations in this section also
aligned with previous scholarly literature.
For example, the need to educate staff,

implement reductions to space capacity
and promote physical distancing have also
been implemented in other workplace
settings (Dehghani et al, 2020; Hou,
Remoy, Iylha & Putte., 2021; Zisook et al.,
2020). Facility operators will also need to
collaborate with local public health officials
to determine the best course of progressive
action based on the local health conditions.
More generally, there will need to be a
greater emphasis on the promotion of
occupational health and safety (Dennerlein
et al, 2020) in sport and recreation
facilities. Finally, as the last line of defense,
facility operators will need to be willing to
provide personal protective equipment to
their staff and enforce the usage thereof
among the general public who enter their
facilities when local conditions warrant the
most extreme safety measures.

While the present review makes an
important contribution to the literature, it
is not without limitations. For instance, we
did not include literature published before
COVID-19 was identified, nor studies that
addressed reduction of viral transmission
in non-sport and recreational settings.
Nevertheless, there has been ample
research published since the pandemic was
declared, thus providing significant
evidence on which to base our
recommendations. Second, our search was
restricted to studies published in English,
and we therefore may have omitted studies
published in other languages that may have
had meaningful implications for our
recommendations. Third, we adopted
rapid review methodologies and in doing
so, only included peer reviewed literature
that has been published in academic
journals. As a result, grey literature (e.g.,
policy documents, white papers, reports)
that have also provided recommendations
for returning to participation in sport and
recreation at community facilities were
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excluded. Given the heterogeneity amongst
policies at municipal, provincial/state and
federal levels, in addition to their
constantly evolving nature as the pandemic
has unfolded, we believe that drawing on
only empirical evidence and key
stakeholder opinions enabled us to provide
clearer and concise recommendations.
However, the number of commentaries
identified by this review also presents a
limitation. Fourth, due to the rapid nature
of this review, we did not conduct a risk of
bias assessment for the included literature,
which may bias our findings. Finally, these
recommendations are not exhaustive as
more research with implications for
reducing transmission in sport and
recreational settings is published every
day. Moving forward to address the
limitations, researchers and practitioners
are encouraged to update these
recommendations in an iterative manner
as new information emerges.

Conclusions

In sum, this rapid review has provided
timely practical recommendations to
support the safe reopening of the sport and
recreation industry. The recommendations
identified by this review will provide
guidance for practitioners that help the
sport and recreation industry return to a
degree of normalcy that has not been
experienced since the onset of the
pandemic. Considering the notion that
herd immunity may be unlikely (Madhi,
2021), the progressive return to normalcy
for this industry is extremely important, as
it will help address the adoption of
unhealthy lifestyles and mental health
issues that the pandemic has caused.

Authors’ Qualifications
The authors’ qualifications are as
follows: Kevin E. S. Wilson, MHK; Zachary

C. T. Evans, MHK; P. ]. Miller, MHK; Denver,
M. Y. Brown, PhD.

References

Almasri, D., Noor, A., & Diri, R. (2020). Behavioral
changes in gym attending due to COVID-19
pandemic: A descriptive survey. Journal of
Microscopy and Ultrastructure, 8(4), 165-
167.doi:10.4103/JMAU.JMAU_64_20

Altavilla, G., Macri, I, & Esposito, G. (2021). Data
collection on indoor and outdoor physical
activities during the SARS-COVID-2
pandemic. Journal of Physical Education
and Sport, 21(1), 686-691.
doi:10.7752 /jpes.2021.s1083

Amagasa, S., Machida, M, Ding, D., & Inoue, S.
(2020). Preventing infectious diseases
outbreaks at exercise facilities. Managing

Sport and
Leisure,d0i:10.1080/23750472.2020.1779
116

Amini, H., Habibi, S, Islamoglu, A. H,, Isanejad, E., &
Daniyari, H. (2021). COVID-19 pandemic-
induced physical inactivity: The necessity
of updating the Global Action Plan on
physical activity 2018-2030.
Environmental Health and Preventative
Medicine, 26,32.d0i:10.1186/s12199-021-
00955-z

Asif, 1. M., Chang, C. ], Diamond, A. B, Raukar, N,, &
Zaremski, J. L. (2020). Returning athletes
back to high school sports in the COVID-19
era: Preparing for fall. Sports Health, 12(6),
518-520.
doi:/10.1177/1941738120953851

