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Executive Summary 
Background and Objective 
Coronavirus disease 2019 (COVID-19), caused by severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2), is a novel, highly contagious, and potentially severe infectious disease. COVID-19 
was first identified in China in December 2019 and the World Health Organization (WHO) declared 
a global pandemic in March 2020. Within a month of the WHO declaration, in-person learning 
within schools was suspended in many Canadian jurisdictions, including Alberta, as an early risk 
mitigation strategy. 

Face mask use within schools has been suggested as a COVID-19 risk mitigation strategy, but the 
effectiveness of mask use as protection against COVID-19 transmission and infection in a school 
setting is currently unknown. Given this, IHE conducted a rapid review to support return to school 
decision making. The objective of this rapid review was to assess the evidence on the impact of 
community mask use on the susceptibility to and transmission of COVID-19, and how mask use 
compliance affects mask effectiveness. 

Methods 
An information specialist conducted database and grey literature searches to identify English-
language studies, published or in preprint from late 2019 to early August 2020, which reported on 
the use of masks within the community. One reviewer selected studies for inclusion, extracted data, 
and summarized the results of relevant studies. 

Results 
Thirty-one studies were included in the review. There was insufficient evidence to quantify the 
effectiveness of face mask use, but there appears to be a general consensus among all studies that 
mask use within the community reduced the number of COVID-19 cases within a population. In 
event and cross-sectional studies, implementing mask mandates was associated with a reduction in 
the number of COVID-19 cases; case reports consistently reported fewer secondary cases when 
index cases and/or their contacts wore masks. Modelling studies found that mask wearing, in 
conjunction with other mitigation strategies, had the potential to reduce mortality due to COVID-19 
and avert a resurgence of cases in places where lockdown measures had already reduced the number 
of cases. Modelling studies also found that mask quality could be balanced by adherence, so that the 
use of low-quality masks (for example, homemade cloth masks) by a large proportion of the 
population could still have significant community-wide effects when used correctly. Observations in 
community settings reported high mask wearing adherence in public spaces (particularly those places 
with mandatory mask wearing policies in place), with some individuals wearing masks improperly, 
having a poorly fitting mask, and/or touching their face. There were no studies that looked 
specifically at the impact of face mask use across age groups, or that investigated the impact of face 
mask use in schools.  

Conclusion 
Evidence gathered in this rapid review suggests that face mask use within the broader community 
has reduced or could potentially reduce the number of COVID-19 cases within a population. There 
was no evidence available with which to assess the use of masks in a school setting or the 
effectiveness of and compliance with mask use in children specifically. We were unable to quantify 
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an estimate of the effectiveness of mask use in schools due to methodological limitations of the 
included studies. There is great deal of uncertainty regarding the effectiveness of mask use within 
schools, and the results should be interpreted cautiously, and should be contextualized for decision 
making. Given the lack of control for the effects from concurrent mitigation strategies or from 
compliance with mask use, the population-level impact of community face mask use requires further 
investigation.   
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1. Background and Objective 
Coronavirus disease 2019 (COVID-19), caused by severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2), is a novel, highly contagious, and potentially severe infectious disease. The virus is 
spread from person to person, predominantly through respiratory droplets passed in the air while in 
prolonged close contact with an infected person, and potentially due to transmission via surfaces.1 
Approximately 80% of infected people develop mild to moderate illness and recover without 
hospitalization.1 First identified in China in December 2019, the World Health Organization (WHO) 
declared a Public Health Emergency of International Concern on 30 January 2020, and declared a 
Pandemic on 11 March 2020. As of 26 August 2020, there have been over 23.7 million confirmed 
cases and 815,000 deaths worldwide.2 In Alberta, Canada, the first presumptive COVID-19 case was 
identified on 5 March 2020; as of 24 August 2020, there have been over 13,083 confirmed cases and 
235 deaths in the province.3 As in many other jurisdictions, in-person learning within schools in 
Alberta was suspended as an early risk mitigation strategy. 

There is a spectrum of interventions available to mitigate the risks associated with reopening 
schools. One strategy that has been suggested is having staff and students wear face masks, creating 
a barrier to help prevent respiratory droplets from travelling into the air and onto other people when 
the mask wearer coughs, sneezes, or talks, and protecting the wearer from droplets transmitted from 
others. Understanding the effect that wearing face masks might have on student and staff 
susceptibility to and transmission of COVID-19 will guide in-school teaching strategies and return 
to school decision-making.  

The objective of this rapid review was to assess the evidence from the scientific literature on the 
impact of community face mask use on the susceptibility to and transmissibility of COVID-19, and 
how face mask use compliance impacts mask effectiveness. The rapid review addresses the following 
research questions: 

• What is the impact of community mask wearing on the susceptibility to and transmission of 
COVID-19 across age groups? 

• How does compliance (adherence to wearing a mask, proper fit, reduced face touching) 
impact the effectiveness of wearing a mask? 

2. Methods 
2.1. Literature Search 
An IHE information specialist (EW) searched MEDLINE and Embase to identify studies published 
from late 2019 (when COVID-19 cases were first reported) to 6 August 2020, using a combination 
of relevant medical subject headings and keywords, including: COVID-19, infection, transmission, 
compliance, and face mask. The COVID-19 terms were adapted from the Canadian Agency for Drugs 
and Technologies in Health (CADTH) search string.4 Database searches were limited to the English 
language. To identify relevant grey literature, Google and preprint servers were searched. We also 
reviewed the reference lists of relevant articles and included studies to identify any articles that might 
have been missed in the database searches. The full search strategy is in Appendix A.  
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2.2. Study Selection, Data Extraction and Synthesis 
A single reviewer (LW) screened the titles and abstracts, retrieved full texts of potentially relevant 
publications, and reviewed articles to determine their eligibility for inclusion based on predefined 
study selection criteria (Table 1). 

TABLE 1: Study selection criteria 
Inclusion criteria  

Study design • Primary studies (observational designs including ecological, event, cohort, case-control, 
cross-sectional, and single case) 

• Modelling studies 

Population  • All ages 
• Suspected or confirmed COVID-19 cases, contacts of confirmed/suspected cases, or 

the general public during the COVID-19 pandemic period 

Intervention  • Wearing a face mask (medical or non-medical) in a public location, with or without other 
personal protective equipment or other risk mitigation strategies 

Comparator • Across age groups, as available (preferentially, ages 0–19 and ≥20 years) 
• Not wearing a mask 
• Before and after the implementation of mask-wearing policies 
• No comparator 

Outcome of interest • Transmission rate 
• Infection rate  
• Susceptibility (e.g., index or secondary-attack rates) 
• Compliance (e.g., adherence to wearing a mask, proper fit, reduced face touching) 

Exclusion criteria  

Study design • Laboratory studies 
• Editorials, opinion papers, guidelines 

Population  • Influenza or other influenza-like illness cases 
• Middle East respiratory syndrome cases, severe acute respiratory syndrome cases 

Intervention • Personal protective equipment without concurrent mask use (e.g., gloves, eye 
protection, gowns, aprons, closed-toe shoes) 

• Face mask wearing in a hospital setting or during close-contact medical 
treatment/procedures 

Outcome of interest • Any outcome other than those listed as inclusion criteria 

Data relevant to the impact of face mask use was extracted by one reviewer (LW) into predeveloped 
summary tables. Evidence was summarized narratively. 

2.3. Quality Assessment 
A formal quality assessment of the included studies was not undertaken for this rapid review. Any 
major methodological issues mentioned in the included studies are highlighted in the Discussion 
(section 4). 
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3. Results 
A total of 612 title and abstracts were screened and 133 articles were retrieved for full-text screening. 
Thirty-one articles were included, which consisted of 21 primary studies (event, cohort, cross-
sectional, case-control, and case reports or series)5-25 and 10 modelling studies.26-35 Evidence 
summary tables are provided in Appendix B.  

3.1. Description of Included Studies 
Of the 31 studies, 17 were published and 14 were in preprint. No studies compared face mask 
impact across age groups, nor were there any studies focusing on schools or children. Eighteen were 
published/preprinted between March and June 2020, with 13 published/preprinted in July or early 
August. The studies were conducted in Canada (two studies), China (six studies), Germany (one 
study), Israel (one study), Italy (one study), Japan (one study), Mexico (one study), Brazil (one study), 
South Africa (one study), Thailand (one study), Uganda (one study), the United Kingdom (one 
study), and the United States (13 studies).  

3.2. Susceptibility to and Transmission of COVID-19 with Face Mask 
Use 
3.2.1. Evidence from Primary Studies 
Seventeen studies reported the impact of face mask use on the susceptibility to and transmission of 
COVID-19 (Appendix B, Table B.1).5-21 Most studies focused on population-level data and 
compared mask-mandating countries/jurisdictions to non-mask-mandating countries/jurisdictions, 
or compared before and after the implementation of the mask-wearing mandates/policies.  

