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Face coverings to reduce transmission of SARS-CoV-2
Report number – RR00007 (July 2021)
TOPLINE SUMMARY
Background / Aim of Rapid Review
The effectiveness of face coverings in reducing SARS-CoV-2 transmission by containing
droplets and preventing them reaching susceptible people (source control) and/or by
preventing inhalation of droplets present in the air (wearer protection) is uncertain.
What is a Rapid Review?
Our rapid reviews are reviews of existing research using a variation of the systematic
review approach, where components of the review process are abbreviated or omitted to
generate the evidence to inform stakeholders within a short time frame whilst maintaining
an attention to bias. They follow, as far as possible, the methodological recommendations
and minimum standards for conducting rapid reviews. They are based on a structured
protocol, systematic search, screening, data extraction, critical appraisal, and synthesis of
the relevant evidence to answer a specific question and identify key research gaps.
Priority is given, where feasible, to studies representing robust evidence synthesis. They
are completed within 1- 2 months, depending on the breadth and complexity of the
research topic/question(s), extent of the evince base, and type of analysis required to
synthesise the evidence.
Rapid Review Questions
1. What is the effectiveness of face coverings to reduce the spread of transmission
of SARS-CoV-2 in the community (i.e., non-healthcare settings)?
2. What is the efficacy of different types of face coverings designed for use in
community settings?
Key Findings
Extent of the evidence base
•

Preliminary searches identified 18 review-based articles - 6 systematic reviews and 12
rapid reviews, mainly from early in the pandemic (Wales Covid-19 Evidence Centre,
Rapid Evidence Summary, July 2021).

The best quality evidence
• We now focus on the 2 most complete and up-to-date reviews with 31 studies
(Public Health England 2021) and 39 studies (Chou et al. 2020c), and 2 further
primary studies.
Recency of the evidence base
•

PHE reported to September 20202; Chou reported to June 2021.

RR 00007 Face coverings to reduce transmission of SARS-CoV-2. July 2021

Page 2 of 25

Evidence of effectiveness
•

•
•
•
•

Evidence on the effectiveness of face covering to reduce the spread of transmission
of SARS-CoV-2 in the community and efficacy of different types of face coverings
remains limited and conclusions rely on low quality sources of evidence with high
risk of bias.
Evidence suggests that face coverings may provide benefits in preventing
transmission of SARS-CoV-2 but higher quality studies suggest these benefits
may be modest.
There was no evidence about face coverings to prevent transmission of SARS-CoV-2
in specific community settings (e.g., schools, public transport); for children &
adolescents; about seasonality; the extent of protection for wearers or others.
Evidence suggests that commonly used face coverings have some efficacy in filtering
droplets. Medical masks appear to have a higher efficacy than fabric masks
although some studies suggested equivalent efficacy.
The quality of observational studies could be improved by methods that better
address confounding factors.

Evidence of harms
•

Studies recorded harms sub-optimally but there was no indication of serious harms
from wearing face coverings. Some people report discomfort or the feeling of
breathing difficulty (rates varied substantially – 15% to 75% – across 3 studies).

•

There are environmental concerns about the extent of non-biodegradable products.

Policy implications
•

Face coverings may play a role in preventing transmission of SARS-CoV-2 over the
next phases of the pandemic.

•

Face coverings are usually part of a bundle of measures (hand hygiene, distancing,
ventilation etc) and most evidence is in this context. Mask-wearing alone, in the
absence of other preventive measures, may not be effective.

•

Higher quality studies suggest face coverings may have a modest effect and
consideration of this should be incorporated into decision-making.

•

There may be benefits from providing public health messages on characteristics of
face coverings that appear to have higher efficacy (i.e., medical masks) and effective
use of masks (covering nose and mouth).

•

There is no clear evidence to indicate that specific patient populations, including
people with medical conditions and children, should be routinely exempted from
wearing face coverings.

Strength of Evidence to date
Currently the confidence in the strength of evidence is rated as “low confidence”.
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1. BACKROUND
This Rapid Review is being conducted as part of the Wales COVID-19 Evidence Centre Work
Programme. The topic was identified by TAG leads as high priority for review and then refined in
discussion with stakeholders.

1.1 Purpose of this review
The severe acute respiratory syndrome coronavirus 2 (SARS‐CoV‐2), which causes COVID-19, can
be transmitted by respiratory droplets. These droplets are expelled by an infected person and can
cause transmission if they reach the mouth, nose, or eyes of a susceptible person. Larger
respiratory droplets that are expelled during sneezing or coughing may not remain in the air for long
periods. However, it is thought that smaller droplets that are expelled during breathing and speaking
or that result from evaporation of larger droplets may have a longer lasting presence (World Health
Organisation 2020b). Face coverings may have a role in reducing transmission by containing
droplets and preventing them reaching susceptible people (source control) and/or by preventing
inhalation of droplets which are present in the air (wearer protection) (Welsh Government 2021).

The World Health Organization (WHO) has recommended that governments encourage people to
wear face coverings as part of a comprehensive strategy of measures to prevent transmission of
SARS-CoV-2. They highlight that masks should be worn when in crowded settings, where social
distancing is not possible, or in rooms with poor or unknown ventilation (World Health
Organisation 2020a). Many governments have adopted face coverings in the community as part of
their infection control measures. In Wales, regulations state that a face covering is something that
covers the nose and mouth. It can be a reusable or single-use medical or cloth mask, and includes
scarves, bandanas, and religious garments. At present, face coverings must be worn in all indoor
public places in Wales. This includes public transport and taxis, and applies to places serving food
and drink, unless customers are seated to eat or drink (Welsh Government 2021).