Bae, S., Kim, H,, Jung, T, Lim, ], Jo, D,, Kang, G, ...
Kwon, H. (2020). Epidemiological
characteristics of COVID-19 outbreak at
fitness centers in Cheonan, Korea. Journal
of Korean Medical Science, 35(31), e288.
doi:10.3346/jkms.2020.35.e288

Bates, L. C,, Zieff, G., Stanford, K., Moore, ]. B,, Kerr, Z.
Y., Hanson, E. D,, . . . & Stoner, L. (2020).
COVID-19 Impact on Behaviors across the
24-Hour Day in Children and Adolescents:
Physical Activity, Sedentary Behavior, and
Sleep. Children-Basel, 7(9), 138.
doi:10.3390/children7090138

Blocken, B., van Druenen, T., Ricci, A, Kang, L., van
Hoof, T., Qin, P.,, . .. Brombacher, A. C.
(2021). Ventilation and air cleaning to limit
aerosol particle concentrations in a gym
during the COVID-19 pandemic. Building

Health & Fitness Journal of Canada, ISSN 1920-6216, Vol. 15, No. 1 - March 30, 2022 - 48


https://dx.doi.org/10.4103%2FJMAU.JMAU_64_20
https://doi.org/10.1177/1941738120953851
https://doi.org/10.3346/jkms.2020.35.e288
https://doi.org/10.3346/jkms.2020.35.e288
https://doi.org/10.3346/jkms.2020.35.e288

RECOMMENDATIONS FOR RETURN TO SPORT AND RECREATION

and Environment, 193(15), 107659.
d0i:10.1016/j.buildenv.2021.107659
Blocken, B., van Druenen, T. van Hoof T,
Verstappen, P. A, Marchal, T., & Marr, L. C.
(2020). Can indoor sports centers be
allowed to re-open during the COVID-19
pandemic based on a certificate of
equivalence? Building and Environment,
180, 107022.
doi:10.1016/j.buildenv.2020.107022
Bulfone, T. C., Malekinejad, M., Rutherford, G. W., &
Razani, N. (2021). Outdoor transmission of
SARS-CoV-2 and other respiratory viruses:
a systematic review. The Journal of
Infectious Diseases, 223(4), 550-561.
Carmody, S., Murray, A., Borodina, M., Gouttenbarge,
V., & Massey, A. (2020). When can
professional sport recommence safely
during the COVID-19 pandemic? Risk
assessment and factors to consider. British
Journal of Sports Medicine, 54(16), 946-948.
,doi: 10.1136/bjsports-2020-102539
Castagna, C., Bizzini, M., Leguizamon, A. P., Pizzi, A,
Torquati, R. & Povoas, S. (2020).
Considerations and best practices for elite
football officials return to play after COVID-
19 confinement, Managing Sport and
Leisure,
doi:10.1080/23750472.2020.1783841
Chu, D, Gu, H, Chang, L., Cheuk, S. Gurung, S.,
Krishnan, P,, ... Poon, L. (2021). SARS-CoV-
2 Superspread in Fitness Center, Hong
Kong, China, March 2021. Emerging
Infectious Diseases, 27(8), 2230-2232.
doi:10.3201/eid2708.210833
Cilhoroz, B.T. & DeRuisseau, L.R. (2021). Safety
protocols in an exercise facility result in no
detectable SARS-CoV-2 spread: A case
study. Physiological Reports, 9, e14967.
doi:10.14814 /phy2.14967
Cortez, A. C. L., Pitanga, F. ]. G, Ameida-Santos, M. A,
Nunes, R. A. M., Botero-Rosas, D. A, &
Dantas, E. H. M. (2020). Centers of physical
activities and health promotion during the
COVID-19 pandemic. Revista da Associacao
Medica Brasileira. 66(10).
doi:10.1590/1806-9282.66.10.1328
Cunningham, G. B. (in press). Physical activity and
its relationship with COVID-19 cases and
deaths: Analysis of US counties. Journal of
Sport and Health Science.
doi:10.1016/j.jshs.2021.03.008
D'Agostino, E. M., Armstrong, S. C., Humphreys, L.,
Coffman, S., Sinclair, G., Permar, S. R, &