Of these 17 studies, five were event studies that looked at the impact of policies either promoting or 
mandating the use of face masks in the community. In United States (US) jurisdictions that had 
community mask-wearing mandates or employee mask-use mandates, the percent change in daily 
cases was statistically significantly lower in the post-mandate period than in the pre-mandate period. 
The percent reduction in daily cases increased as more time passed after the mandate (for example, 
−0.92% change one to five days post-mandate, −1.97% change 20 or more days post-mandate), and 
the authors estimated that up to 450,000 cases had been averted in the two-month period.14 
Similarly, there was a turning point in the entire US trend in daily cases, which coincided with the 
Centers for Disease Control and Prevention’s recommendation for community mask use.20 In New 
York City, there was an estimated 66,000 infections averted over three weeks because of mask use 
mandates, which corresponded to a decreasing daily case rate of 3%.21 In Germany, the number of 
confirmed cases was reduced by 2.3% to 13%, depending on the region, in the first 10 days after a 
compulsory mask use mandate, and it was estimated that masks might have reduced the daily 
infection growth rate by 40%.15 In several Italian cities, there was a correlation between an identified 
date in which the number of daily confirmed cases “shifted” and the introduction of mask policies 
or the distribution of free masks in the seven to 11 days prior to this shift date.17 

Five cross-sectional studies assessed various face mask effects across countries. Four studies found 
that countries that did not recommend mask use or had a low mask-wearing adherence had a higher 
number of COVID-19 cases and higher mortality due to the virus, compared with countries that 
mandated community mask use or had a high mask-wearing adherence.7, 11, 12, 16 Another study found 
that countries with strong pre-pandemic mask norms (that is, societal expectations that sick people 
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wear masks in public) had lower daily average growth rates of both confirmed cases and deaths than 
did countries without strong mask norms (cases: 10% versus 18%; deaths: 11% versus 21%).5 

There was one retrospective cohort, one case-control study, and six case reports or series reporting 
on the effect of mask use in public settings or in close contact with confirmed cases. An analysis of 
confirmed cases in Hong Kong reported 11 clusters of 113 cases in mask-off settings (for example, 
restaurants, karaoke bars), with only three clusters of 11 cases in workplace settings where mask use 
was required.7 A Thai study found that close contacts of confirmed cases who wore masks were less 
likely to become infected.8 Similar results were reported for a Chinese retrospective cohort study of 
mask use by family contacts of confirmed cases.19 A Chinese case series of presymptomatic cases 
found that the cases who wore masks had lower transmission to others, compared with those cases 
who did not wear masks (8.1% versus 18.9%).10 In a Chinese case report of an infected individual 
who took public transportation, five secondary cases (of 39 contacts, 12.8%) were identified when 
the individual took the bus without wearing a mask, but there were no secondary cases on a second 
bus where the individual wore a mask (18 contacts).13 Two cases reports, conducted in China and 
Canada, looked at transmission during air travel with mandated mask wearing, and found little or no 
transmission attributed to the flights.6, 18 One US case report identified no secondary transmission 
from two infected hair stylists who wore masks when interacting with clients.9 

3.2.2. Evidence from Modelling Studies  
Ten studies developed mathematical models and reported the estimated impact of imposing or 
maintaining community face mask use during the COVID-19 pandemic (Appendix B, Table B.2).26-35 
Most studies used a variation of a susceptible-exposed-infected-recovered model, with data drawn 
from publicly available cumulative mortality statistics. Model parameters for mask effectiveness, 
when described, reflected both inward efficiency (that is, protection from getting infected) and 
outward efficiency (that is, reducing transmission through source control). Estimates for these were 
based on previous studies that tested the efficacy of surgical masks or non-surgical masks of various 
materials (for example, 100% cotton, cotton mix, linen, silk) against the transmission of virus 
simulants (that is, virus strains similar to norovirus or influenza, but non-pathogenic to humans)36 or 
when used by patients with respiratory conditions (for example, cystic fibrosis or tuberculosis),37, 38 
and on studies that tested the impact of mask use on the transmission of influenza.39, 40 

US data was used to develop the models in five of the 10 studies. In one study that modelled 
mortality due to COVID-19 within the New York and Washington states, using 80% mask-wearing 
adherence and fixed COVID-19 transmission rates, the predicted reduction in mortality ranged from 
1.8 to 9% with 20% mask effectiveness and from 55 to 95% with 80% mask effectiveness.26 The 
study also found inward efficiency was slightly more important that outward efficiency, early 
adoption before the epidemic peaks was important, and the reduced impact from mask 
ineffectiveness could be augmented by high adherence. Other models of Arizona, Florida, New 
York state, San Francisco, and all of the United States predicted similar results.31-33, 35 

In a model of London, England, the only “lockdown-lifted” scenario that predicted a reduction in 
cumulative deaths, when compared with maintaining the lockdown, had 80% mask effectiveness  
(estimating a 0.26-fold decrease in deaths); other scenarios ranged from an 8.26-fold increase in 
cumulative deaths (50 to 80% mask effectiveness) to a 12.3-fold increase (30% mask effectiveness).29 
An Israeli model of mask wearing after stay-at-home orders were lifted and other social-distancing 
mandates were maintained (for example, schools remained closed and confirmed cases were 
isolated), with assumed mask effectiveness of 8 to 16%, predicted that deaths and critical care bed 
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use would remain stable.28 A Ugandan model estimated that there would be a 34.2% reduction in 
exposure if 90 to 100% of the population wore masks for protection against COVID-19, with 
similar reductions if only 0 to 10% of the population wore masks to prevent transmission.30 

One study looked at two models that explored the association between mask allocation and mask 
effectiveness.34 In a situation where a fixed supply of masks was assumed, it was found that 
randomly distributing relatively low-quality masks to the healthy population could result in a 
noticeable reduction in total deaths. In a situation where masks were assumed to be produced at a 
constant rate, but demand for the masks increased as the number of COVID-19 cases increased, it 
was found that “panic buying” early in the pandemic could be detrimental for supply during the 
peak of the pandemic with subsequent increase in cases; gradual increases in demand and managed 
distribution were predicted to result in the greatest amount of high-quality masks available for the 
community during the peak of the pandemic, as well as fewer overall cases. 

One study used a matrix approach to understand the potential impact of different mask interactions 
(that is, the tendency for interactions between masked individuals to be more likely than interactions 
between masked and unmasked individuals).27 It found that, across various scenarios, high mask-
wearing adherence was predicted to reduce the rate of transmission, but only when the expected 
number of cases directly generated by one case was close to one.  

3.3. Compliance with Face Mask Use 
Five studies observed face mask use in various populations to quantify the degree of adherence 
(wearing a mask) and/or proper use (fit, face touching) (Appendix B, Table B.3).7, 22-25 No study 
reported on the impact of compliance with mask use on mask effectiveness. 

Chen Y, et al. (2020)22 reviewed videos of people at public transit stations in China, Japan, and South 
Korea (mask-mandating countries), as well as in Western Europe and the United States (non-mask-
mandating countries), before and during the pandemic, to identify the proportion of individuals 
wearing a mask and to note face-touching behaviours. They found that, in all countries except the 
United States, there was a statistically significant increase in mask use as well as less face-touching 
behaviours during the pandemic, compared with before. In China, 67 hospital staff recorded their 
observations of the first 50 people they saw on their morning commute over three days in April, and 
found that 96.6% of individuals were wearing a mask in public despite the mandate requiring mask 
use only if an individual developed symptoms.7 Similarly, in São Paulo, Brazil, 84.5% of individuals 
observed on commercial streets were wearing a mask; however, 37.3% of mask wearers were 
wearing their mask incorrectly (nose and/or mouth not covered) or were wearing an ill-fitting mask, 
and 9.2% touched their face during the observation.23 In Mexico, patients in the waiting room of an 
ambulatory clinic who potentially had COVID-19 were observed wearing a mask 88.8% of the time, 
but no difference was found in the average number of times the patients touched their face.24 One 
US study, which used location data, found that mask mandates increased the time spent outside of 
the home by 20 to 30 minutes per day (2 to 3%), with an increased number of trips to restaurants, 
building supply stores, and outdoor recreation sites.25 

4. Discussion 
4.1. Summary of Main Findings 
The published and preprinted scientific evidence on the potential effectiveness of community face 
mask use during the COVID-19 pandemic is sparse and highly heterogeneous, and for these reasons 
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we are unable to provide a single estimate of the effectiveness of general face mask use. There were 
no studies that looked specifically at the impact of mask use across age groups or that investigated 
the impact of mask use in schools.  