In the earliest stages of the pandemic, decisions on face coverings were required to rely on
evidence that related to transmission of other viral respiratory infections, such as influenza, severe
acute respiratory syndrome (SARS-1), and Middle East respiratory syndrome (MERS). Evidence on
the effectiveness of face coverings to prevent transmission of other viral respiratory infections was
inconclusive, with authors of different sources of secondary evidence drawing differing conclusions
(Public Health England 2021). In the absence of scientific consensus, policy decisions were made
with regard to the plausibility of face coverings having a role in reducing transmission of SARSCoV-2 and the low likelihood that harms would be present.

During the pandemic, evidence on the effectiveness of face coverings has developed in tandem
with the use of face coverings in infection control measures and several previous reviews have
been conducted. As new evidence is likely to be continually available (Chou et al. 2020c, Public
Health England 2021), it is important to provide timely and up to date reviews to support decisionmaking.
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The purpose of this rapid review is to identify and examine evidence on the effectiveness of face
coverings to reduce the spread of transmission of SARS-CoV-2 in the community and on the
efficacy of different types of face coverings.

2. RESULTS
We identified two evidence reviews that examined the effectiveness of face coverings on reducing
transmission of SARS-CoV-2. These reviews are the main sources of evidence for this report. One
of the reviews, by Public Health England (PHE), focused on transmission in the community (Public
Health England 2021). The second, more recent review covered both health and community
settings (Chou et al. 2020c); for this report we have only included findings from Chou et al. (2020c)
that relate to the community setting. Details on these reviews are provided in Tables 1 and 2 and
outlined below.
We also identified two primary studies that were published since the two included reviews
completed their searches (Gonçalves et al. 2021, Kwon et al. 2021). Both primary studies used
observational methods to examine the effectiveness of face coverings on reducing transmission of
SARS-COV-2. Neither examined the efficacy of different types of face coverings. Details on this
study are provided in Table 3 and outlined below.