Akinboyo, I. C. (2021). Symptomatic SARS-
CoV-2 transmission in youth and staff
attending day camps. Pediatrics, 147(4), 1-
6.d0i:10.1542/peds.2020-042416

Daly, M. Suttin, A. R, & Robinson, E. (2020).
Longitudinal changes in mental health and
the COVID-19 pandemic: Evidence from the
UK  household longitudinal study.
Psychological Medicine, 1-10.
doi:10.1017/S0033291720004432

Dehghani, F., Omidi, F., Yousefinejad, S., & Taheri, E.
(2020). The hierarchy of preventive
measures to protect workers against the
COVID-19 pandemic: A review. Work, 67,
771-777.doi:10.3233/WOR-203330

Denay, K., Breslow, R. G., Turner, M. N., Nieman, D.
C., Roberts, W. 0., & Thomas, B. (2020).
ACSM Call to action statement: COVID-19
considerations for sports and physical
activity. Current Sports Medicine Reports,
19(8), 326-328.
doi:10.1249/JSR.0000000000000739

Dennerlein, ]. T., Burke, L., Sabbath, E. L., Williams, J.
A. R, Peters, S. E., Wallace, L., . .. Sorensen,
G. (2020). An integrative total health
framework for keeping workers safe and
healthy during the COVID-19 pandemic.
Human Factors, 62(5), 689-696.
doi:10.1177/0018720820932699

DiFiori, . P., Green, G., Meeuwisse, W., Putukian, M.,
Solomon, G. S., & Sills, A. (2021). Return to
sport for North American professional
sport leagues in the context of COVID-19.
British Journal of Sports Medicine, 55(8),
417-421. doi:10.1136/bjsports-2020-
103227

Ding, D. Kolbe-Alexander, T. L. Nguyen, B,
Katzmarzk, P. T., Pratt, M., & Lawson, K. D.
(2017). The economic burden of physical
inactivity: a systematic review and critical
appraisal. British Journal of Sports Medicine,
51, 1392-1409. doi:10.1136/bjsports-
2016-097385

Doherty, C., Mann, L., Angus, S. A., Chan, ]J., Molgat-
Seon, Y., & Dominellj, P. B. (2021). Impact of
wearing a surgical and cloth mask during
cycle exercise.  Applied  Physiology,
Nutrition, and Metabolism, 46, 753-762.
doi:10.1139/apnm-2021-0190

Dolesh, R.]. (2020). How Parks and Recreation Will
Change Forever: A closer look at the new
normal that looms ahead. Parks &
Recreation, 38-43.

Health & Fitness Journal of Canada, ISSN 1920-6216, Vol. 15, No. 1 - March 30, 2022 - 49


https://doi.org/10.1016/j.buildenv.2021.107659
https://doi.org/10.1016/j.buildenv.2021.107659
https://doi.org/10.1016/j.buildenv.2021.107659
https://doi.org/10.1016/j.buildenv.2020.107022
https://doi.org/10.1016/j.buildenv.2020.107022
https://doi.org/10.1016/j.buildenv.2020.107022
http://dx.doi.org/10.1136/bjsports-2020-102539
http://dx.doi.org/10.1136/bjsports-2020-102539
doi:%2010.1136/bjsports-2020-102539
https://doi.org/10.1590/1806-9282.66.10.1328
https://doi.org/10.1590/1806-9282.66.10.1328
https://doi.org/10.1590/1806-9282.66.10.1328
https://doi.org/10.1017/S0033291720004432

RECOMMENDATIONS FOR RETURN TO SPORT AND RECREATION

Dominski, F. H., & Brandt, R. (2020). Do the benefits
of exercise in indoor and outdoor
environments during the COVID-19
pandemic outweigh the risks of infection?
Sport Sciences for Health, 16, 583-588.
doi:10.1007/s11332-020-00673-z

Donadu, M. G., Pizzi, A. R, & Zeppilli, P. (2020)
COVID-19, indications for professional
football teams and referees training
resumption. The Journal of Infection in
Developing Countries. 14(10), 1084-1089.
doi:10.3855/jidc.13436.