There appears to be a consensus among all studies that mask use within the community reduced the 
number of COVID-19 cases within a population. In event and cross-sectional studies, implementing 
mask mandates was associated with a reduction in the number of COVID-19 cases; case report 
studies consistently reported fewer secondary cases when index cases and/or their contacts wore 
masks. Modelling studies found that mask wearing, in conjunction with other mitigation strategies, 
had the potential to reduce mortality due to COVID-19 and avert a resurgence of cases in places 
where lockdown measures had already reduced the number of cases. Modelling studies also found 
that mask quality could be balanced by adherence, so that the use of low-quality masks (for example, 
homemade cloth masks) by a large proportion of the population could still have significant 
community-wide effects when used correctly. There were no studies that directly reported on the 
impact of mask compliance (both adherence and proper use) on infection or transmission of 
COVID-19, but observations in community settings reported high mask-wearing adherence in 
public spaces, with some individuals wearing masks improperly, having a poorly fitting mask, and/or 
touching their face.  

4.2. Limitations 
The study findings must be interpreted in light of the limitations of the study designs. First of all, 
other mitigation strategies, such as closing schools and nonessential businesses, encouraging social 
distancing when in the community, and promoting frequent handwashing, were implemented 
concurrently with mask mandates in the populations studied. The study designs employed make it 
difficult to separate the effects of mask use from the effects of these other interventions. There is 
also a possible synergistic relationship between mask use and other mitigation strategies, whereby 
mask use may enhance the effectiveness of other strategies, which was not assessed outside of 
modelling studies. Similarly, there was no accounting or adjusting for improper mask wearing, which 
could influence the effects of mask use in the community. The impact of a person’s belief about 
their individual COVID-19 risk and attitude towards mask wearing has also not been evaluated: 
individuals’ beliefs and attitudes could affect mask compliance, either because they believe that 
masks are not beneficial (creating low adherence) or because they believe that masks are far more 
effective than they in fact are, creating a false sense of security and motivating risky health 
behaviours. Given these limitations, the population-level impact of community face mask use may 
be overestimated by the studies. 

The COVID-19 pandemic has occurred for a relatively short period of time, so current evaluations 
of mask use reflect only short-term impacts. Furthermore, publication quality was not assessed, and 
a large proportion of the studies included in this review (45%) were available only as preprints that 
have not yet gone through a peer-review process, so there is a possibility for erroneous or low-
quality work influencing our interpretations. While it is possible that some articles may have been 
missed due to the time restrictions on the literature search, we are confident that the majority of 
studies that may address the policy-related questions were identified for this review. Finally, the 
variation in study populations, data sources, face mask types, and mask-wearing policies makes it 
difficult to compare studies and may have exacerbated the limitations of vote-counting methods.41 
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4.3. Implications 
The role of face mask use in schools has implications for staff, student, and community safety. 
Based on the evidence summarized in this report, it is reasonable to conclude that mask use could 
reduce the susceptibility to and transmission of COVID-19 in schools. The argument for wearing 
face masks in a school setting is also supported by the understanding that the virus has been shown 
to remain viable in the air for several hours in experimental conditions,42 and by the fact that both 
asymptomatic and presymptomatic cases have been identified.43, 44 Specifically, in children, research 
has shown that the majority of children with COVID-19 have mild symptoms, and a substantial 
portion are asymptomatic.45 Based on this, it is believed that community-wide mask use would help 
prevent the expiration and spread of virus-containing vapour by people who are either symptomatic 
or asymptomatic. However, there are also challenges and disadvantages to wearing masks, which 
may be particularly relevant to children and must be weighed against the potential benefits. These 
challenges and disadvantages include difficulties with compliance, poor fit and subsequent 
discomfort, and effects on cognitive, social, and emotional development due to reduced 
communication and facial/other non-verbal cues that may not be visible while wearing a mask.46 

Previous systematic reviews of randomized controlled trials studying Middle East respiratory 
syndrome, severe acute respiratory syndrome, influenza, and other influenza-like illnesses have 
found no significant reduction in transmission and infection with community mask use,47-49 though 
reviews of observational studies (a lower-quality level of evidence compared with randomized 
controlled trials) have found potential effectiveness.50, 51 In a recent rapid review52 that included two 
US randomized controlled trials with college student participants, both trials observed trends of 
mask use in conjunction with handwashing being noticeably protective within three weeks, though 
intention-to-treat analyses found mask wearing with or without handwashing to have a non-
significant impact on the number of influenza cases. The review concluded that, in high-
transmission settings such as schools, mask use may be beneficial.  

4.4. Conclusion 
Face mask use within schools has been suggested as a COVID-19 risk mitigation strategy, but the 
effectiveness of mask use against the spread of COVID-19 in a school setting is currently unknown. 
Evidence included in this rapid review suggests that mask use within the broader community has 
reduced or could potentially reduce the number of COVID-19 cases within a population. However, 
there was no evidence available that either assessed the use of face masks in a school setting or 
discussed the effectiveness of and compliance with mask use in children specifically. We were unable 
to quantify an estimate of the effectiveness of mask use in schools due to methodological limitations 
of the included studies. 

There still remains a great deal of uncertainty regarding mask use within schools, and the available 
evidence should be interpreted cautiously and contextualized for decision-making. Given the lack of 
control for the effects from concurrent mitigation strategies or from compliance with face mask use, 
the population-level impact of community face mask use requires further investigation.   
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Appendix A: Search Strategy 
TABLE A.1: Search strategy 

Database 
Edition or date searched 

Results 
Search terms 

Ovid MEDLINE(R) ALL  
1946 to 6 Aug 2020 
216 results 
Compliance search: 34 
results 

1     (coronavirus/ or betacoronavirus/ or coronavirus infections/) and (disease 
outbreaks/ or epidemics/ or pandemics/)  

2     (nCoV* or 2019nCoV or 19nCoV or COVID19* or COVID or SARS-COV-2 or 
SARSCOV-2 or SARSCOV2 or Severe Acute Respiratory Syndrome Coronavirus 
2 or Severe Acute Respiratory Syndrome Corona Virus 2).ti,ab,kf,nm,ot,ox,rx,px.  

3     ((new or novel or "19" or "2019" or Wuhan or Hubei or China or Chinese) adj3 
(coronavirus* or corona virus* or betacoronavirus* or CoV or HCoV)).ti,ab,kf,ot.  

4     ((coronavirus* or corona virus* or betacoronavirus*) adj3 (pandemic* or epidemic* 
or outbreak* or crisis)).ti,ab,kf,ot.  

5     ((Wuhan or Hubei) adj5 pneumonia).ti,ab,kf,ot.  
6     or/1-5  
7     limit 6 to yr="2019 -Current"  
8     Disease Susceptibility/  
9     susceptib*.ti,ab,kf.  
10   (rate* adj2 infection*).ti,ab,kf.  
11   attack rate*.ti,ab,kf.  
12   (infectivity or infectiousness).ti,ab,kf.  
13   infection control.ti,ab,kf.  
14   (positive adj2 test* adj2 rate*).ti,ab,kf.  
15   confirmed infection*.ti,ab,kf.  
16   Disease transmission, infectious/  
17   (transmission or transmissib* or transferable or transmit*).ti,ab,kf.  
18   (transmission or transmissib* or transferable or transmit*).ab. /freq=2  
19   ((mitigat* or increas* or decreas*) adj2 spread*).ti,ab,kf.  
20   Basic Reproduction Number/  
21   (reproduct* adj (number* or ratio* or rate*)).ti,ab,kf.  
22   ((viral or virus) adj2 (load* or shed*)).ti,ab,kf.  
23   Primary Prevention/  
24   Contact Tracing/ or contact tracing.ti,ab,kf.  
25   or/8-24  
26   Masks/  
27   (mask* or facemask* or face cover* or face protection*).ti,kf.  
28   Respiratory Protective Devices/  
29   (N95 or "N 95").ti,kf.  
30   (mask* or facemask* or face cover* or face protection* or N95 or "N 95").ab. 

/freq=2  
31   or/26-30  
32   7 and 25 and 31  
33   limit 32 to english language 
34   compliance.ti,ab,kf.  
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Database 
Edition or date searched 

Results 
Search terms 

35   ((improper* or proper* or appropriate* or optimal*) adj2 (fit or storage or wear or 
worn)).ti,ab,kf.  

36   ((wear or worn) adj2 (nose* or chin*)).ti,ab,kf.  
37   ((fidget* or touch* or lift* or adjust* or remov*) adj2 (mask* or facemask* or face 

cover* or face protection*)).ti,ab,kf.  
38   or/ 34-37  
39   7 and 31 and 38  
40   limit 39 to english language  

Embase  
1974 to 6 Aug 2020 
537 results 
Compliance search: 41 
results 

1     SARS coronavirus/ or betacoronavirus/ or sars-related coronavirus/ or coronavirus 
infection/ or severe acute respiratory syndrome/  

2     (nCoV* or 2019nCoV or 19nCoV or COVID19* or COVID or SARS-COV-2 or 
SARSCOV-2 or SARSCOV2 or Severe Acute Respiratory Syndrome Coronavirus 
2 or Severe Acute Respiratory Syndrome Corona Virus 2).mp.  