2.1 Effectiveness of face coverings to reduce the spread of SARS-CoV-2
in the community
2.1.1 Evidence from previous reviews on transmission of SARS-CoV-2
Public Health England examined the effectiveness of face coverings in reducing transmission of
SARS-CoV-2 in the community (Public Health England 2021). They identified 17 relevant studies:
12 studies used population-level approaches to assess the association between changes in use of
face coverings and the total number of people testing positive; three studies used individual-level
approaches to assess the association of individuals use of masks and their risk of infection; two
studies were descriptive, one of which detailed investigations of spread in single settings (a hair
salon). A range of countries from Asia, Europe, and North America was represented in studies. One
study included the United Kingdom and made between-country comparisons; however, the different
rules on face coverings across the four nations of the United Kingdom were not appropriately
reflected in the methods (Aravindakshan et al. 2020).
The PHE review reports that studies generally found an association between the use of face
coverings and a reduction in transmission of SARS-CoV-2. Higher quality studies that use more
robust analyses suggest that high levels of face covering use are associated with a modest
reduction in transmission. Several of the included studies examined the impact of policies that
required employees in close contact occupations (e.g., hairdressers) to wear face coverings but not
the general public. Findings of these studies were inconsistent but suggested that this approach
would not provide the same benefits as universal face coverings.
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These findings in this review should be seen in the context of important methodological limitations of
the included studies, especially confounding factors. For the population-level studies, the time
frame over which data were collected saw a number of simultaneous changes to pandemic
restrictions and people’s behaviour, alongside mask use. In addition, authors of studies conducted
in the early stages of the pandemic have noted that the introduction of mandatory face coverings
could be seen by people as a signifier of the seriousness of the pandemic, and this modified their
behaviour beyond mask use. For individual-level studies, self-reported past use of face coverings
may not be accurate, and studies cannot account for transmission from contacts with people with
COVID-19 who were not taking part in the study. These limitations make it difficult for studies to
determine the extent to which the observed effect was due to use of face coverings, other cooccurring changes, or a combination of both.
A more recent review by Chou et al. (2020c) was conducted as a living rapid review. Findings were
first published in June 2020 and six updates have since been produced. The latest update from July
2021 includes studies published up until early June 2021. The review aimed to examine the
effectiveness of face coverings in preventing the transmission of SARS-CoV-2 and other viral
respiratory infections in both community and health settings. At the time of this report, the living
review had identified one randomised controlled trial (RCT) and three observational studies
relating to SARS-CoV-2. Further details on this review are available in Table 2.
Chou et al. (2020c) reported that there appears to be a small reduction in risk of SARS-CoV-2
infection associated with use of face coverings. However, this is based on limited evidence and is
considered as low certainty. Evidence from one observational study suggests that face coverings
only reduced risk when they were worn throughout the duration of contact with an asymptomatic
case and do not reduce risk if they were worn for only part of contact (Doung-Ngern et al. 2020).
Chou et al. (2020c) also reported on harms associated with mask wearing. They reported that
recording of harms was suboptimal across studies but there was no indication of serious harms
from wearing face coverings. Some participants reported discomfort or the feeling of breathing
difficulty, although rates varied substantially between studies (from 15% to 75% across three
studies).
As with studies in the PHE review (Public Health England 2021), studies included in Chou et al.
(2020c) should be seen in the context of important limitations. The observational studies were
reliant on accurate self-reporting of past use of face coverings. In addition, the authors of the review
noted that some studies had discrepancies in reported data and did not account for confounding
variables in their analyses. The included RCT was judged as good quality but was reliant on face
coverings providing protection to the wearer, as opposed to providing source control, and was
underpowered to detect a difference in infection rate.
Evidence gaps
We aimed to report the effectiveness of face coverings for different community settings, for children
and adolescents, or according to seasonality as specified in our review protocol. Some studies
included children and adolescents, and adults in the samples. However, no studies that reported
outcomes specific to children and adolescents for SARS-CoV-2 were identified on these issues.
No studies relating to SARS-CoV-2 and different community settings, or seasonality were
identified.
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2.1.2 Evidence from primary studies on transmission of SARS-CoV-2
Kwon et al. (2021) conducted a prospective cohort study in the United States and included
participants who were registered on a COVID-19 symptom-monitoring app. The study did include
people working in health care settings, but this accounted for only 7.9% of the sample, meaning the
results are still broadly applicable to the scope of this review. In the absence of testing data, Kwon
et al. (2021) combined data on symptoms and individual characteristics to model predicted cases of
COVID-19 and examined the association with self-reported mask use. The authors reported that
use of face coverings was associated with a reduced risk of predicted COVID-19 for those who
wore them always (hazard ratio [HR], 0.36; 95% confidence interval [CI] 0.30 to 0.44), most of the
time (HR, 0.34; 95%CI 0.27 to 0.43, and sometimes (HR, 0.27; 95%CI 0.19 to 0.39). Similar results
were found when accounting for poor social distancing and high incidence in the community. The
study suggests that always wearing a face covering is not more beneficial than wearing a face
covering sometimes. The study did not explore the settings in which people wore face coverings,
but it is possible that people who wore them sometimes chose to do so in higher risk settings and
this was sufficient to reduce risk.
The study has significant limitations. The outcome was predicted COVID-19 based on modelling of
self-reported symptoms and individual characteristics. This model was based on participants of a
UK COVID-19 monitoring app and was reported to have a sensitivity and specificity of 0.66 (95% CI
0.62 to 0.69) and 0.83 (95% CI 0.82 to 0.85) when validated with participants in the US. The
approach means that asymptomatic cases were not detected, and mild cases were less likely to
be detected. This introduces significant imprecision into all analyses. Furthermore, there appear to
be baseline differences across groups with differing levels of mask use. Analyses were adjusted for
a series of confounding variables, but there were other important variables that could not be
captured by the app and were therefore not accounted for. For example, if people who wore face
coverings made additional changes to their behaviour, the effectiveness of face coverings could be
substantially overstated in this study.
Gonçalves et al. (2021) conducted a case-control study with the cases recruited after attending
primary or secondary care seeking treatment and the controls recruited from a community serology
study. Information on use of face coverings and other characteristics were recorded. However,
response rates were notably low in both groups, with around half of eligible participants taking
part. The study reported that in adjusted analyses, face covering use was associated with a
large reduction in risk of COVID-19 (odds ratio [OR], 0.10; 95% CI, 0.04 to 0.30). Removing
participants who did not leave home showed a similar association, and no interaction between use
of face coverings and social distancing was found.
This study also has significant limitations. Only people who presented to seek care with COVID-19
were identified, meaning that mild or symptomatic cases were not included. There were also
important differences between the case and control groups, including differences in
sociodemographic characteristics (the cases were more frequently men, Black and younger),
alongside lower use of face coverings in the cases group, which would make them at higher risk of
transmission. In addition, healthcare workers were excluded from cases but could not be excluded
from the controls. Despite attempting to adjust for these factors in analysis, this introduces a high
risk of bias.
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2.1.3 Evidence from studies on transmission of other viral respiratory infections
The review by Chou et al. (2020c) also reported on transmission of other respiratory viruses in the
community. It identified evidence relating to SARS-1 (three observational studies) and influenzatype infections (12 RCTs); no studies on MERS-CoV were identified. Studies that examine other
viral respiratory infections may not be generalisable to the present situation. However, they may
provide useful information in the absence of wide-ranging research on face coverings and COVID19.
For these other viral respiratory infections, Chou et al. (2020c) report that use of face coverings do
not appear to reduce risk of infection in the community during influenza seasons but do appear to
reduce risks for SARS-1 infection. The observed differences may be due to study design and
confounding, or they may reflect real differences based on increased compliance during a more
severe pandemic or characteristics of the viruses. This means that it is difficult to interpret how
generalisable these studies are to the present situation.
Chou et al. (2020c) reported results from two randomised controlled studies on the prevention of
influenza and influenza-type illness in university halls of residence. In both studies, students were
asked to wear medical masks as much as possible in their halls during a six-week intervention
period and were compared to a control group who did not use medical masks. No differences in risk
of infection between the groups were found (Aiello et al. 2010, Aiello et al. 2012). Chou et al.
(2020c) also reported findings from studies relating to the Hajj pilgrimage. It was felt that this
community setting was not generalisable to the context of this report and these studies are not
reported separately here.

