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Abstract

Objectives: Wearing a mask is an important method for reducing severe acute respi-
ratory syndrome coronavirus 2 (SARS-CoV-2) transmission in health care and public
safety settings. We assess the evidence regarding masking in the workplace during the
initial months of the COVID-19 pandemic (PROSPERO CRD4202432097).

Methods: We performed a systematic review of published literature from 4 databases
and evaluated the quality of evidence with the Grading of Recommendations, Assess-
ment, Development, and Evaluation (GRADE) framework. We searched for observa-
tional and experimental research involving public safety and health care workers. We
included articles evaluating the use of masks, versus no mask, on the outcome of SARS-
CoV-2 infection.

Results: Our search yielded 15,013 records, of which 9 studies were included. Most
studies (n = 8; 88.9%) involved infections or outbreaks among health care workers.
The majority (88.9%) used in-depth interviews of cases and non-cases to obtain self-
reported use of masks during periods of exposure. One of 9 studies quantitatively
assessed differences in SARS-CoV-2 infection based on use of masks in non-patient
care settings. Use of observational study designs, small sample sizes, inadequate con-
trol for confounding, and inadequate measurement of exposure and non-exposure
periods with infected coworkers contributed to the quality of evidence being judged
as very low.

Conclusions: The available evidence from the initial months of the pandemic suggests
that the use of masks in congregate, non-patient care settings, such as breakrooms,
helps to reduce risk of SARS-CoV-2 virus transmission. However, this evidence is lim-
ited and is of very low quality. Prospective studies incorporating active observation

measures are warranted.
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1 | INTRODUCTION

1.1 | Background

Since the COVID-19 pandemic began, numerous recommendations
from the Centers for Disease Control and Prevention (CDC) and pro-
fessional organizations suggest that workers in the health care and
public safety sectors don personal protective equipment (PPE) to effec-
tively mitigate exposure to severe acute respiratory syndrome coro-
navirus 2 SARS-CoV-2.1 Most recommendations address use of facial
coverings during encounters with patients, particularly with individu-
als suspected of or at higher risk of having COVID-19. The COVID-19
pandemic has made visible a unique body of research comparing dif-
ferent types of facial coverings based on laboratory and observational
research.2® In addition, there is a growing body of research investi-
gating the impact of different types of PPE in relation to SARS-CoV-
2 infection.2* These data will guide future decisions for the remain-
der of the COVID-19 pandemic as well as future pandemics. We aim to
address the impact of facial coverings (hereafter referred to as masks)
in health care and public safety on SARS-CoV-2 infection in non-patient
care settings like breakrooms.

1.2 | Importance

Health care workers (HCWs) and public safety workers (PSWs) have
been at the front lines addressing the COVID-19 pandemic and are
an ideal target for risk mitigation efforts. These groups are compa-
rable, and therefore, how one group responded to exposure risk in
the workplace will add to the lessons learned from the pandemic and
guide future decisions. Both HCWs and PSWs are often in close prox-
imity and exposed to one another for prolonged periods of time when
not caring for or otherwise around patients. Both interact in break-
rooms, conference rooms, education venues, and other common areas
designated for employees. In these environments, infection preven-
tion activities, such as masking, physical distancing, and hand hygiene,
may be less rigorous. High-risk behaviors, such as eating, smoking, and
public speaking, may be more common in these settings. Furthermore,
HCWs and PSWs are also similar in the following ways: (1) they care
for acute illness and injury during emergency situations; (2) their work-
related tasks (ie, patient care) are often unpredictable, especially when
comparing public safety to HCWs in the emergency department and
other acute care settings; (3) PSWs and HCWs are similar in how their
work is organized- in both settings, most work in shifts, including rotat-
ing shifts, night shifts, and long duration shifts;> and (4) both occu-
pational groups are exposed to pathogens associated with human ill-
ness, and, therefore, must adopt strategies and protocols that miti-