3     ((new or novel or "19" or "2019" or Wuhan or Hubei or China or Chinese) adj3 
(coronavirus* or corona virus* or betacoronavirus* or CoV or HCoV)).mp.  

4     ((coronavirus* or corona virus* or betacoronavirus*) adj3 (pandemic* or epidemic* 
or outbreak* or crisis)).mp.  

5     ((Wuhan or Hubei) adj5 pneumonia).mp.  
6     or/1-5  
7     limit 6 to (english language and yr="2019 -Current")  
8     disease predisposition/  
9     susceptib*.ti,ab,kw.  
10   attack rate*.ti,ab,kw.  
11   (rate* adj2 infection*).ti,ab,kw.  
12   (infectivity or infectiousness).ti,ab,kw.  
13   infection control.ti,ab,kw.  
14   (positive adj2 test* adj2 rate*).ti,ab,kw.  
15   confirmed infection*.ti,ab,kw.  
16   disease transmission/ or virus transmission/  
17   (transmission or transmissib* or transferable or transmit*).ti,ab,kw.  
18   ((mitigat* or increas* or decreas*) adj2 spread*).ti,ab,kw.  
19   basic reproduction number/  
20   (reproduct* adj (number* or ratio* or rate*)).ti,ab,kw.  
21   ((viral or virus) adj2 (load or shed*)).ti,ab,kw.  
22   contact examination/  
23   contact tracing.ti,ab,kw.  
24   primary prevention/  
25   or/8-24  
26   7 and 25  
27   mask/ or exp face mask/ or surgical mask/  
28   (mask* or facemask* or face cover* or face protection*).ti,kw.  
29   (N95 or "N 95").ti,kw.  
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Database 
Edition or date searched 

Results 
Search terms 

30   (mask* or facemask* or face cover* or face protection* or N95 or "N 95").ab. 
/freq=2  

31   or/27-30  
32   26 and 31  
33   compliance.ti,ab,kw.  
34   ((improper* or proper* or appropriate* or optimal*) adj2 (fit or storage or wear or 

worn)).ti,ab,kw.  
35   ((wear or worn) adj2 (nose* or chin*)).ti,ab,kw.  
36   ((fidget* or touch* or lift* or adjust* or remov*) adj2 (mask* or facemask* or face 

cover* or face protection*)).ti,ab,kw.  
37   or/ 33-36  
38   7 and 31 and 37  

medRxiv 
www.medrxiv.org/search 
6 Aug 2020 
70 results (21 potentially 
relevant) 

Terms: for title "facemask facemasks masks mask" (match any words) and posted 
between "01 Dec, 2019 and 10 Aug, 2020" 

Preprints.org 
6 Aug 2020 
20 results (4 potentially 
relevant) 

Terms: mask, masks, facemask, facemasks 

Google 
6 Aug 2020 
3 potentially relevant 
results 

(facemask OR mask) AND (coronavirus OR covid) 
Screened first 10 pages 

https://www.medrxiv.org/search
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Appendix B: Evidence Summary Tables 
TABLE B.1: Summary of evidence from primary studies on COVID-19 transmission and infection 

Author 
(month/year) 
Study design 

Country 

Participants 
Intervention(s) 
Comparison(s) 

Findings 
Conclusion 

Cheng, et al. 
(Apr 2020)7 
Mixed methods 
China 

Cohort study 
Confirmed cases within 
the Hong Kong Special 
Administrative Region, 
31 Dec 2019–8 Apr 
2020 
N=961 cases 
Event study 
The Hong Kong Special 
Administrative Region 
and countries with well-
established healthcare 
system, no universal 
face mask usage, and 
having over 100 
confirmed cases on the 
72nd day after the WHO 
declared a pandemic  
N=16 countries 

Intervention: Wearing a surgical 
mask if respiratory symptoms 
develop 
Concurrent interventions: Social 
distancing, hand hygiene, 
refraining from attending school or 
work, and avoiding crowded places 
Comparisons:   
• Workplace (mask-on setting) vs. 

recreational settings such as 
dining and drinking in a 
restaurant or bar, singing at 
karaoke, and exercising in 
fitness clubs (mask-off setting) 

• Geographical areas with vs. 
without community-wide 
masking for most individuals 

Cohort study 
• 11 clusters of 113 persons in mask-off settings vs. 3 clusters of 11 

persons in mask mask-on settings at the workplace* 
Event study 
• Incidence of COVID-19, as of 8 Apr 2020: 

o Hong Kong: 129.0 per million  
o Singapore: 259.8 per million†  
o South Korea: 200.5 per million†  
o Spain: 2,983.2 per million†  
o Switzerland: 2,580.2 per million†  
o Italy: 2,250.8 per million†  
o Belgium:1,926.6 per million†  
o Austria: 1,420.2 per million†  
o Germany: 1,241.5 per million†  
o France: 1,151.6 per million†  
o Netherlands: 1,222.7 per million† 
o Norway: 1,091.8 per million† 
o Denmark: 871.3 per million† 
o United Kingdom: 831.5 per million† 
o Sweden: 744.7 per million† 
o United States: 1,102.8 per million† 

• Lower number of mask-off cases (113 [11.8%]) compared to South 
Korea (5,150 [49.6%]) 

Conclusion: Universal masking is voluntarily adopted by people in Hong 
Kong, and may have contributed to the lower incidence of COVID-19 
cases.  
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Author 
(month/year) 
Study design 

Country 

Participants 
Intervention(s) 
Comparison(s) 

Findings 
Conclusion 

Lyu and Wehby 
(Aug 2020)14 
Event study 
United States 

Jurisdiction-level data 
of confirmed cases, 
25 Mar–22 May 2020 
N=2,930 jurisdictions 
with 155,343 cases 

Intervention: Community-mandated 
face mask use when social 
distancing may not be practical 
(n=16 jurisdictions), or employee-
mandated face mask use when 
providing services (n=20 
jurisdictions) 
Concurrent interventions: Closure 
of schools and nonessential 
business, and shelter-in-place 
orders 
Comparison: Temporal change in 
case 

• Cases per 100,000 as of April 7th (prior to any mandate taking effect): 
o Jurisdictions with a public face mask mandate: 277.7  
o Jurisdictions without a public face mask mandate: 55.4 

• Percent change in daily cases (SE) with community-mandated face 
mask use, controlling for other concurrent interventions: 
o ≥16 days before: −0.01 (0.56)ns 
o 11–15 days before: −0.26% (0.55)ns 
o 6–10 days before: −1.07 (0.36)ns 
o 1–5 days before: reference period 
o 1–5 days after: −0.92 (0.25)† 
o 6–10 days after: −1.07 (0.36)† 
o 11–15 days after: −1.42 (0.32)† 
o 16–20 days after: −1.66 (0.40)† 
o >20 days after: −1.97 (0.56)† 
o Estimated that 230,000–450,000 cases may have been averted 

• Employee-mandated faced mask use only: small, non-statistically 
significant change over time (data in figure only) 

Conclusion: The study provides direct evidence on the effectiveness of 
widespread community use of face masks. 

Mitze et al. (Jun 
2020)15 
Event study  
Germany 

Confirmed cases, 
1 Jan–1 May 2020 
N=401 regions  

Intervention: Compulsory face 
mask use  
Concurrent intervention: None 
reported 
Comparisons: Face mask use vs. 
synthetic control group (closely 
follows COVID-19 trends of pre-
mask use in that region) 

• −2.3% change in cumulative number of case 10 days after mandate  
• 18.94% reduction in the daily growth rate of cases after mandate 
Conclusion: Wearing face masks helped considerably in reducing the 
spread of COVID-19. 

Pedersen and 
Meneghini (Jul 
2020)17 
Event study 
Italy 

Italian reported cases 
(N not reported) 

Intervention: Mandatory use of face 
masks 
Concurrent intervention: None 
reported 
Comparison: Not applicable 

• An identified timepoint at which there is shift in the number of daily 
confirmed cases (change point) is expected with the introduction of a 
public intervention 7–11 days prior 
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Author 
(month/year) 
Study design 

Country 

Participants 
Intervention(s) 
Comparison(s) 

Findings 
Conclusion 

o For Vento, change point on 21 Apr (95% CI [14, 28 Apr]), which 
corresponds to the mandate of face mask use on 13 Apr (8 days 
prior)† 

o For Tuscany, change point on 16 Apr (95% CI [8, 24 Apr]), which 
corresponds to face mask distribution on 7 Apr (9 days prior)** 

Conclusion: Change points in regional COVID-19 dynamics correlate well 
with local distribution of free face masks and regional orders requiring 
mandatory use. Widespread use of face masks and other protective 
means may have contributed substantially to keeping the number of new 
Italian COVID-19 cases under control. 