2.2 Efficacy of different types of face coverings designed for use in
community settings
2.2.1 Evidence from previous reviews
The PHE review also examined the efficacy of different types of face coverings designed for use in
community settings (Public Health England 2021) and included 14 laboratory studies that
examined this question.
The review reported that different face covering materials varied in their ability to filter droplets of
differing sizes. Most studies reported that medical masks offered better filtration efficiency
than masks made of fabric, although some reported no difference. One study suggested that coneshaped medical masks are superior to conventional medical masks. Despite these differences, all
materials were judged to offer benefits compared to no face covering. There appeared to be
some evidence that the use of differing materials in layers improved the filtration of face coverings.
Some studies suggested that poor mask fit and repeated washing and wearing of masks can reduce
their filtration efficiency. These factors may have a bearing on translation of findings to the
community where masks are likely to be used sub-optimally.
The review by Chou et al. (2020c) also examined the comparative effectiveness of different types of
face coverings when used in the community outside of laboratory settings. It included one study
which compared P2 (equivalent to N95) masks to medical masks for prevention of influenza-like
illness in real world settings. This study found no difference between the mask types, though there
was a lack of precision in estimates due to low numbers of events.
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The included studies have limitations that may limit the generalisability of their findings to the use of
face coverings by the general population in the community. For example, none of the studies
examined the ability of face coverings to filter SARS-CoV-2 from a person who is currently infected.
In addition, studies were mostly conducted in laboratory conditions and face coverings were
positioned in an optimal way.

2.2.2 Evidence from primary studies
We did not identify any additional primary studies published after the PHE and Chou et al. (2020c, 2021)
reviews that evaluated efficacy of different types of face coverings
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Table 1. Summary of the Public Health England (2021) rapid review
Included studies

Inclusion criteria

Quality

Observation/notes

Number of included studies:

Review period: up to 22 September 2020

Total: 31 studies

Review purpose:
To identify and assess evidence on 1) the effectiveness of face
coverings when used in the community, and 2) the efficacy of
different types of face coverings

Due to the use of rapid
review methods, a
formal quality
assessment was not
conducted.

Included studies have methodological limitations that impact
their ability to identify the effect of face coverings, as
opposed to other co-occurring interventions.

17 observational studies on effectiveness in
reducing SARS-CoV-2 transmission in the
community
14 laboratory studies on the efficacy of
different types of face coverings
Publication date of included studies:
From 25 March 2020 to 22 September 2020

Included study designs:
Experimental and observational studies

Included studies may have issues with generalisability due
to being conducted in the early stages of the pandemic.
8 included studies were based on preprints. These studies
are published prior to peer-review and should be considered
of uncertain value.

Included outcome measures:
Effectiveness of face coverings, transmission of SARS-CoV-2,
SARS-CoV-2 infection, basic reproduction number, mask
filtration capacity/droplet transmissions

SARS-CoV-2: severe acute respiratory syndrome coronavirus 2

Table 2. Summary of the Chou et al. (2020) rapid living review
Included studies

Inclusion criteria

Quality

Observation/notes

Number of included studies:

Review period: up to 2 June 2021

Total: 39 studies

Review purpose:
To examine the effectiveness of N95, surgical, and
cloth masks in community and health care settings
for preventing respiratory virus infections

Randomised trials were
assessed using adapted
USPSTF criteria. Key
limitations for observational
studies were noted.

The review included evidence from other viral respiratory
conditions (i.e. SARS-1, MERS-CoV, influenza). The
initial publication is supplemented by six updates.

1 RCT and 3 observational studies on effectiveness in
reducing transmission of SARS-CoV-2 in the community

12 RCTs and 3 observational studies on effectiveness in Included study designs:
reducing transmission in other viral respiratory
RCTs and observational studies
conditions
Included outcome measures:
Publication date of included studies:
Infection based on clinical respiratory illness,
influenza like illness, and laboratory confirmation
Not reported

Observational studies were
retrospective and relied on
self-report and confounding
was poorly accounted for in
analyses. RCTs were rated
as good to fair quality.

Adherence to use of face coverings was found to be low
in randomised studies. This may lead to poor
generalisability if face coverings are required in certain
settings and adherence is therefore higher.
The review authors state that due to few new studies
and little change to conclusions, updates will be paused
for six months.

MERS-CoV: Middle East respiratory syndrome coronavirus; RCT: randomised controlled trial; SARS-1: severe acute respiratory syndrome 1; SARS-CoV-2: severe acute respiratory syndrome coronavirus 2; USPSTF:
United States Preventive Services Task Force

Table 3. Summary of included primary studies (Gonçalves et al. 2021, Kwon et al. 2021)
Study
reference
Kwon et al.
(2021)

Methods, setting

Key outcomes

Study design:

Primary Findings:

Prospective cohort study
Participants:
198,077 participants available via the app (of which
134,597 included data on face covering use)
Setting:
United States
Dates of data collection
March to July 2020
Type of face covering:
Any, frequency of type not reported
Data collection methods:
Self-reporting via a Smartphone-based COVID-19
symptom monitoring app. Information collected on
COVID-19 symptoms, frequency of face covering
use, and other personal risk factors/ Information
Community level characteristics also collected,
including social distancing measures, incidence of
COVID-19, population density.
Analysis:
Analysed at the individual level with community level
information assigned to participants according to their
zip code.
Gonçalves et
al. (2021)

Study design:

Comments

The primary outcome variable was predicted COVID-19 that was
modelled based on self-reported COVID-19 symptoms and
Compared to individuals who did not wear face individual characteristics. This was reportedly due to a small
coverings at any time, the adjusted HRs for
number of COVID-19 test-positive app users during the study
predicted COVID-19 were 0.27 (95% CI 0.19 to period. This approach may be less accurate and reliable than
0.39) for individuals who wore face coverings
using test data. However, it may also reduce problems with
sometimes, 0.34 (95% CI 0.27 to 0.43) for
geographic variations in access to testing. Sensitivity analyses
individuals who wore face coverings most of the using positive COVID-19 tests were also presented.
time, and 0.36 (95% CI 0.30 to 0.44) for
individuals who wore face coverings always.
The study relied on data from participants who had chosen to sign
up to and provide information to a COVID-19 symptom-monitoring
Additional Findings:
app. This may mean the sample is not representative of the
general population. It may also introduce selection biases with
Findings were found to be similar after analysed people who have had a COVID-19 contact or with higher
accounted for communities with poor social
awareness of COVID-19 more likely to be included.
distancing, communities with high incidence,
and high reproductive rates.
The study included frontline healthcare workers and they made up
7.9% of the sample. This may influence findings and the scope of
Subgroup analyses did not find statistical
this review was on community transmission.
differences according to individual
characteristics. However, the authors report the A limited amount of information could be collected via the app
following groups trended towards a lower risk of meaning there may be unobserved confounding. This may include
predicted COVID-19: if they were younger, had other individual level strategies to avoid transmission. In addition,
interacted with suspected or documented
the study did not record details on the types of face coverings
COVID-19 patients, regularly use a mobility aid, used or the settings that participants used them in.
or had health problems that limited activities of
daily living.
Sensitivity analyses that used positive COVID19 tests rather than predicted COVID-19
reported that mask use was associated with
reduced transmission but not to the extent of
primary analyses (Always vs None; HR 0.37,
95% CI, 0.24 to 0.57).

Primary Findings:

The study relied on presentation of positive cases to primary or
hospital care to seek care. Failure to identify mild and

Study
reference

Methods, setting

Key outcomes

Case control study

Use of face coverings reduced odds of infection asymptomatic cases would result in underestimation of COVID-19
(OR 0.12, 95% CI 0.04 to 0.30) in adjusted
infection and likely impact the reported effectiveness of face
analyses.
covering use.

Participants:

271 case-patients recruited from hospital and primary Additional Findings:
care via Municipal Health Department
No interaction between mask use and social
1,396 controls identified from representative
distancing was found (OR 0.96, 95% CI 0.60 to
household surveys (of which 464 included data on
1.58).
face covering use)
In a sensitivity analysis, findings were similar if
Setting:
those staying at home all the time were
excluded from analyses. Where use of face
Porto Alegre, Brazil
coverings was dichotomised to always, or
sometimes/never, mask use was associated
Dates of data collection
with a lower reduction in risk (OR 0.36, 95% CI
0.17 to 0.74).
April to June 2020
Type of face covering:

Comments

The study excluded cases who were healthcare workers, but
controls were taken from a serology study that did not include
occupation and could not exclude healthcare workers. The
authors highlight that only around 5% of the workforce in Brazil
are healthcare workers and they anticipate a similar proportion
within the study. This may introduce important bias as the scope
of this review was on community transmission.
The study reported important differences between groups and
those with positive COVID-19 tests were more frequently men,
Black, younger, had a lower level of education, and lived in larger
households. It also reported that these groups were less likely to
adhere to social distancing. In addition, the study reported that the
control group were older and more frequently female than the
general population of the study setting. Participants in the case
and control groups were also recruited at different stages of the
pandemic.

Any, frequency of type not reported
Data collection methods:
Self-reporting after being identified as a positive case
or via a community serology survey. Information on
face covering use and individual characteristics were
collected
Analysis:
Analysed at the individual level

COVID-19: coronavirus disease 19, CI: confidence interval, HR: hazard ratio; OR: odds ratio

A limited amount of information could be collected via the
serology survey and questions that were asked different from
those asked of cases. Response rates were also low in both
groups (between 46 and 56%).

3. DISCUSSION
3.1 Effectiveness of face coverings to reduce the spread of SARSCoV-2 in the community
There is a developing body of evidence on the effectiveness of face coverings to reduce the
spread of SARS-CoV-2. A major limitation of the evidence is that studies largely rely on lowquality observational methods that have serious flaws. Findings do consistently suggest
that face coverings are associated with a reduction in transmission at both the
population and individual levels. However, there is low certainty around the scale of
benefit that face coverings may provide due to limitations. The higher quality observational
studies that provide more robust analyses and a single good quality RCT suggest that the
effect may be modest.
Further studies are available on the effectiveness of face coverings to reduce the spread of
other viral respiratory infections. The evidence base for these other conditions is mixed.
RCTs on transmission of influenza or influenza-like illness suggest that medical masks do
not reduce transmission, whereas observational studies suggested there may be some
reduction in transmission for SARS-1. It is difficult to assess whether this is due a real
difference stemming from different virus characteristics or due to methodological differences.

3.2 Efficacy of different types of face coverings designed for use in
community settings
Evidence on the efficacy of different types of face coverings is limited and relies on methods
that are not generalisable to the community. Studies have mostly evaluated simulations in
laboratory studies, and few have used human participants or droplets including SARSCoV-2. Findings suggest that commonly used face coverings have at least some ability to
filter droplets and it appears that medical masks are superior to fabric masks, although
some evidence suggests there is no difference. Other characteristics of face coverings, such
as multiple layers, are also thought to provide additional benefit.