gate exposure and infection risk.6~8 The key difference between HCWs
and PSWs is the environment where most of the work is done. Those
in public safety perform most work outside of the hospital, clinic, or
other stationary health care facility. They face exposure to hazards and
threats that many HCWs do not. Still, considering the many similari-
ties between these occupational groups, information about risk assess-
ment and work restrictions for emergency medical services (EMS) and
fire personnel are presented collectively with that for HCWs.-?
Similarly, seroprevalence of SARS-Co-V-2 infection has been evalu-
ated jointly for these groups of workers.° lliness among HCWs during
a pandemic threatens the capabilities of already strained health sys-
tems. Exposure of PSWs and the subsequent need to quarantine mul-
tiple individuals at an individual public safety agency further compro-
mises the availability and operational readiness of essential emergency

medical and fire services within a community.

1.3 | Goals of this investigation

During the initial months of the pandemic, wearing masks was believed
to be an important method of reducing the risk of transmission of
SARS-CoV-2 in the workplace. However, there was great uncertainty
regarding the need for masking in potentially low-risk settings such as
breakrooms.?~14 Given this uncertainty, we assessed use of masking
in the workplace, specifically in non-patient care settings while around
coworkers.

2 | METHODS

2.1 | Study design and setting

Although we describe our study as a rapid systematic review,'>1¢ we
adopted a systematic review study design to identify peer-reviewed,
published literature as well as preprint literature. Rapid reviews
and rapid systematic reviews share similar design characteristics to
systematic reviews, yet they differ in the amount of time required
to complete the review and a reduction in the number of databases
searched.’>"18 Narrative reviews, scoping reviews, and other non-
systematically focused searches are less rigorous, often guided by opin-
jon, and may include a limited number of databases searched.!? Similar
to systematic reviews, we prospectively registered our research ques-
tion and methods in advance, searched multiple databases, screened
the literature using standard inclusion/exclusion criteria, evaluated
agreement between screeners, reviewed bibliographies for additional
relevant literature, abstracted key information from the retained lit-

erature, listed reasons for exclusion, and followed the Grading of
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Recommendations Assessment, Development and Evaluation

(GRADE) approach to assess bias.2°

2.2 | Selection of participants

We searched select databases for observational and experimental
research studies focused on adults (18 years or older) identified as
PSWs, including EMS, fire services, and law enforcement (corrections
officers were not included in searches). To capture additional relevant
literature, our search included studies involving HCWs of any type.
We considered additional HCW literature given that (1) the number of
studies germane to PSWs was believed to be limited; (2) PSWs are simi-
lar with respect to potential exposures to SARS-CoV-2 both in patient-
care and non-patient care settings; and (3) the organization of litera-
ture across multiple HCW groups improves generalizability to differ-
ent public safety environments and strengthens our ability to assess

the collective impact of mask use as a risk mitigation strategy.

2.3 | Intervention of interest

Theintervention of interest was wearing a “mask” in work-related envi-
ronments outside of a clinical or public environment. For this literature
review we define the term “mask” as including facemasks, respirators,
or cloth face coverings. The CDC defines facemasks as “surgical masks
or procedure masks.”! A respirator is described by the CDC as “a per-
sonal protective device worn on the face, covering the nose and mouth,
and used to reduce inhalation of hazardous airborne particles, gases, or
vapors.”! Different types of respirators often used in public safety and
health care settings include disposable N95 filtering facepiece respira-
tors, powered air purifying respirators, and elastomeric respirators.! In
contrast to facemasks and respirators, the CDC emphasizes that “cloth
face coverings are not considered personal protective equipment” and
that cloth face coverings should not be worn instead of a respirator
or surgical facemask if more than source control is needed.! How-
ever, because PSWs in the workplace may use a cloth face covering
for the primary purpose of source control when around coworkers, we
retained articles that reported use of facemasks, respirators, or cloth

face coverings.

2.4 | Comparisons of interest

Our primary comparison of interest was wearing a mask versus no

mask.

2.5 | Outcomes

The primary outcome of interest was the incidence of SARS-CoV-2

infection.