Xu, et al. (Jul 
2020)20 
Event study 
United States 

Daily new cases, 
1 Mar–20 Apr 2020 
(N not reported) 

Intervention: Centers for Disease 
Control and Prevention 
recommended face mask use 
Concurrent intervention: Stay-at-
home orders 
Comparison: Not applicable 

• Trend in daily cases: 
o When stay-at-home orders were mandated (slope change −0.18, 

95% CI [−0.22, −0.14])†  
o Then, whenface mask recommendations were mandated (slope 

change −0.10, 95% CI [−0.18, −0.08])† 
• Trend in daily new deaths: 

o 12 days after stay-at-home orders were mandated (slope change 
−0.17, 95% CI [−0.21, −0.14)])*  

o Then, 16 days after face mask recommendations were mandated 
(slope change −0.13, 95% CI [−0.25, −0.07])* 

Conclusion: There were two turning points of COVID-19 daily new cases 
or deaths in the United States, which appeared to be associated with the 
implementation of stay-at-home orders and face masking 
recommendations. 

Zhang et al. (Jun 
2020)21 
Event study 
United States 

Daily cases from Italy, 
New York City, and all 
of the United States, 
23 Jan–9 May 2020 
(N not reported) 

Intervention: Mandated face mask 
use 
Concurrent interventions: Social 
distancing, and stay-at-home 
orders  
Comparison: Not applicable 

• Estimated reduction in the number of infections because of face mask 
use: 
o Italy: 78,000 cases, 6 Apr–9 May 2020  
o New York City: 66,000 cases, 17 Apr–9 May 2020 

• Daily number of new infections: 
o New York City: 3% decrease per day after face mask use mandate 
o United States (excluding New York City): 0.3% increase per day 

after social distancing and stay-at-home orders 
Conclusion: Wearing face masks in public corresponds to the most 
effective means to prevent inter-human transmission. 
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Author 
(month/year) 
Study design 

Country 

Participants 
Intervention(s) 
Comparison(s) 

Findings 
Conclusion 

Wang et al. (May 
2020)19 
Retrospective 
cohort study 
China 

Family contacts of 
confirmed cases 
identified, 28 Feb–
27 Mar 2020 
N=335 contacts from 
124 families 

Intervention: Self-reported mask 
use before and after symptom 
onset 
Concurrent interventions: Other 
personal hygiene, room ventilation, 
and room cleaning and disinfection 
Comparisons:  
• Families with vs. without 

transmission 
• Never, sometimes, or always 

using a mask 

• 41 families (33.1%) had secondary transmission, with 77 cases (23%) 
• Index case wore a mask at home after illness onset:  

o Never: 24 (28.9%) families without transmission vs. 17 (41.5%) 
families with transmission 

o Sometimes: 21 (25.3%) families without transmission vs. 16 
(39.0%) families with transmission (OR 1.15, 95% CI [0.46, 2.87], 
compared with never)ns 

o Always: 38 (45.8%) families without transmission vs. 8 (19.5%) 
families with transmission (OR 0.03, 95% CI [0.11, 0.82], compared 
with never)* 

• Number of family members (index case or contact) wearing mask at 
home before the index case’s illness onset date: 
o None: 54 (66.7%) families without transmission vs. 36 (90.0%) 

families with transmission 
o ≥1: 27 (33.3%) families without transmission vs. 4 (10.0%) families 

with transmission (aOR 0.21, 95% CI [0.06, 0.79], compared with 
none)* 

• Number of family members (index case or contact) wearing a mask at 
home after the index case’s illness onset date: 
o None: 26 (32.1%) families without transmission vs. 21 (52.5%) 

families with transmission 
o Some: 24 (29.6%) families without transmission vs. 14 (35.0%) 

families with transmission (OR 0.72, 95% CI [0.30, 1.73], compared 
with none)ns 

o All: 31 (38.3%) families without transmission vs. 5 (12.5%) families 
with transmission (OR 0.20, 95% CI [0.07, 0.60], compared with 
none)* 

Conclusion: The findings inform the importance of universal face mask 
use and social distancing, not just in public spaces, but also inside 
households with members at risk of getting infected. 

Doung-ngern et 
al. (Aug 2020)8 
Case-control 
study 

Contacts of confirmed 
cases identified  
1–31 Mar 2020 
N=1,050 contacts 

Intervention: Wearing a face mask 
during contact with a confirmed 
case 

• 211 secondary infections were diagnosed by 21 Apr 2020 
• Age grouping: 

o Not wearing a mask (n=594):  
 ≤15 years: 45 (8%) 
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Author 
(month/year) 
Study design 

Country 

Participants 
Intervention(s) 
Comparison(s) 

Findings 
Conclusion 

Thailand Concurrent interventions: Social 
distancing and handwashing 
Comparisons: Wearing vs. not 
wearing a mask in public 

 >15–40 years: 269 (45%) 
 >40–65 years: 236 (40%) 
 >65 years: 44 (7%) 

o Sometimes wearing a mask (n=204):  
 ≤15 years: 5 (2%) 
 >15–40 years: 117 (57%) 
 >40–65 years: 76 (37%) 
 >65 years: 6 (3%) 

o Always wearing a mask (n=225):  
 ≤15 years:3 (1%) 
 >15–40 years: 132 (59%) 
 >40–65 years: 84 (37%) 
 >65 years: 6 (3%) 

• Practices during index case contact: 
o Always wearing a mask vs. not wearing a mask: aOR 0.23, 95% CI 

[0.09, 0.60]* 
o Sometimes wearing a mask vs. not wearing a mask: aOR 0.87, 

95% CI [0.41, 1.84]* 
Conclusion: Consistent wearing of masks, handwashing, and social 
distancing in public protect against COVID-19 infection.  

Abaluck et al. 
(Apr 2020)5 
Cross-sectional 
study 
United States 

Countries with: 
• population of at least 

5 million, and 
• at least 8 days since 

100 cumulative 
cases, or  

• at least 8 days since 
10 cumulative death  

N=42 countries with at 
least 100 cases 
n=24 countries with at 
least 10 deaths 

Intervention: Face mask norms 
(pre-existing norms that sick 
people should wear masks) 
Concurrent interventions: Closed 
schools, workplaces, and public 
transport, and cancellation of 
public events 
Comparisons: Countries with vs. 
without face mask norms 

• Average daily growth rate of confirmed positive cases: 
o Countries with no pre-existing mask norms: 18% 
o Countries with mask norms: 10% 

• Average daily growth rate of deaths: 
o Countries with no pre-existing mask norms: 21% 
o Countries with mask norms: 11% 

• Impact of mask norms (β [SE]), adjusted for concurrent interventions: 
o Cases: −0.076 [0.030]* 
o Deaths: −0.107 [0.024]** 

• A 10% estimated reduction in transmission would generate  
US$3,000–6,000 value per capita from reduced mortality risk  
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Author 
(month/year) 
Study design 

Country 

Participants 
Intervention(s) 
Comparison(s) 

Findings 
Conclusion 

Conclusion: The economic case for universal mask wearing is convincing 
and urgent. 

Kenyon (Apr 
2020)11 
Ecological study 
South Africa 

Countries reporting at 
least 500 cumulative 
cases in the European 
Centre for Disease 
Prevention and Control 
data repository as of 
7 Mar 2020 
N=49 countries 

Intervention: National policy 
promoting the wearing of face 
masks in public regardless of 
symptoms 
Concurrent intervention: None 
reported 
Comparisons: Countries with vs. 
without face mask policies 

• Face mask use was negatively associated with the number of COVID-
19 cases (β −326, 95% CI [−601, −51])* 

Conclusion: There is ecological-level evidence for face mask usage 
reducing the transmission and acquisition of respiratory viral infections. 

Leffler et al. (Aug 
2020)12 
Cross-sectional 
study 
United States 

Counties with COVID-
19 mortality data listed 
in the Worldometer 
Database on 9 May 
2020 
N=200 countries 

Intervention: National policy 
promoting the wearing of face 
masks in public 
Concurrent interventions: School 
and workplace closures, restricted 
public gatherings, travel and public 
transportation, stay-at-home 
requirements, information 
campaigns, and income support 
Comparisons: Countries with vs. 
without face mask policies 

• Countries without mask recommendations: per-capita mortality 
increased by 62.1% weekly  

• Countries with mask recommendations: per-capita mortality increased 
by 15.8% weekly  

• Amount of time with a national mask policy was negatively associated 
with per capita mortality (β −0.146, 95% CI [−0.206, −0.086])† 

Conclusion: Societal norms and government policies supporting the 
wearing of masks by the public, as well as international travel controls, 
are independently associated with lower per-capita mortality from COVID-
19. 