Drury, ], Rogers, M. B,, Marteau, T. M,, Yardley, L.,
Reicher, S., & Stott, C. (2021). Re-opening
live events and large venues after Covid-19
‘lockdown’: Behavioural risks and their
mitigations. Safety Science, 139, 105243.
doi:10.1016/j.ssci.2021.105243

Egger, F., Bulmenauer, D., Fischer, P., Venhorst, A,
Kulenthiran, S., Bewarder, Y., . . . Mahfoud,
F. (2021). Effects of face masks on
performance and cardiorespiratory
response in well-trained athletes. Clinical
Research in Cardiology.
doi:10.1007/s00392-021-01877-0

Epstein, D., Korytny, A., Isenberg, Y., Marcusohn, E.,
Zukermann, R., Boaz, B.. .. Miller, A.
(2021). Return to training in the COVID-19
era: The physiological effects of face masks
during exercise. Scandinavian Journal of
Medicine & Science in Sports, 31, 70-75.
doi:10.1111/sms.13832

Feiler, S., & Breuer, C. (2021). Perceived threats
through COVID-19 and the role of
organizational capacity: Findings from
non-profit sports clubs. Sustainability,
13(12),6937.d0i:10.3390/su13126937

Fereday, ], & Muir-Cochrane, E. (2006).
Demonstrating rigor using thematic
analysis: A hybrid approach of inductive
and deductive coding and theme
development. International Journal of
Qualitative Methods, 5(1), 1-11.

Fitzgerald, H.T., Rubin, S.T., Fitzgerald, D.A., & Rubin,
B.K. (in press). Covid-19 and the impact on
young athletes. Paediatric Respiratory
Reviews. d0i:10.1016/j.prrv.2021.04.005

Francis, J., & Francis, L. (2020). Immunization and
participation in amateur youth sports.
Journal of the Philosophy of Sport, 47(2),
151-167.
doi:10.1080/00948705.2020.1750960

Gentil, P., de Lira, C. A. B, Souza, D., Jimenez, A,
Mayo, X., Gryschek, A. L. d. F. P. L., . ..

Carnevali Junior, L. C. (2020). Resistance
training safety during and after the SARS-

Cov-2 outbreak: Practical
recommendations. BioMed Research
International, 2020, 3292916.

doi:10.1155/2020/3292916

Graneheim, U.H., Lindgrem, B.-M., & Lundman, B.
(2017). Methodological challenges in
qualitative content analysis: A discussion
paper. Nurse Education Today, 56, 29-34.

Haddad, M., Abbes, Z. Mujika, I, & Chamari, K.
(2021). Impact of COVID-19 on swimming
training:  Practical = recommendations
during home  confinement/isolation.
International Journal of Environmental
Research and Public Health, 18, 4767.
doi:10.3390/ijerph18094767

Hamer, M., Kivimaki, M., Gale, C.,, & Batty, G. D.
(2020). Lifestyle risk factors, inflammatory
mechanisms, and COVID-19
hospitalizations: A  community-based
cohort study of 387,109 adults in UK. Brain,
Behavior, and Immunity, 87, 184-187.
doi:10.1016/j.bbi.2020.05.059

Haraf, R. H., Faghy, M. A,, Carlin, B., & Josephson, R.
A. (2021). The physiological impact of
masking is insignificant and should not
preclude routine use during daily activities,
exercise, and rehabilitation. journal of
Cardiopulmonary  Rehabilitation  and
Prevention, 41(1), 1-5.
doi:10.1097/HCR.0000000000000577

Harder, T., Koch, ]., Vygen-Bonnet, S., Kulper-Schiek,
W, Pilic, A, Reda, S., . . . Wichmann, O.
(2021). Efficacy and effectiveness of
COVID-19 vaccines against SARS-CoV-2
infection: Interim results of a living
systematic review, 1 January to May 2021.
Euro Surveillance, 26(28), 2100563.
doi:10.2807/1560-
7917.ES.2021.26.28.2100563

Hodgson, L. Phillips, G., Gordon, ]J., Hanson, ],

Maclean, ], Matherma, P., . . . Patricios, J.
(2020). Interassociation consensus
recommendations for pitch-side

emergency care and personal protective
equipment for elite sports during the
COVID-19 pandemic. British Journal of
Sports Medicine, 55, 531-538.
doi:10.1136/bjsports-2020-103226
Hodgson L., Phillips, G., Saggers, R.T., Sharma, S,,
Papadakism M., Redhead, C,, ... Patricios, J.
(2021). Medical care and first aid: An
interassociation consensus framework for