2.6 | Literature search methods

Our study team'’s research librarian searched 4 databases (Medline
via PubMed, EMBASE, Preprint Europe PMC, and the World Health
Organization COVID-19 database) from December 1, 2019, to Jan-
uary 29, 2021. Database-specific subject headings and keywords cov-
ering the concepts of COVID-19, HCWs, and masks were used to
identify records relevant to our population, intervention, control, and
outcomes (PICO)-structured research question. The PICO research
question that we sought to answer through this review is: In pub-
lic safety personnel or related workers, does wearing a mask (face cover-
ing) at the workplace (or work vehicle) when around coworkers, versus not
wearing a mask, lower the incidence of COVID-19 infection? (PROSPERO
CRD4202432097; registered January 21, 2021). For purposes of our
search, the PubMed COVID-19 search strategy was adapted from a
search developed in April 2020 by the Medical Library Association
Clinical Librarians Caucus; the Europe PMC COVID-19 search was an
altered version of that database’s filter. Results were downloaded in to
EndNote software and de-duplicated following the Bramer Method.?!
See online Supplement Appendix A for full details of our search strate-

gies for each database.

2.7 | Screening records

We trained co-investigators comprising 3 unique dyads to indepen-
dently screen records. Screeners used the DistillerSR software pro-
gram (Evidence Partners; Ottawa, Ontario, Canada) to review study
titles and abstracts, when available. Our screeners flagged records
for inclusion or exclusion based on elements of the PICO research
question. We retained all records flagged for inclusion and used input
from co-investigators to adjudicate conflicts or differences in opinion

regarding inclusion or exclusion.

2.8 | Full-text review

Three co-investigators independently reviewed the full-text version
of records retained during screening as an inclusion or conflict. Co-
investigators judged each record as relevant or irrelevant against our
study PICO question. We searched the bibliographies of all articles
examined in full-text form to identify potentially relevant research not
identified during the database searches. We then abstracted key infor-
mation into tables from all retained full-text articles. The information
abstracted from each of the retained articles included the full cita-
tion, study participants/subjects, study aims/hypotheses, study design,
intervention, comparisons, outcome measures, and key findings. Three
co-investigators verified data abstractions for accuracy (See online
Supplement Appendix B). Online Supplement Appendix C reports the

reasons given for excluding an article after full-text review.
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2.9 | Data analysis

Pooled analyses were not feasible given the lack of consistency in mea-
surement and reporting across studies. In light of this limitation, we
summarized and synthesized the findings in narrative format. Agree-
ment between reviewers during the screening process was determined

by the Kappa statistic.

2.10 | Risk of bias assessment

We assessed for potential biases of the retained research using a tem-
plate prescribed by the GRADE Working Group.2° Given that none of
the retained studies identified used an experimental research design,
we did not assess for limitations with allocation concealment, blinding
of participants or investigators, incomplete outcome data, flawed mea-
surement, lack of controlling for confounding, or incomplete follow-
up.2223 Following the GRADE approach, we assessed for (1) application
of appropriate eligibility criteria; (2) flaws in measurement of exposure
and outcome; (3) adequacy of controls for confounding; and (4) com-
pleteness of follow-up.2°

2.11 | Quality of evidence assessment

The GRADE framework prescribes that the assessment of evidence
quality, for each outcome, be measured across multiple factors, and in
summary, judge evidence quality as very low, low, moderate, or high.2*
The factors included in this judgment include the study design, risk
of bias, inconsistency, indirectness, imprecision, and other considera-
tions (eg, publication bias and magnitude of effect).?* We identified
wide variability and substantial limitations in the data reported in the
retained research. Given these limitations, we report an aggregate
assessment of evidence quality.

3 | RESULTS

3.1 | Characteristics of participants

Much of the data reported in the retained research originates from
HCWs based in the hospital setting. One of the retained studies
reported including case data from public safety workers,2° yet these
data were reported in combination with data from other health care
personnel. In total, 27,361 HCWs were screened or surveilled as part
of the studies examined in this systematic review.