Miyazawai and 
Kaneko (Jul 
2020)16 
Cross-sectional 
study 
Japan 

Countries reporting 
mask wearing rate, 
Mar–Jun 2020 
N=22 countries 

Intervention: Wearing a face mask 
Concurrent intervention: None 
reported 
Comparison: Mask wearing rates 
across countries 

• Face mask non-wearing rate in Mar was positively associated with the 
cumulative number of deaths (β 0.0048, SE 0.011, adjusted R2 0.680),† 
but not in Apr–May (β 0.0020, SE 0.011, adjusted R2 0.466) ns 

Conclusion: There is a close association between face mask non-wearing 
rate and the number of deaths caused by COVID-19. 

Chen J, et al. 
(Jul 2020)6 
Case series  
China 

Passengers on a flight 
from Singapore to 
Hangzhou, China 
N=335 passengers 

Intervention: Mandatory face mask 
use 
Concurrent intervention: None 
reported 
Comparisons: Not applicable 

• 16 (4.8%) confirmed cases 
• One case had no history of exposure before boarding; during the flight, 

he was seated near four infected passengers from Wuhan for 
approximately an hour and did not wear his face mask correctly during 
the flight 

Conclusion: COVID-19 transmission may have occurred during the flight. 
However, the majority of the cases in the flight-associated outbreak could 
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Author 
(month/year) 
Study design 

Country 

Participants 
Intervention(s) 
Comparison(s) 

Findings 
Conclusion 

not be attributed to transmission on the flight, but were associated with 
exposure to the virus in Wuhan or to infected members in a single tour 
group. 

Hendrix et al. 
(Jul 2020)9 
Case report 
United States 

Clients exposed to 2 
COVID-19 positive hair 
stylists 
N=139 contacts 

Intervention: Recommended use of 
face coverings for employees and 
clients when social distancing was 
not or could not be followed 
Concurrent intervention: Waiting 
areas at 25% capacity 
Comparison: Not applicable 

• There were no reported secondary cases (n=67 tested) 
• During all interactions with clients, both stylists wore a double-layered 

cotton face covering or surgical mask 
• Of 104 contacts interviewed, 102 (98.1%) wore a face mask for their 

entire appointment 
Conclusion: Adherence to the community’s and company’s face-covering 
policy likely mitigated the spread of COVID-19. 

Hong et al. (Jun 
2020)10 
Case series 
China 

Confirmed cases within 
Taizhou, Zhejiang, 
China, 23 Jan–1 Mar 
2020 
N=127 cases 

Intervention: Recommended use of 
face masks 
Concurrent interventions: Travel 
and mass gathering restrictions, 
and hand hygiene 
Comparison: Not applicable 

• Presymptomatic, mask wearing cases (n=28): 10 secondary cases out 
of 123 close contacts (8.1%) 

• Presymptomatic non-wearing cases (n=13): 14 secondary cases out of 
74 close contacts (18.9%)†  

Conclusion: As recommended, symptomatic and suspected individuals 
should wear masks to prevent human-to-human transmission of COVID-
19. 

Liu and Zhang 
(Mar 2020)13 
Case report 
China 

Contacts of 1 case who 
used public 
transportation 
N=53 contacts 

Intervention: Recommended use of 
face masks  
Concurrent intervention: None 
reported 
Comparison: Case did not wear a 
face mask in Bus 1 (2 h 10 min 
trip), but wore a face mask in Bus 2 
(50 min trip) 

• There was limited use of face masks in contacts 
• Bus 1 (n=39): 5 confirmed secondary cases (12.8%) 
• Bus 2: no confirmed secondary cases (0%) 
Conclusion: Everyone in a closed space should wear a face mask at all 
times. 

Schwartz et al. 
(Apr 2020)18 
Case report  
Canada 

Contacts of 2 cases 
travelling from Wuhan, 
China to Toronto, 
Canada on 22 Jan 2020 
(15 h flight) 
N=350 passengers 

Intervention: Recommended use of 
face masks 
Concurrent intervention: None 
reported 
Comparison: Not applicable  

• No secondary cases were identified (6 were symptomatic but 
nasopharyngeal or throat swabs were negative) 

Conclusion: Transmission may have been mitigated by mild symptoms 
and masking during the flight. 

* p<0.05; ** p<0.01; † p<0.001; ns not significant 
aOR: adjusted odds ratio; β: β coefficient; CI: confidence interval; h: hours; min: minutes; N/n: number; OR: odds ratio; SE: standard error  
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Table B.2: Summary of evidence from modelling studies on COVID-19 transmission and infection 

Author (month/year) 
Country 

Data source(s) 
Mathematical framework 

Model parameters 

Findings 
Conclusion 

Eikenberry et al. (Apr 
2020)26 
United States 

Data source: Washington and New York state-level time 
series for cumulative mortality data, 22 Jan–2 Apr 2020 
Mathematical framework: Deterministic susceptible-
exposed-symptomatic infectious-hospitalized-
asymptomatic infectious-recovered model 
Model parameters:  
• Assume that some fraction of the general population 

wears masks with uniform inward efficiency 
(protection) and outward efficiency (i.e., source 
control) 

• Assume a roughly linear relationship between the 
overall filtering efficiency of a mask and clinical 
efficiency in terms of either inward efficiency or 
outward efficiency, based on previously modelled 
mask effects on influenza 

• Disaggregate all population variables into those that 
typically do and do not wear masks 

• Inward mask efficiency estimates:  
o Cloth masks: 20–80%  
o Surgical masks: 70–90%  
o Properly worn N95 masks: >95%  

• Outward mask efficiency estimates: 
o Cloth masks: 0–80% 
o Surgical masks: 50–90% 
o Properly worn N95 masks: 70–90%  

• Efficiency estimates were based on literature on 
filtration efficiency of common household fabrics and 
infectious aerosol production in various patient 
populations (e.g., cystic fibrosis, tuberculosis, seasonal 
coronavirus) 

Delayed mask adoption: 
• A small delay in mask adoption (without any changes in infectious 

contact rate) has little effect on peak hospitalized fraction or 
cumulative deaths  

• If mask adoption is delayed until near the time at which the epidemic 
otherwise crests, the ‘‘point of no return’’ can rapidly be crossed 

Mask coverage: 
• 50% coverage with 50% effective masks: effective transmission rate 

reduced by half 
• 80% coverage, with 20% effective masks: effective transmission rate 

reduced by one-third 
Outward vs. inward efficacy: 
• All else equal, the protection masks afford against acquiring infection 

is actually slightly more important than protection against 
transmitting infection 

Simulated New York case (80% adoption): 
• Fixed transmission rate, relative (absolute) reduction in mortality: 

o 20%-effective masks: 1.8% (4,419) 
o 50%-effective masks: 17% (41,317) 
o 80%-effective masks: 55% (134,920) 

• Variable transmission rate, relative (absolute) reduction in mortality: 
o 20%-effective masks: 9% (21,315) 
o 50%-effective masks: 45% (103,860) 
o 80%-effective masks: 74% (172,460) 

Simulated Washington case (80% adoption): 
• Fixed transmission rate, relative (absolute) reduction in mortality: 

o 20%-effective masks: 65% (22,262) 
o 50%-effective masks: 91% (31,157) 
o 80%-effective masks: 95% (32,529) 

• Variable transmission rate, relative (absolute) reduction in mortality: 
o 20%-effective masks: 24% (410) 
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Author (month/year) 
Country 

Data source(s) 
Mathematical framework 

Model parameters 

Findings 
Conclusion 

o 50%-effective masks: 41% (684) 
o 80%-effective masks: 48% (799) 

Conclusion: Broad adoption of even relatively ineffective face masks 
may meaningfully reduce community transmission of COVID-19 and 
decrease peak hospitalizations and deaths. 

Fisman et al. (Jul 
2020)27 
Canada 

Data source: Not reported 
Mathematical framework: Next generation matrix 
approach 
Model parameters:  
• Possibility of assortative mixing (the tendency for 

interactions between masked individuals to be more 
likely than interactions between masked and 
unmasked individuals) 

• Mask effectiveness (transmission only or transmission 
and acquisition combined) is plotted as 0.25, 0.5, 0.6, 
0.7, and 0.9, across various assortative mixing 
scenarios and uptake thresholds (50%, 75%, 90%) 

• Effectiveness estimate justification is not reported 

• If a region's reproduction number is closer to 1, limited mask uptake 
may be sufficient to drive the rate of transmission below 1 secondary 
case per index case  

• Assortative mixing diminishes the impact of masking 
Conclusion: Widespread uptake of masking could be determinative in 
suppressing COVID-19 epidemics in regions with reproduction near 1. 