Health & Fitness Journal of Canada, ISSN 1920-6216, Vol. 15, No. 1 - March 30, 2022 - 50


https://doi.org/10.1007/s11332-020-00673-z
https://doi.org/10.1007/s11332-020-00673-z
https://doi.org/10.1007/s11332-020-00673-z
https://doi.org/10.1080/00948705.2020.1750960
https://doi.org/10.1080/00948705.2020.1750960
https://doi.org/10.1155/2020/3292916
https://doi.org/10.1155/2020/3292916
https://dx.doi.org/10.1016%2Fj.bbi.2020.05.059
https://dx.doi.org/10.1097%2FHCR.0000000000000577

RECOMMENDATIONS FOR RETURN TO SPORT AND RECREATION

organised non-elite sport during the
COVID-19 pandemic. British Journal of
Sports Medicine, 0, 1-12.
doi:10.1136/bjsports-2020-103622

HopkKins, S. R, Dominellj, P. B., Davis, C. K., Guenette,
J. A, Luks, A. M., Molgat-Seon, Y., . . .
Strickland, M. K. (2020). Face masks and
the cardiorespiratory response to physical
activity in health and disease. Annals of the
American Thoracic Society, 18(3), 399-408.
doi:10.1513/AnnalsATS.202008-990CME

Hou, H. C,, Remoy, H,, Jylha, T., & Putte, H. V. (2021).
A study on office workplace modification
during the COVID-19 pandemic in The
Netherlands. Journal of Corporate Real
Estate, 1463-001X. doi:10.1108/JCRE-10-
2020-0051

Hughes, D., Saw, R., Perera, N. K. P.,, Mooney, M,,
Wallett, A., Cooke, ], . . . Broderick, C.
(2020). The Australian Institute of Sport
framework for rebooting sport in a COVID-
19 environment. Journal of Science and
Medicine in Sport, 23(7), 639-662.
doi:10.1016/j.jsams.2020.05.004

Jones, B, Phillips, G., Beggs, C., Calder, J., Cross, M,,
Pearce, N, ... Kemp, S. (2021). British
Journal of Sports Medicine, 0(0), 1-2.
doi:10.1136/bjsports-2021-104225

Kemp, S., Cowie, C.M,, Gillett, M., Higgins, R, Hill, ],
Igbal, Z.,, . . . Calder, ]. (2021). Sports
medicine leaders working with
government and public health to plan a
‘return-to-sport’ during the COVID-19
pandemic: The UK’s collaborative five-
stage model for elite sport. British Journal
of Sports  Medicine,  55(1), 4-5.
doi:10.1136/bjsports-2020-102834

Khangura, S., Konnyu, K., Cushman, R., Grimshaw, J.,
& Moher, D. (2012). Evidence summaries:
the evolution of a rapid review approach.
Systematic reviews, 1(1), 1-9.
doi:10.1186/2046-4053-1-10

Kim, Y., & Kang, S. (2021). Perceived crowding and
risk perception according to leisure activity
type during COVID-19 wusing spatial
proximity.  International  Journal of
Environmental Research and Public Health,
18(2),457.d0i:10.3390/ijerph18020457

Kim, Y. Cho, ], & Kang, S. (2020). Study on the
relationship between leisure activity
participation and wearing a mask among
Koreans during COVID-19 crisis: Using TPB
model. International Journal of