3.2 | Main results

QOur search yielded 15,013 records (titles and abstracts), of which 41
were retained after co-investigators completed screening and con-

flict adjudication (Figure 1). Interrater agreement across 3 dyads
was moderate (Kappa = 0.46, 0.28, 0.50), and similar to a num-
ber of previous systematic reviews focused on PSWs.'? Forty-one
records were retained for review and examined in full-text by mul-
tiple co-investigators. Concurrent with full-text review, investigators
searched bibliographies and identified 25 potentially relevant publica-
tions, which were also examined in full-text format. In total, 65 full-
text publications were examined against PICO criteria. Among these
publications, 9 publications describing 9 unique studies were retained
(See Table 1 and online Supplement Appendix B), whereas 56 publi-
cations were excluded (See online Supplement Appendix C). During
the initial searches, 2 of the 9 publications retained were identified
as preprint articles.2627 Later in the review process, we discovered
that both preprint publications were published in 2 separate peer-
reviewed journals.22? We therefore identified multiple publications
for 2 unique studies. Key findings from the 9 studies, and their respec-
tive publications (n = 11 total publications), were abstracted into tables
(See online Supplement Appendix B). All exclusions (n = 56) with rea-
sons for exclusion, as determined by multiple co-investigators, appear
in online Supplement Appendix C.

Four of 9 studies used a case report/case study/outbreak investiga-
tion type design.2>30-32 One study, initially published as a preprint,2”
used a cross-sectional study design,2-2? 1 used a case-control study
design,® and 3 studies (1 initially published as a preprint)?® used a
cohort study design or were otherwise characterized having prospec-
tively collected observational data.2831.323435 Although the time
frame of investigations varied, most studies launched and concluded
during the months of March and June 2020. The majority of stud-
ies (n = 8; 88.9%) involved infections or outbreaks among physicians,
nurses, and other HCWs in the hospital setting.2%:30.33-35

Few of the retained studies provided detailed, quantitative data
on the incidence of infection with SARS-CoV-2 and only 1 reported
infections resulting from exposure to a colleague while wearing or
not wearing a mask. In univariate analysis, Celebi et al reported a
significant association (P < 0.05) between exposure to colleagues
in a non-patient care setting without a mask (ie, breakroom), while
consuming food within 1 m of a colleague, and failing to keep a safe
physical distance from a colleague.3? Modeling with logistic regression,
using a backward stepwise method for variable elimination, revealed
that the odds of infection was 7.4 times higher (95% confidence
interval 1.898-29.020) among HCWs who reported staying in the
breakroom when around colleagues not wearing a mask for more than
15 minutes compared to non-cases.3® A separate study by Piapan et al
reported that 27 of 115 (23.5%) HCWs in public hospitals infected with
SARS-CoV-2 reported exposure to colleagues, not infected patients.32
Piapan et al also reported that whereas most HCWs (71.3%) reported
using PPE during working hours, use was not “appropriate” during
HCW meetings.32 Other studies retained in this review reported
SARS-CoV-2 infections relative to mask wearing, describe a lack of
masking in non-patient areas (eg, a breakroom or a meeting room), yet

provide no or limited quantitative data.
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Identification of studies via other methods

Identification

)

Records identified from:
PubMed (n=3,272)
EMBASE (n=3,894)

Europe PMC (n=3,347)

WHO (n=4,500)
TOTAL (n=15,013)

L4

— ]

Records screened:
TOTAL (n=9,169)
Dyad 1 (n=3,056; Kappa=0.46)
Dyad 2 (n=3,057; Kappa=0.28)
Dyad 3 (n=3,056; Kappa=0.50)
Total inclusions (n=11)

Records removed before
screening:
Duplicate records removed:
PubMed (n=9)
EMBASE (n=2,251)
Europe PMC (n=175)
WHO (n=3,409)
TOTAL (n=5,844)

Records/reports identified from:
Bibliography Search (n=25)