Javid and Balaban (Jun 
2020)28 
Israel 

Data source: Not reported 
Mathematical framework: Susceptible-infected-resistant 
model  
Model parameters:  
• Mask efficacy: 8–16% 
• Efficacy was based on literature on trials and 

modelling of mask effectiveness with influenza or other 
respiratory illnesses 

• Mask use had a relatively minor benefit on critical-care and mortality 
rates when transmissibility was high, and the reduction of mortality 
was dramatic as the effective reproduction number approached 1 

• Modest efficacy of masks could avert substantial mortality when 
critical care capacity is limiting, but also derives benefit when it is 
unrestricted 

• When home-confinement is lifted but other social-distancing 
measures are in place (school closure and case isolation), wearing 
masks can maintain the benefits of home-confinement, both in terms 
of mortality and critical-care bed use 

Conclusion: Not reported. 

Goscé et al. (May 
2020)29 
United Kingdom 

Data sources: Notified cases and deaths from Public 
Health England and National Health Service for London 
residents, and mobility data from Transport for London 
Mathematical framework: Susceptible-exposed-
infectious-removed deterministic compartmental model, 
with a daily time-step 

• Ratio of cumulative deaths (reproductive number) in each scenario 
compared to prolonged lockdown:  
o Lockdown lifted without additional interventions: 14.5-fold (2.56) 
o Lockdown lifted with weekly universal testing and face coverings: 

11.4-fold (1.92) 
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Author (month/year) 
Country 

Data source(s) 
Mathematical framework 

Model parameters 

Findings 
Conclusion 

Model parameters:  
• Two definitions used: "Face masks" are used in 

notified infectious individuals, while the general 
population wears "face coverings" 

• Face mask effectiveness: 30% (i.e., 30% reduction in 
transmission due to notified cases) 

• Face covering effectiveness: 10% (i.e., 10% reduction 
in transmission from undetected symptomatic and 
undetected asymptomatic cases) 

• Effectiveness estimate justification based on filtration 
efficiency of common household fabrics 

o Lockdown continued with weekly universal testing and face 
covering use: 0.45-fold (0.44) 

o Lockdown continued with weekly universal testing, face covering 
use, and contact tracing: 0.48-fold (0.27) 

o Lockdown lifted and 30% face mask/face covering effectiveness: 
12.34-fold (2.23) 

o Lockdown lifted and 50% face mask/face covering effectiveness: 
8.86-fold (1.59) 

o Lockdown lifted and 80% face mask and 50% face covering 
effectiveness: 8.26-fold (1.59) 

o Lockdown lifted and 80% face mask/face covering effectiveness: 
0.26-fold (0.64) 

Conclusion: A combined strategy of universal testing, high coverage of 
contact tracing, and general population face mask use while under 
lockdown can potentially decrease the total burden on society. 

Nannyonga et al. (Jun 
2020)30 
Uganda 

Data source: COVID-19 data from Uganda and current 
costs by the Ministry of Health for quarantining of 
contacts and treatment of the symptomatic infected 
individuals 
Mathematical framework: Susceptible-exposed-
infectious-asymptomatic-recovered-dead model  
Model parameters: Mask-wearing adherence and 
efficiency is assumed (details not reported) 

• When 90–100% of the population wear masks to protect against 
exposure, there is a 34.2% reduction in exposure within 35 days 

• When 0–10% of the population wear masks as source control, 
similar reductions are observed  

• With 60% mask coverage, there is a 42.48% reduction in the number 
of cumulative deaths 

• Providing face masks to the population (1 per person) has a per 
capita compounded cost of US$1.34  

• Providing face masks simultaneously with supportive care to the 
population has a per capita compounded cost of US$1.965  

• No provision of face masks and treatment only to the population has 
a per capita cost of US$4.0579  

Conclusion: Implementation of face mask use can have a relatively 
large impact on the size of the epidemic in Uganda.  

Ngonghala et al. (May 
2020a)31 
United States 

Data source: Mortality data from New York State and all 
of the United States 
Mathematical framework: Kermack–McKendrick, 
compartmental, deterministic system of nonlinear 
differential equations 

• If 75% of the populace in New York State or all of the United States 
wear masks with 25% efficacy, hospitalizations will be reduced by 
63% and 64%, respectively, compared to no mask use 

• If masks of 70% efficacy are used in New York State, disease 
elimination is feasible if at least 70% of the populace wear the 
masks, with similar results for all of the United States 
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Author (month/year) 
Country 

Data source(s) 
Mathematical framework 

Model parameters 

Findings 
Conclusion 

Model parameters: 
• Inward mask efficacy estimates:  

o Cloth masks: 20–80%  
o Well-made, tightly fitting masks made of optimal 

material: ≥50% 
o Surgical masks: 70–90%  
o Properly worn N95 masks: >95%  
o Overall efficacy of face masks: 50% 

• Efficacy estimates were based on Eikenberry et al. 
(2020) (described above) 

• A strict social-distancing strategy combined with 50% face mask 
efficacy in public will lead to the elimination of the disease in New 
York State if only 30% of the population use face masks; for all of the 
United States, only 10% adherence is necessary 

Conclusion: The use of face masks (even those with low efficacy, but 
with high coverage) in public offers a significant community-wide impact 
in reducing and mitigating the burden of COVID-19. 

Ngonghala et al. (July 
2020b)32 
United States 

Data source: Cumulative deaths data for the states of 
Arizona, Florida, and New York and for all of the United 
States, during pre-lockdown and lockdown periods 
Mathematical framework: Kermack-McKendrick-type 
susceptible-exposed-infectious-recovered model 
Model parameters: 
• Homemade cloth mask efficacy: 25% 
• Medical surgical mask efficacy: 50% 
• Efficacy of face masks to prevent transmission and 

acquisition of infection was estimated from literature 
reporting filtration efficiency of common household 
fabrics, with surgical masks being 3 times more 
effective in blocking transmission 

• If the baseline maximum case detection rate is increased by at least 
10%, the face mask efficacy is 25%, and if face mask-wearing 
adherence exceeds 73% in Arizona, 95% in Florida, and 35% in New 
York, the reproduction number can be reduced to below 1 

• If the face mask efficacy is increased to 50%, then for the same 
maximum detection rate of 10%, and for face mask use adherence 
of 37% in Arizona, 48% in Florida, and 18% in New York, the 
reproduction number can be reduced to below 1 

• Cumulative mortality cases in all of the United States as a function of 
mask use adherence: 
o Baseline: 105,896 
o 25% adherence: 93,410 
o 50% adherence: 74,030 
o 75% adherence: 62,540 
o 100% adherence: 55,300 

• In a scenario with high levels of lockdown restriction lifting (e.g., 
gathering of 50 people, nonessential business resumes), high mask 
adherence results in very mild or no outbreaks in all 4 jurisdictions 

Conclusion: The universal use of face masks in public, with at least a 
moderate level of adherence, could halt the post-lockdown resurgence 
of COVID-19, in addition to averting the potential for (and severity of) a 
second wave of the pandemic in each of the 4 jurisdictions. 
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Author (month/year) 
Country 

Data source(s) 
Mathematical framework 

Model parameters 

Findings 
Conclusion 

Tatapudi et al. (Jul 
2020)33 
United States 

Data source: US census and demographic data 
mimicking Miami-Dade County, Florida  
Mathematical framework: Agent-based simulation model 
Model parameters:  
• Mandatory mask use in work and community places 

where social distancing was not possible, implemented 
on day 135 of the simulation 

• Assumed a 67% reduction in the transmission 
coefficient and 100% adherence in the use of surgical 
variety masks at work and community places, with 
secondary analyses assuming 30% and 45% 
reductions in the transmission coefficient value, which 
translate to approximately 50% and 70% adherence 
for face mask usage 

• Transmission coefficients were based on a previous 
meta-analysis of human coronavirus transmission with 
various styles of face masks 

• Use of surgical variety face masks reduced the number of infections 
by 20% 

• If phase II reopening continues (businesses reopen with 50–75% 
capacity) with mandatory use of face masks: 
o Pandemic subsides before a threshold at the end of Nov, 

compared to end of Oct for phase II with no mask use 
o Total number of infections: 1.74 million (95% CI [1.73 million, 

1.75 million]), compared with 2.17 million (95% CI [2.16 million, 
2.18 million] for phase II with no mask use 

o Total number of reported cases: 714,000 (95% CI [702,000, 
726,000]), compared with 866,000 (95% CI [854,000, 877,000]) 
for phase II with no mask use  

Conclusion: A strategy comprising mandatory use of face masks and 
aggressive contact tracing can potentially steer the COVID-19 
pandemic to subside within the next 3 months. 