Environmental Research and Public Health,
17,7674.doi: 10.3390/ijerph17207674
Kumar, A., Priya, B, & Srivastava, S. K. (2021).
Response to the COVID-19: Understanding
implications of government lockdown
policies. Journal of Policy Modeling, 43(1),
76-94.
doi:10.1016/j.jpolmod.2020.09.001
Lakicevic, N., D’Antona, G., Paoli, A. Bianco, A,
Maksimovic, N., Ostojic, S., & Drid, P. (in
press). Behind the mask: Rethinking the
use of face masks while exercising. Science
& Sports, 1-3.
doi:10.1016/j.scispo.2021.02.003
Madhi, S. A. (2021). COVID-19 herd immunity v.
learning to live with the virus. South African
Medical Journal.
doi:10.7196/SAM].2021.v111i9.16005
Maditinos, Z. Vassiliadis, C., Tzavlopoulos, Y., &
Vassiliadis, S. A. (2020). Sports events and
the COVID-19 pandemic: Assessing
runners’ intentions for future participation
in running events - evidence from Greece.
Tourism  Recreation Research, 1-12.
doi:10.1080/02508281.2020.1847422
Martin, A. M., Champ, F, & Franklin, Z. (2021).
COVID-19: Assessing the impact of
lockdown on recreational athletes.
Psychology of Sport and Exercise, 56, 1-11.
doi:10.1016/j.psychsport.2021.101978
Matos, R, Antunes, N. A, & Rosa, M. (2021).
Portuguese adults’ concern on return to
indoor sports practice after confinement
due to COVID-19 pandemic - mitigation
strategies proposals COVID-19. Cuadernos
de Psicologia del Deporte, 21(2), 227-241.
http://hdl.handle.net/10400.8/5737
McElheny, K. D., Little, D., Taylor, D., & Manzi, |. E.
(2021). Communicable illness mitigation
strategies for traveling elite sporting
organizations. Sports Health: A
Multidisciplinary Approach, 1-6.
doi:10.1177/19417381211032226
McLarnon, M., & Heron, N. (2021). The COVID-19
athlete passport: A tool for managing
athlete COVID-19 status surrounding the
Tokyo 2020 Olympic games. The Physician
and Sportsmedicine, 1-4.
doi:10.1080/00913847.2021.1885964
Mercurio, A. M., Gianakos, A. L., Mulcahey, M. K,, &
Sutton, K. M. (2020). Five myths of COVID-
19 for the team physician. HSS Journal,
16(Suppl 1), S173-S178.
doi:10.1007/s11420-020-09793-1.

Health & Fitness Journal of Canada, ISSN 1920-6216, Vol. 15, No. 1 - March 30, 2022 - 51


https://doi.org/10.1513/AnnalsATS.202008-990CME
https://doi.org/10.1513/AnnalsATS.202008-990CME
https://doi.org/10.1513/AnnalsATS.202008-990CME
https://doi.org/10.1108/JCRE-10-2020-0051
https://doi.org/10.1108/JCRE-10-2020-0051
https://doi.org/10.1016/j.jsams.2020.05.004
https://doi.org/10.1016/j.jsams.2020.05.004
https://doi.org/10.1186/2046-4053-1-10
https://doi.org/10.3390/ijerph18020457
http://hdl.handle.net/10400.8/5737

RECOMMENDATIONS FOR RETURN TO SPORT AND RECREATION

Megahed, N. A, & Ghoneim, E. M. (2021). Indoor air
quality: Rethinking rules of building design
strategies in post-pandemic architecture.
Environmental Research, 193, 110471. doi:
10.1016/j.envres.2020.110471

Moore, S. A, Faulkner, G., Rhodes, R. E., Brussoni, M.,
Chulak-Bozzer, T. Ferguson, L. ], . . .
Tremblay, M. S. (2020). Impact of the
COVID-19 virus outbreak on movement
and play behaviours of Canadian children
and youth: A national survey. International
Journal of Behavioral Nutrition and Physical
Activity, 17(1), 85. doi:10.1186/s12966-

020-00987-8
Morawska, L., Tang, ]. W., Bahnfleth, W., Bluyssen, P.
M., Boerstra, A., Buonanno, G., ... Yao, M.

(2020). How can airborne transmission of
COVID-19 indoors be  minimised?
Environmental International, 142, 105832.
doi:10.1016/j.envint.2020.105832

Morris, G.A., & Cannady, R. (2019). Proper use of the
hierarchy of controls. Professional Safety,
64(8), 37-40.

Mulcahey, M. K,, Gianakos, A. L., Mercurio, A., Rodeo,
S., & Sutton, K. M. (2021). Sports medicine
considerations during the COVID-19
pandemic. The American Journal of Sports
Medicine, 49(2), 512-521.
doi:10.1177/0363546520975186

Murakami, M., Miura, F., Kitajima M., Fujii, K,
Yasutaka, T., Iwasaki, Y., . .. Imoto, S. (in
press). COVID-19 risk assessment at the
opening ceremony of the Tokyo 2020
Olympic Games. Microbial Risk Analysis.
doi:10.1016/j.mran.2021.100162.