Records excluded and conflicts
preconflict adjudication:
Total exclusions (n=9,128)
Dyad 1 (n=3,033; Conflicts=16)
Dyad 2 (n=3,045; Conflicts=10)
Dyad 3 (n=3,050; Conflicts=4)

|

Records/reports sought for
retrieval (n=25)

|

Records/reports not
= retrieved (n=1)
- y
g
S Total inclusions sought for Conflicts sought for retrieval Jv
@ retrieval (n=11) (n=30)
Records/reports assessed for
l l eligibility (n=24)
_nn. Records sought for retrieval and l
Records excluded (n=33): | @#——  ;ccocsment for eligibility (n=41)
Most common reason for Records/reports excluded
exclusion is data on (n=23):
— comparison of interest not l Most common reason for
— rego'rted (n:12).fSee ,Alppgndix exclusion is data on
for reasons for exclusion. o comparison of interest not
§ Studies included (n=9 TOTAL): reported (n=11). See Appendix
3 From other searches (n=1) C for reasons for exclusion.
£ Preprints (n=2)
FIGURE 1 Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow chart of the literature search

3.3 | Description of interventions

Although all 9 of the retained studies reported on use of masks as an
intervention of interest, the details of mask use were limited. Most
studies (n = 8; 88.9%) reported use of in depth interviews of cases
and non-cases and obtaining self-reported use of masks during specific
periods of exposure.?8-30:32-35 The method of measurement for mask
wearing was unclear in a study by Gao et al.?! None of the retained
studies reported the exact timing of mask use, adherence to proper
mask placement, or use of masks for source control among cases.

3.4 | Description of comparisons

Only 1 of 9 studies quantitatively assessed differences in SARS-CoV-
2 infection (cases of COVID-19) based on use or inappropriate use
of masks.33 One additional study compared rates of contact with col-
leagues and/or patients by HCWs with or without diagnosis of COVID-
19.32 The remainder of studies (1) compared risk of exposure based on
numerous factors (eg, cohort, location, or other), (2) aggregated mask-
ing with other measures of PPE, and (3) showed variation in how the
outcomes were quantified. This variation prevented aggregation of the

data for pooled estimates of effect.

3.5 | Description of outcome measures

One study assessed infections reported directly to the health depart-
ment, which originated from various health care settings.?> Six of 9
studies (66.7%) identified cases with the reverse transcriptase poly-

merase chain reaction test,26-30:32-34 \whereas 3 studies did not report
the exact method used to identify cases or referenced a resource that

was not immediately available for this review.?>31:3>

3.6 | Quality of evidence assessment

Lack of detailed reporting prevented use of the GRADE-specific evi-
dence profile tables to formally assess evidence quality.2* However,
we used the GRADE approach to evaluate the overall quality of the
retained observational research.?® We identified several factors that
generally downgraded the quality of the retained research as described
by GRADE, including the observational study designs, small sample
sizes, inadequate control for confounding, lack of adequate data on
adherence to masking, and inadequate measurement of exposure and
non-exposure periods with infected coworkers. Combined, these char-
acteristics resulted in the retained evidence to be judged of very low

quality based on the GRADE approach.

4 | LIMITATIONS

This systematic review was generated using databases relevant to our
PICO question. Our search may not have identified relevant litera-
ture indexed in other databases, gray literature, or unindexed works
published in trade journals. We examined the interrater agreement
between screeners to mitigate bias during the initial screening. Sim-
ilar to previous research, interrater agreement was moderate.’? We

reduced the likelihood of overlooking or missing relevant research
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TABLE 1 Summary of findings

Population studied
and sample size
screened and/or

Study design and time

Author, year infected period

Celebi et al., 2020 HCW N =703 Case-control March 20,
(screened) 2020 to May 20, 2020

Fell et al., 2020 HCWN = 17,330 Case report/case study
(exposed) March 6,2020 to July

11,2020

Gaoetal., 2020 HCWN=20 Outbreak investigation
(infected)

Gordon et al., 2020 HCW N =49 Surveillance study of
(preprint) Gordon et al., (infected) population January 25,
2021 (final publication) 2020 to November 25,