Worby and Chang (Apr 
2020)34 
United States 

Data source: Not reported 
Mathematical framework: Susceptible-exposed-
infectious-removed-deceased model 
Model parameters:  
• Resource allocation model: Fixed supply of masks 

available, with various distribution scenarios presented 
• Supply and demand model: Allowing masks to be 

produced at a given rate, while demand may increase 
as the reported number of cases increases, and 
movement between mask-wearing and non-mask-
wearing states 

• Relative transmissibility with masks was varied in the 
simulations (0.5, if not specified) 

• Relative susceptibility with masks was varied in 
simulations (0.6, if not specified) 

• Transmissibility and susceptibility justification not 
reported  

Resource allocation model: 
• Reduction in total deaths increased with mask effectiveness and 

availability 
o Limited distribution of relatively ineffective masks could result in 

an appreciable reduction (e.g., 10% adoption in the population 
could result in 5% fewer deaths)  

o With resources to cover 25% of the population and providing a 
mask offering 50% containment to all detected infectious cases: 
deaths reduced by up to 30% 

• Optimizing mask distribution offered limited protection, and 
containment had a minimal additional benefit beyond random 
distribution in the healthy population 

Supply and demand model: 
• Regardless of demand dynamics, a higher production rate of masks 

increased availability and therefore coverage of the population 
• For a "panic buying" scenario, in which maximum demand for masks 

was attained very early in the epidemic, there was a detrimental 
impact on the resulting outbreak 
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Author (month/year) 
Country 

Data source(s) 
Mathematical framework 

Model parameters 

Findings 
Conclusion 

• Gradual increase in demand or a managed distribution of resources 
such that a stockpile could be built early in the pandemic results in 
greater availability of masks during peak transmission and fewer 
overall cases 

Conclusion: Face mask use can effectively provide some mitigation of 
transmission, while balancing provision between vulnerable healthy 
persons and symptomatic persons can optimize mitigation efforts when 
resources are limited. 

Worden et al. (Jun 
2020)35 
United States 

Data source: County-level cumulative case counts for 
San Francisco, Jan–19 May 2020 
Mathematical framework: Stochastic renewal process 
model 
Model parameters: 
• Estimated adherence: 80% adherence 
• Estimated face mask transmission effectiveness: 30% 
• Estimated face mask infection protection effectiveness: 

10% (cloth mask) 
• Combined overall reduction in transmission/protection: 

30.1% 
• Estimates were based on literature on infectious 

aerosol production in various populations (e.g., cystic 
fibrosis, pediatric, virus simulant) 

• Median of 36.7 daily cases estimated for sheltering-in-place and 
other mandates 

• Median of 40.9 daily cases in the scenario without contact tracing  
• Median of 41.9 daily cases in the scenario without mask adoption  
• Median of 52.7 daily cases in the scenario without both contact 

tracing and masks 
Conclusion: Reductions in transmission associated with both the 
contact tracing program and the adoption of cloth masks may be 
modest, with an exponential growth rate that can lead to substantial 
differences in the course of the outbreak.  

CI: confidence interval; US: United States  
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TABLE B.3: Summary of evidence from primary studies on compliance with face mask use 
Author 

(month/year) 
Study design 

Country 

Participants 
Intervention(s) 
Comparison(s) 

Findings 
Conclusion 

Chen Y, et al. 
(Jul 2020)22 
Observational 
study 
China 

Individuals video 
recorded in public 
transit stations 
N=7,586, 
n=4,688 pre-pandemic, 
n=2,887 post-pandemic 

Intervention: 
Individuals wearing 
masks  
Comparisons: 
• Pre-pandemic Jan 

2018–Oct 2019 vs. 
during the 
pandemic Feb–Mar 
2020 

• With vs. without 
face mask 

• Mask wearing individuals: 
o Mainland China: 20 of 1,745 (1.1%) before vs. 1,090 of 1,097 (99.4%) during† 
o Japan: 44 of 1,422 (3.1%) before vs. 346 of 893 (38.7%) during† 
o South Korea: 6 of 717 (0.8%) before vs. 277 of 324 (85.5%) during† 
o Western Europe: 1 of 546 (0.2%) before vs. 6 of 379 (1.6%) during* 
o United States: 1 of 269 (0.4%) before vs. 4 of 194 (2.1%) duringns 

• Face-touching behaviour, before vs. during: 
o Mainland China: OR 3.89, 95% CI [2.10, 7.20]*  
o Japan: OR 1.18, 95% CI [0.76, 1.84] 
o South Korea: OR 5.69, 95% CI [2.60, 12.46]*  
o Western Europe: OR 1.98, 95% CI [1.21, 3.26]* 
o United States: OR 1.67, 95% CI [0.88, 3.17] 
o Total: OR 2.33, 95% CI [1.36, 4.01]* 

• Face-touching behaviour analysis with vs. without mask, before vs. during: 
o Mainland China: OR 3.91, 95% CI [2.11, 7.42]*  
o Japan: OR 1.45, 95% CI [0.77, 2.76] 
o South Korea: OR 6.69, 95% CI [2.69, 16.69]*  
o Western Europe: OR 1.53, 95% CI [0.09, 27.01] 
o United States: OR 0.45, 95% CI [0.05, 4.08] 
o Total: OR 2.55, 95% CI [1.14, 5.68]* 

Conclusion: Mandatory mask-wearing policies were associated with increased mask 
wearing during the COVID-19 pandemic. Mask wearing was associated with reduced 
face-touching behaviour, especially touching of the eyes, nose, and mouth, which may 
prevent contact transmission of COVID-19 among the general population in public areas. 
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Author 
(month/year) 
Study design 

Country 

Participants 
Intervention(s) 
Comparison(s) 

Findings 
Conclusion 

Cheng, et al. 
(Apr 2020)7 
Mixed 
methods 
China 

First 50 persons 
encountered in the 
street during observers’ 
morning commute 
(07:00–09:00) over 3 
consecutive days (6–8 
Apr 2020) 
N=67 observers, 10,050 
observations 

Intervention: Wearing 
a surgical mask if 
respiratory symptoms 
develop 
Comparison: Not 
applicable 

• 337 (3.4%) persons did not wear face mask.  
• Daily adherence of face mask usage:  

o 6 Apr: 97.2%,  
o 7 Apr: 97.1% 
o 8 Apr: 95.7% 

Conclusion: There was high adherence in face mask use in public.  

de Araújo et 
al. (Jun 
2020)23 
Observational 
study 
Brazil  

Observed individuals on 
commercial streets, 
over 3 consecutive 
weekdays (17–19 Jun 
2020) within a 1-hour 
period 
N=12,588 

Intervention: Wearing 
a mask 
Comparisons: Wearing 
a mask correctly vs. 
wearing mask with 
nose and/or mouth 
exposed vs. wearing a 
poorly fitting mask vs. 
face touching during 
mask use 

• Observations: 
o Correct use: 5,684 (45.1%) 
o No mask: 1,956 (15.5%) 
o Exposed mouth and nose: 1,634 (12.9%) 
o Exposed nose: 1,511 (12.0%) 
o Touching face during use: 983 (7.8%) 
o Poorly fitting mask: 824 (6.5%) 

Conclusion: It should not be assumed that people will wear a mask properly. 

Perez-Alba et 
al. (Aug 
2020)24 
Observational 
study 
Mexico 

Videoed patients with 
possible COVID-19 
awaiting evaluation in 
an ambulatory clinic 
during Mar 2020 
N=98 

Interventions: Wearing 
a surgical mask and 
using alcohol-based 
hand sanitizer 
Comparison: Not 
applicable 

• Mask use: 
o Wearing on arrival: 62 (63.2%)  
o Put on face mask as instructed: 25 (25.5%) 
o Did not wear mask: 11 (11.2%) 

• Average number of face touches (range): 
o With a face mask: 11.41 (0–80)  
o Without face mask: 11.38 (0–29)ns 

Conclusion: While wearing a face mask may be useful in preventing droplet generation, 
frequent face touching may represent a downside. 
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Author 
(month/year) 
Study design 

Country 

Participants 
Intervention(s) 
Comparison(s) 

Findings 
Conclusion 

Yan et al. 
(May 2020)25 
Observational 
study  
United States 

Individuals with 
available smart device 
location data 
N=not reported 

Intervention: Face 
mask orders 
Comparisons: 2 weeks 
before vs. after state-
mandated face mask 
use (or before vs. after 
11 May, in states that 
did not mandate face 
masks) 

• Reduced time at home following state mandates to wear face masks: 20–33 minutes 
per day (3–5%) 

• Time since stay-at-home orders were issued had a greater effect than face mask 
orders on reducing time at home, but the effect of face masks remained stable after 
adjustment for stay-at-home orders 

• Locations with increased trips after face mask mandates: restaurants, gas stations, 
building supply stores, and outdoor recreation sites. 

Conclusion: Mask orders provide a sense of protection, leading people to substitute face 
mask wearing for other nonpharmaceutical interventions like avoiding time in public.  

* p<0.05; ** p<0.01; † p<0.001; ns not significant 
CI: confidence interval; N/n: number; OR: odds ratio 
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