3.3 Areas of uncertainty
We identified no studies that examined the effectiveness of face coverings to reduce
transmission of SARS-CoV-2 in specific settings of interest in the community. This means it
is highly uncertain whether limiting use of face coverings to specific settings of interest is
effective. Studies on other viral respiratory illnesses suggest that targeting specific settings
may not have an impact on transmission. We identified no studies that examined
effectiveness of face coverings for children and adolescents specifically. Studies examined
either use of face coverings by children, adolescents and adults, or they used only adult
samples. Further, we identified no studies on whether seasonality has an impact on the
effectiveness of face coverings. Finally, there remains uncertainty about the mechanism of
action of face coverings and the extent to which they protect the wearer or provide source
control.
Further studies may be able to address some of these areas of uncertainty. However, higher
quality studies that address the limitations of studies included in this review may have limited
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feasibility. Cluster randomised controlled trials could provide evidence on effectiveness of
face coverings in specific settings. More feasibly, observational studies could be significantly
improved if they were analysed using higher quality methods that have a greater ability to
assess whether a causal effect is present. For example, if cohort or case control studies
were analysed with propensity-score matching or instrumental variables approaches, they
may be able to better account for unobserved confounding. Finally, laboratory studies that
examine the efficacy of face coverings in containing SARS-CoV-2 and preventing it entering
the environment may provide additional understanding of their likely impact. These studies
should examine face coverings as worn in real life to enhance their generalisability.

3.4 Implications for policy and practice
Face coverings may play a role in preventing transmission of SARS-CoV-2 over the next
phases of the pandemic. However, higher quality studies found a more limited
effectiveness of face coverings in preventing transmission of SARS-CoV-2 and the impact
of this should be considered. As a result, face coverings may be able to slow the growth of
increasing cases or accelerate the reduction of incidence, but they would not be expected
to prevent growth unless the effective reproductive rate was close to one, based on
other pharmaceutical and non-pharmaceutical interventions.
Studies on the efficacy of face coverings suggest that medical masks are more beneficial
than fabric masks. Some face covering characteristics (e.g., multiple layers) are associated
with higher efficacy, and multiple use and washing of face covering may reduce efficacy.
These findings are uncertain but there may be benefits to highlighting this in public health
messaging.

3.5 Strengths and limitations of the rapid review
We searched for published studies on the research questions within this review. It is possible
that additional unpublished studies have been conducted but are not publicly available. This
is often the case for studies that report null results, and this leads to the possibility of
publication bias. Due to the rapid review methods used here, we have not been able to
evaluate this.
We searched multiple databases to identify primary studies published since the searches of
other included reviews (Chou et al. 2020c, Public Health England 2021) and the included
reviews also searched multiple sources. It is possible that studies from other disciplines,
such as economics, physics, or engineering, were not identified, although this does not
appear to be the case.
We are reliant on interpreting the results of studies that have serious limitations and this
reduces the strength of conclusions. We have made efforts to summarise the key limitations
of study designs included in the review. However, formal risk of bias assessment of studies
nor grading of our confidence in conclusions were not included due to the rapid nature of the
review.
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5. RAPID REVIEW METHODS
5.1 Literature search strategy
We searched for evidence that could be used to answer the review questions:
1) What is the effectiveness of face coverings to reduce the spread of COVID-19 in the
community?
2) What is the efficacy of different types of face coverings designed for use in
community settings?
A systematic literature search for evidence was carried out on 14 and 15 July 2021. The
searches were restricted to studies published after 22 September 2020, as that was the date
of the last searches carried out by Public Health England (2021). Table 4 lists all databases
searched. The key concepts included in the searches were COVID-19/SARS-CoV-2 and
face coverings/masks (including surgical, medical and cloth masks). Study design filters for
systematic reviews, meta-analyses, randomised controlled trials and observational studies
were applied. Appendix 1 gives the search strategy used for MEDLINE. Search strategies for
other databases are available on request. The eligibility criteria used to select evidence for
the appraisal are outlined in the protocol in Appendix 2. These criteria were developed with
input from the wider Wales COVID-19 Evidence Centre group and consultation with
stakeholders. Ongoing trials, comment/editorial, and preprints that duplicated articles
published in peer-reviewed journals were not considered for inclusion.

Table 4: resources list
Database

Segment

Ovid MEDLINE and Epub Ahead of Print, InProcess, In-Data-Review & Other NonIndexed Citations and Daily
Ovid Embase
Cochrane Library
Cochrane COVID-19 Study Register

1946 to July 13, 2021

Date
Searched
14/07/21

1996 to 2021 July 13
Issue 7 of 12, July 2021
-

14/07/21
15/07/21
15/07/21

5.2 Study selection process
A rapid review by Public Health England was identified during scoping and includes
evidence up to 22 September 2020 (Public Health England 2021). As this review aligns
closely with the research questions in this report, we searched only for new evidence
published since the PHE search was completed (i.e., from 22 September 2020). Studies
were then selected according to the order of priority of study types outlined in the protocol. A
more recent review was identified during searches (Chou et al. 2020c). This is a living rapid
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review and discussion with stakeholders highlighted that updates to this review should be
manually retrieved. All six updates were reviewed for relevant new information and the most
recent was updated to include evidence up to 2 June 2021 (Chou et al. 2021a, Chou et al.
2020a, Chou et al. 2020b, Chou et al. 2021b, Chou et al. 2020d, Chou et al. 2020e). Primary
studies were only considered for inclusion if they were published more recently than this.
Two primary studies met these criteria (Gonçalves et al. 2021, Kwon et al. 2021).
The protocol for this report initially excluded studies on N95 masks, as based on scoping
work it was anticipated that these would be used exclusively in healthcare settings and not in
the community. However, one of the previous evidence reviews included a single study
comparing N95 type masks to other masks in a real-world community setting. This was
considered relevant to include in this report.
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Identification