2020

Oksanen et al., 2020 HCW N = 1072 Cross-sectional survey of
(preprint) and Oksanen (volunteered for population June 12,
etal., 2021 (final study) 2020 to July 15,2020
publication)

Piapan et al., 2020 HCW N =903 Surveillance study of

(screened) population March 1,
2020 to April 6,2020
Seidelman et al., 2020 HCW N = not Prospective
reported observational study
March 15,2020 to
June 6,2020
Vimercatiet al., 2021 HCW N =5750 Prospective cohort
(screened) March 11, 2020 to
April 29,2020
Zabarsky et al., 2021 HCWN=1534 Surveillance study March
(screened) 15,2020 to July 15,

2020

Abbreviations: HCW, health care worker; PPE, personal protective equipment.

Comparisons presented

Wearing mask vs not wearing mask
for 15+ min in breakroom

Exposure to infected persons in
different settings

Contact tracing investigation to
identify exposure time, location,
and use of masks during exposure
period

Work factors associated with
infection vs no infection with
contact tracing to identify
exposure location

Mask wearing by type of exposure
(ie, colleague to colleague) by
setting (workplace or outside of
work)

Contact tracing with in-depth
interviews to identify exposure
location and use of PPE during
exposure

Exposure to suspected case and use
of masking during exposure for 10
min less than 6 feet apart

Adequacy of PPE stratified into high
vs low risk of exposure in presence
of infected persons

Use of PPE during select time
periods (ie, when universal
masking not required) and

exposure in different settings

Outcomes assessed

SARS-CoV-2 infection

SARS-CoV-2 infection

SARS-CoV-2 infection

SARS-CoV-2 infection

SARS-CoV-2 infection

SARS-CoV-2 infection

SARS-CoV-2 infection

SARS-CoV-2 infection

SARS-CoV-2 infection

by conducting an extensive bibliography search of retained literature.
This additional step yielded 25 potentially relevant articles (studies),
of which 1 article (n = 1 study) was retained in the final pool of
inclusions.32

Data extraction from retained research is a key step in system-
atic reviews that often suffers from error.3¢ As recommended, we
reduced extraction error by involving multiple coinvestigators in data
extraction.?” Our review is further limited in the ability to assess
evidence quality for individual studies. The assessment of bias and
quality in retained research encompasses use of templates, like those
provided by GRADE and the Cochrane collaboration.2%2223 Although
we were able to assess the bias with a framework prescribed by
GRADE,?° the lack of consistency in reporting prevented us from using
GRADE evidence profile tables, which permit an itemized assessment
and determination on evidence quality.2* Absent this template, we
assessed the quality based on the protocolized foundations prescribed
by GRADE and judged the quality as very low. Our judgment is sub-

ject to bias, which means that future investigations that include the
research assessed in this review may judge the quality of evidence dif-
ferently. Finally, most studies did not report outcome data in a format
that could be assessed in pooled analyses. Such incomplete reporting
is a common limitation that impedes meta-analyses and often leads to

narrative synthesis of evidence.

5 | DISCUSSION

5.1 | Summary of key findings

In this systematic review, we identified limited evidence that directly
addresses our research question, comparison, and outcome of inter-
est. In total, 9 studies met our criteria for inclusion. These studies were
limited by small sample sizes, limited descriptions of exposure and out-
comes of interest, and limited quantitative data on the comparison of
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interest. Despite these limitations, each of the retained studies sug-
gests mask use in workplace settings mitigates the risk of SARS-CoV-
2 infection. Although more robust research is needed, the findings
across multiple studies provide evidence supporting the use of masks
by HCWs and PSWs in non-patient care areas of the workplace.

Given the described limitations of existing studies, we judged the
overall body of evidence assessing the effectiveness of masks during
the early days and months of the COVID-19 pandemic as very low
quality based on the GRADE methodology. This finding is not surpris-
ing, given the evolution of pandemic-related research during the early
months, comprised largely of case reports and locally led outbreak
investigations. Robust study designs and thorough reporting require
time and resources that may not have been available in select locations,

especially at the beginning of the pandemic.