National Institute for Occupational Safety and
Health. (2015, January 13). Hierarchy of
Controls. Centers for Disease Control and
Prevention.
https://www.cdc.gov/niosh/topics/hierar
chy/

Parker, |, Boles, C., Leleck, O., Buerger, A., Egnot, N,,
Sundermann, A., & Bussmann, E. (2020).
Advancing toward normal operations for
arenas and stadiums. Toxicology and
Industrial ~ Health, 36(9), 718-727.
doi:10.1177/0748233720964651

Pena, ]., Altarriba-Bartes, A., Vicens-Bordas, ]., Gil-
Puga, B., Pinies-Penades, G., Alba-Jiminez,
C. ... Casals, M. (2020). Sports in time of
COVID-19: Impact of the lockdown on team
activity. Apunts Sports Medicine,
56(100340), 1-17.
doi:10.1016/j.apunsm.2020.100340

Pinheiro, M. D., & Luis, N. C. (2020). COVID-19 could
leverage a sustainable built environment.
Sustainability, 12, 5863.
doi:10.3390/su12145863

Piotrowski, D., & Piotrowski, A. I. (2021). Operation
of gyms and fitness clubs during the COVID-
19 pandemic - financial, legal, and
organisational conditions. Journal of
Physical Education and Sport, 21(2), 1021~
1028. doi:10.7752 /jpes.2021.s2127

Ramos e Corte, A. C., Grava de Sousa, ]. P., Grava de
Sousa, I. F.,, Garcia, R. M., & Stancati, ].
(2020). COVID-19 safety recommendations
for the reopening of the Dr. Joaquim Grava
Corinthias  training facility.  Revista
Brasileira de Medicina do Esporte, 26(5),
382-385. doi:10.1590/1517-
8692202026052019_0044

Romano-Bertrand, S., Aho Glele, L-S., Grandbastien,
B, & Lepelletier, D. (2020). Preventing
SARS-CoV-2 transmission in rehabilitation
pools and therapeutic water environments.
Journal of Hospital Infection, 105, 625-627.
doi:10.1016/j.jhin.2020.06.003

Schumacher, Y.0., Tabben, M. Chamari, K,
Dzendrowskyj, P., Bahr, R., Hassoun, K, . ..
Jeremijenko, M. (2021). Environmental
surface contamination with SARS-CoV-2 in
professional football clubs. Science and
Medicine in Football.
doi:10.1080/24733938.2021.1941227

Shurlock, J., Muniz-Pardos, B., Tucker, R., Bachl, N,
Papadopoulou, T. Holloway, G, .
Pitsiladis, Y. P. (2021). Recommendations
for face coverings while exercising during
the COVID-19 pandemic. Sports Medicine -
Open, 7(19), 1-8. do0i:10.1186/s40798-021-
00309-7

Sikka, R, Lincoln, A. E., Adamson, B. ]. S, Epstein, J.
A, & Krumholz, H. M. (2020). What's
important: Reopening lessons from the big
leagues’ experiences with COVID-19. The
Journal of Bone and Joint Surgery, 103(1).
doi:10.2106/JBJS.20.01894

Spigarelli, C. (2020). Understanding the hierarchy of
controls through a pandemic. Professional
Safety, 65(5), 20-21.

Suhs, T., Gerlach, D., Garfin, ., Lorentz, A., Firestone,
M., Sherden, M., . . . Medus, C. (2021).
COVID-19 outbreak associated with a
fitness center - Minnesota, September-
November 2020. Clinical Infectious
Diseases, ciab653.
d0i:10.1093/cid/ciab653