5.3 Study selection flow chart

Records identified through database
searching
(n = 3175)

Additional records identified through
other sources
(n = 1)

Eligibility

Screening

Records after duplicates removed
(n = 2336)

Records screened
(n = 2336)

Articles assessed for eligibility
in more detail
(n = 53)

Records excluded
(n = 2283)

Articles excluded, with
reasons (n = 49)
•

Included

•

Papers included in Rapid Evidence
Summary (n= 4)
-

Reviews (n = 2)*
Primary studies (n = 2)

* 6 updates to a living rapid review
(Chou et al. 2020c) were also
included
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•
•
•

Superseded by higher
priority evidence
(n = 35)
Intervention or
comparison not relevant
(n = 4)
Study design not relevant
(n = 5)
Outcomes not relevant (n
= 3)
Not available in English
(n = 2)
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5.4 Data extraction
A single researcher checked eligible studies against the inclusion/exclusion criteria. A single
researcher extracted data from relevant evidence sources; a sample of these was checked
by a second researcher. Extracted data included details of study characteristics and reported
outcomes.

5.5 Quality appraisal
There was no formal quality assessment of studies. Where other reviews report quality
assessment, this was reported by a single researcher who provided a narrative summary of
key limitations of included primary studies.

5.6 Synthesis
Evidence was synthesised narratively.

5.7 Information available on request
The full search strategy for each included database is available on request.

6. ADDITIONAL INFORMATION
6.1 Conflicts of interest
The review team declares no conflicts of interest.

6.2 Abbreviations
CI: confidence interval
COVID-19: Coronavirus disease 2019
HR: Hazard ratio
MERS-CoV: Middle East respiratory syndrome coronavirus
OR: Odds ratio
PHE: Public Health England
RCT: Randomised controlled trial
SARS-1: Severe acute respiratory syndrome 1
SARS-CoV-2: Severe acute respiratory syndrome Coronavirus 2

6.3 Appendix 1 – MEDLINE search strategy
Ovid MEDLINE(R) and Epub Ahead of Print, In-Process, In-Data-Review & Other Non-Indexed
Citations and Daily <1946 to July 13, 2021>
Face coverings
1
((face or faces or facial or head or heads) adj3 (cover* or mask* or shield* or
12035
visor* or guard* or screen*1 or protect* or barrier*)).tw,kw.
2
(facemask* or facecover* or faceshield*).tw,kf.
1654
3
((surgical or medical* or cloth*1 or material* or cotton or fabric* or flannel or fleece
1812
or textile* or community or communities) adj3 (mask or masks)).tw,kw.
4
Masks/
5740
5
(mask or masks).ti,kf.
11235
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6
(mask or masks).ab. /freq=2
7
(mouth adj2 (cover* or protect*)).tw,kw.
8
(nose adj2 (cover* or protect*)).tw,kw.
9
Respiratory Protective Devices/
10
N95 Respirators/
11
(N95 or N97 or N99).tw,kf.
12
(FFP1 or FFP2 or FFP3).tw,kf.
13
(filter* adj2 (facepiece or face piece*)).tw,kw.
14
or/1-13
15
limit 14 to covid-19
16
20200923:20211231.(dt).
17
15 and 16
HTW draft systematic review filter
18
systematic review.pt.
19
systematic reviews as topic/
20
((systematic$ or evidence$) adj (review$1 or overview$1)).tw,kf,kw.
21
meta-analysis.pt.
22
exp meta-analysis as topic/
23
(meta-analy$ or metaanaly$ or metanaly$).tw,kf,kw.
24
exp review literature as topic/
25
or/18-24
26
(medline or pubmed or medlars).ab.
27
embase.ab.
28
cochrane.ab,jw.
29
(cinahl or cinhal).ab.
30
(psychlit or psyclit or psychinfo or psycinfo).ab.
31
science citation index.ab.
32
cancerlit.ab.
33
british nursing index.ab.
34
hmic.ab.
35
current contents.ab.
36
or/26-35
37
reference list$.ab.
38
bibliograph$.ab.
39
(handsearch$ or hand-search$).ab.
40
relevant journals.ab.
41
manual search$.ab.
42
(search adj (strategy or criteria)).ab.
43
(search$ adj4 literature).ab.
44
or/37-43
45
review.pt.
46
((selection or inclusion or exclusion) adj criteria).ab.
47
data extraction.ab.
48
45 and (46 or 47)
49
25 or 36 or 44 or 48
50
comment.pt.
51
letter.pt.
52
editorial.pt.
53
or/50-52
54
49 not 53
Rapid review add-on
55
(rapid adj2 review*).tw,kw.
56
(health technology assessment* or HTA).tw,kw.
57
or/55-56
SIGN RCT filter
58
Randomized Controlled Trials as Topic/
59
randomized controlled trial/
60
Random Allocation/
61
Double-Blind Method/
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10184
298
119
2274
154
4141
218
450
34670
3697
1285785
2408
161550
6144
216728
137525
22605
209129
17218
370944
242930
112115
101982
33923
43794
3318
635
394
299
1241
275297
19523
19687
9908
1246
4960
20709
76584
131101
2829889
152547
24810
61557
510342
918031
1143552
573492
1977380
493180
1884
7052
8896
146221
537566
105593
165857
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62
Single-Blind Method/
63
Clinical Trial/
64
clinical trial, phase i.pt.
65
clinical trial, phase ii.pt.
66
clinical trial, phase iii.pt.
67
clinical trial, phase iv.pt.
68
controlled clinical trial.pt.
69
randomized controlled trial.pt.
70
multicenter study.pt.
71
clinical trial.pt.
72
exp Clinical Trials as Topic/
73
or/58-72
74
(clinical adj trial$).tw.
75
((singl$ or doubl$ or treb$ or tripl$) adj (blind$3 or mask$3)).tw.
76
PLACEBOS/
77
placebo$.tw.
78
(random$ adj allocat$).tw.
79
(allocat$ adj2 random$).tw.
80
or/74-79
81
73 or 80
82
case report.tw.
83
letter/
84
historical article/
85
or/82-84
86
81 not 85
SIGN Observational studies filter
87
Epidemiologic Studies/
88
exp Case-Control Studies/
89
exp Cohort Studies/
90
case control.tw.
91
(cohort adj (study or studies)).tw.
92
cohort analy$.tw.
93
(follow up adj (study or studies)).tw.
94
(observational adj (study or studies)).tw.
95
longitudinal.tw.
96
retrospective.tw.
97
cross sectional.tw.
98
Cross-Sectional Studies/
99
or/87-98
Set combinations
100 54 or 57 or 86 or 99 [study design filters]
101 17 and 100 [face coverings AND SR, RCTs & Obs]
102 17 not 101 [face coverings AND lower level evidence]
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30514
529828
21960
35337
18704
2137
94293
537566
299044
529828
360620
1444089
404590
181480
35564
226805
33836
38005
688123
1738474
338959
1143552
364401
1829966
1698929
8740
1200470
2175464
135136
240930
9239
51503
124631
269783
601466
403983
377258
3283679
4847457
618
1790
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6.4 Appendix 2 – Eligibility criteria
What is the effectiveness of face coverings to reduce the spread of COVID-19 in the community?
Research Question
What is the efficacy of different types of face coverings designed for use in community settings?