5.2 | Inclusion/exclusion of published studies

We sought to include peer-reviewed published articles, as well as
preprint literature, of original research studies that assessed the asso-
ciation between the risk of SARS-CoV-2 infection and use of masks
while proximal to coworkers in non-patient care areas. Of the 65
articles reviewed in full-text, only 9 were retained. Several stud-
ies reported on multiple factors that were of interest, however, we
excluded these studies due to limited reporting of the comparison
or outcome of interest. For example, the study by Schwierzeck et al
reported on 52 positive cases of SARS-CoV-2 infection among employ-
ees in a tertiary care hospital located in Germany.3® Authors reported
that 39 reported close contact with a positive case while at work and
20 of the 39 involved close contact with coworkers who may have
been the source of transmission. Although these data were informa-
tive, Schwierzeck et al did not report on use of masks and did not report
onthe details of exposure with potential worker-to-worker infection.8

5.3 | Agreement and disagreement with other
systematic and rapid reviews

Our systematic review differs from other recent reviews that aim to
explore the impact of mask use among HCWs and PSWs. Griswold et al
completed an “umbrella review” focused on informing recommenda-
tions for use of different types of PPE by hospital staff while performing
surgery.* Our review differed given our focus on using masks in non-
patient care settings. A separate review by Chu et al sought to assess
the effects of physical distancing, masks, and eye protection on virus
transmission in health care and non-health care settings.2 Important
differences in methodology compared to our review include the use of
different databases of published studies, a narrower date range ending
on March 26, 2020, and differences in the outcome of interest, such as
transmission of viruses other than SARS-CoV-2.

Another rapid review by Chou et al similarly evaluated the inci-
dence of SARS-CoV-2 infection in relation to use of PPE (ie, masks). This

review also differs from ours in that Chou et al sought to address 3 dif-

ferent research questions, attempting to (1) describe the differences
in disease burden based on age, sex, and comorbidity, (2) identify the
risk factors for transmission to HWCs and (3) identify risk factors for
household transmission of SARS-CoV-2, SARS-CoV-1 and Middle East
respiratory syndrome. Our review focused on a singular question of
transmission of SARS-CoV-2 among HCWs and PSWs in non-patient
settings, with and without masks. Additional differences include differ-
ences in publication date ranges and the lack of a formal risk of bias
assessment of the studies retained by Chou et al, whereas we used
a template prescribed by the GRADE working group for purposes of

assessing bias (study limitations) in observational research.?°

5.4 | Lessons learned

We identified important gaps in evidence related to mitigation of HCW
and PSW exposure to SARS-CoV-2 infection in non-patient care set-
tings. Most of the studies examined in this review did not provide quan-
titative reporting of infection or exposure. None provided meticulous
data on mask wearing adherence, mask type, or presence of other
modifying conditions during the periods of exposure in non-patient
care settings. Futhermore, all the data were collected during the early
period of the pandemic; the impact of later variants on transmission
and mitigation is unclear.

The limitations in previous research, in relation to our PICO ques-
tion, point to possible strategies that may be useful in new studies.
First, future investigations should make every effort to focus on non-
patient care settings, where many workers may perceive the setting
as “safer” than patient areas and where respite from patient-related
duties, including eating without a mask on, may be expected. Second,
investigators may need to reconsider the best measurement of out-
comes. Our review reveals a fair amount of inconsistency and reliance
on subject recall and self-report. Direct observation is expensive, but
for higher quality studies, directly observing behavior in select envi-
ronments may be necessary to quantify exposure and adherence reli-
ably and accurately. Obtaining these data may be achievable with a
combination of innovative technology and randomly selected periods
of surveillance.

In conclusion, the existing evidence collected during the early
months of the COVID-19 pandemic suggests that the use of masks by
health care and public safety workers in congregate, non-patient care
settings, such as breakrooms, meeting spaces, and in public safety vehi-
cles, helps to reduce risk of SARS-CoV-2 virus transmission. Reported
data are of low quality limited by primarily retrospective observational
study designs and would benefit from additional prospective studies

incorporating active observation measures.
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