Health & Fitness Journal of Canada, ISSN 1920-6216, Vol. 15, No. 1 - March 30, 2022 - 52


https://dx.doi.org/10.1016%2Fj.envres.2020.110471
https://doi.org/10.1016/j.envint.2020.105832
https://doi.org/10.1016/j.envint.2020.105832
https://doi.org/10.1016/j.envint.2020.105832
https://doi.org/10.1590/1517-8692202026052019_0044
https://doi.org/10.1590/1517-8692202026052019_0044
https://doi.org/10.1590/1517-8692202026052019_0044
https://doi.org/10.1016/j.jhin.2020.06.003
https://doi.org/10.1016/j.jhin.2020.06.003
https://doi.org/10.1016/j.jhin.2020.06.003
http://dx.doi.org/10.2106/JBJS.20.01894
http://dx.doi.org/10.2106/JBJS.20.01894

RECOMMENDATIONS FOR RETURN TO SPORT AND RECREATION

Tcymbal, A., Demetriou, Y., Kelso, A.,, Wolbring, L.,
Wunsch, K., Wasche, H,, ... Reimers, A. K.
(2020). Effects of the built environment on
physical activity: A systematic review of
longitudinal studies taking sex/gender into
account. Environmental Health and
Preventative Medicine, 25, 75.
doi:10.1186/s12199-020-00915-z

Timpka, T. (2020). Sports health during the SARS-
Cov-2  pandemic. Sports  Medicine.
doi:10.1007/s40279-020-01288-7

Tinaz, C., & Emiroglu, 0. (2020). Reopening of tennis
clubs and solutions for changing consumer
habits in the COVID-19 era. ITF Coaching
and Sport Science Review, 81(28), 25-26.
doi:10.52383/itfcoaching.v28i81.39

Tricco, A. C. Langlois, E., Straus, S. E., & World
Health Organization. (2017). Rapid reviews
to strengthen health policy and systems: a
practical guide. World Health Organization.

Vancini, R. L., Andrade, M. S., Nikolaidis, P. T.,
Knechtle, B., Rosemann, T., Viana, R. B., & de
Lira, C. A. B. (2021). COVID-19: It’s still a
time for health professionals, physical
activity enthusiasts and sportive leagues
not to let guard down. Sports Medicine and
Health Science, 3(1), 49-53.
doi:10.1016/j.smhs.2021.01.002

Wackerhage. H., Everett, R., Kruger, K., Murgia, M.,
Simon, P., Gehlert, S., ... Schonfelder, M.
(2020). Sport, exercise and COVID-19, the
disease caused by the SARS-CoV-2
Coronavirus. German Journal of Sports
Medicine, 71, E1-E12.
d0i:10.5960/dzsm.2020.441

Watson, A. M. Haraldsdottir, K., Biese, K. M,
Goodavish, L., Stevens, B., & McGuine, T. A.
(2021). COVID-19 in US youth soccer
athletes during summer 2020. Journal of
Athletic ~ Training,  56(6), 542-547.
doi:10.4085/610-20

Wong, A. Y., Ling, S. K, Louie, L. H,, Law, G. Y., So, R.
C. Lee,D.C....Yung, P.S. (2020). Impact of
the COVID-19 pandemic on sports and
exercise. Asia-Pacific Journal of Sports
Medicine, Arthroscopy, Rehabilitation and
Technology, 22, 39-44.
d0i:10.1016/j.asmart.2020.07.006

World Health Organization Regional Office for

Europe (2020). Coronavirus disease
(COVID-19) pandemic. Retrieved July 29,
2021, from

https://www.euro.who.int/en/health-

Zisook,

topics/health-emergencies/coronavirus-
covid-19/novel-coronavirus-2019-ncov
R. E., Monnot, A, Parker, ], Gaffney, S,
Dotson, S., & Unice, K. (2020). Assessing
and managing the risks of COVID-19 in the
workplace: Applying industrial hygiene
(IH)/occupational and environmental
health and safety (OEHS) frameworks.
Toxicology and Industrial Health, 36(9),
607-618.
doi:10.1177/0748233720967522

Health & Fitness Journal of Canada, ISSN 1920-6216, Vol. 15, No. 1 - March 30, 2022 - 53


https://doi.org/10.1007/s40279-020-01288-7
https://doi.org/10.1007/s40279-020-01288-7
https://doi.org/10.1007/s40279-020-01288-7
https://doi.org/10.52383/itfcoaching.v28i81.39
https://doi.org/10.1016/j.smhs.2021.01.002
https://doi.org/10.1016/j.smhs.2021.01.002
https://doi.org/10.1016/j.smhs.2021.01.002