Inclusion criteria

Exclusion criteria

Population

Human

Non-human studies

Intervention

All types of face covering including (but not limited to)
handmade and commercial cloth masks

Studies comparing effectiveness of surgical masks to N95
respirators: scoping indicates this evidence is almost entirely
conducted in healthcare settings.

We will use PHE’s definition of face coverings: defined as any
type of face covering that covers the mouth or nose (including
medical masks and other types of face covering).
Comparison/
Comparators

Any control/no use of face coverings
Comparison of different types of face coverings with each other

Studies comparing effectiveness of surgical masks to N95
respirators: scoping indicates this evidence is almost entirely
conducted in healthcare settings.

Outcome measures

• Effectiveness of face coverings in preventing the transmission of COVID-19/SARS-CoV-2 virus
• Transmission of SARS-CoV-2
• SARS-CoV-2 infection
• Basic Reproduction number
• Mask filtration capacity/droplet transmissions

Search limits
dates, language, etc.

22 September 2020 onwards. We will use the PHE review (2021) as a source of evidence prior to this date.
English language only
Other factors

Setting

We will include all community settings including households. We will exclude healthcare settings.
We will use PHE’s definition of community settings: non-healthcare settings, including (but not limited to) public spaces,
households, shops, and public transport

Study design

We will prioritise the following study types, in the order listed:
• Well-conducted sources of secondary evidence, including studies of any design
• Primary studies of any comparative design
• Ecological/longitudinal studies (ie studies comparing outcomes before/after introduction of the intervention, but without a
control group)
• Laboratory studies
We will prioritise the above separately for each research question if required, ie different study types will be included for the two
different questions if necessary.
Where relevant and well-conducted systematic reviews exist we will use these by:
• Reporting or adapting their reported outcome measures where these are fully relevant to the scope of our review, and
appropriate synthesis methods have been used
• Using these reviews as a source of potentially relevant studies where the review cannot be used as a source of outcome
data
We will prioritise systematic reviews in terms of the sources of evidence they include, using the order described above, and also
in terms of their certainty (in terms of methodological conduct and relevance to the research questions of interest).

Publication status

We will include evidence from studies that are published in full (whether peer-reviewed, preprints or grey literature sources). We
will not include evidence from conference abstracts. We will not report ongoing trials (unless they provide fully published interim
findings)

Subgroup analysis

Where the evidence allows, we will report outcomes separately according to:
• Seasonality
• Different settings within the community
• Use of face coverings by children/adolescents

7. ABOUT THE WALES COVID-19 EVIDENCE CENTRE (WC19EC)
The WC19EC integrates with worldwide efforts to synthesise and mobilise knowledge from
research.
We operate with a core team as part of Health and Care Research Wales, are hosted in the
Wales Centre for Primary and Emergency Care Research (PRIME), and are led by
Professor Adrian Edwards of Cardiff University.
The core team of the centre works closely with collaborating partners in Health Technology
Wales, Wales Centre for Evidence-Based Care, Specialist Unit for Review
Evidence centre, SAIL Databank, Bangor Institute for Medical & Health Research/ Health
and Care Economics Cymru, and the Public Health Wales Observatory.
Together we aim to provide around 50 reviews per year, answering the priority questions for
policy and practice in Wales as we meet the demands of the pandemic and its impacts.

Director: Professor Adrian Edwards
Contact Email: WC19EC@cardiff.ac.uk
Website: https://healthandcareresearchwales.org/about-research-community/wales-covid19-evidence-centre
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