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Context 
  
�x During the COVID-19 pandemic, the use of 

public health and social measures (PHSMs) 
was recommended as a means of preventing 
SARS-CoV-2 transmission.  

�x The Canadian public learned a great deal 
about what PHSMs are, why they are 
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o almost all of the included studies (n=150) were published between 2020 to 2023 (databases were searched 
from 2000 to February 2024) 

o COVID-19 was the disease most commonly studied (n=144), followed by influenza and influenza-like illness 
(n=19), SARS 1/MERS (n=18), and other clinical and confirmed respiratory illnesses and infections (n=9) 
(no studies addressed RSV) 

o study designs included randomized control trials (RCTs) (n=7), cluster RCTs (n=15), quasi-experimental 
(n=16), cohort (n=40), case-control (n=33), cross-sectional (n=28), and ecological (n=47) 

o findings from healthcare settings (n=63) and community settings (n=123) are analyzed separately. 
�x In addition, studies: focused on the general population (n=108), healthcare workers (n=55), and infants, children, 

and adolescents (n=19); provided information for the transmission/incidence outcome (n=180), some for 
hospitalizations (n=7), and some for deaths (n=15); and were commonly conducted in the U.S. (n=71), China 
(n=20), Canada (n=8), Germany (n=7), and France (n=6). 

�x We also drew on findings from two existing network meta-analyses that compare the effectiveness of different 
types of masks (all the studies included in these network meta-analyses were also included in our LES). 

 
Key findings in relation to question 1: Effectiveness of mask wearing in comparison to no mask wearing 
�x COVID-19 transmission 

o 44 of 51 studies conducted in community settings found a benefit in reducing seropositivity (varying from 6% 
to 3.5 times less), transmission (varying from 19% to 97% less), and the number of cases (varying from 14% 
to 33 times less); other studies found no difference. (GRADE profile = High certainty) 

o 17 of 21 studies in healthcare settings found a benefit in reducing seropositivity (varying from 33% to 72% 
less), transmission (varying from 80% to more than 13 times less), and the number of cases (varying from 
69% to 5.5 times less); other studies found no difference. (GRADE profile = Low certainty) 

�x COVID-19 deaths 
o In community settings, four studies assessing the impact of mask-wearing adjusted by other PHSMs reported 

a reduction in deaths ranging from 1% to 16%. (GRADE profile = Moderate certainty) 
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Key findings in relation to question 2: Comparative effectiveness of different types of masks 
�x COVID-19 transmission 

o In community settings, one study found no superiority of N95/respirators over medical/surgical masks, nor 
of medical/surgical masks over cloth masks; another study reported no superiority of medical/surgical masks 
over closed face shields. (GRADE profile = Moderate certainty) 

o In healthcare settings, 10 studies compared two or more types of masks. (GRADE profile = Low certainty) 
▪ Two studies reported the superiority of N95 over medical masks, which included one cohort (OR 0.76 

[95% CI 0.63–0.92]) and one case-control study (adjusted OR 0.39 [95% CI 0.29–0.51]). 
▪ Five studies found no superiority of N95/respirators over medical/surgical masks. 
▪ Two studies found no superiority of FFP2 over medical/surgical mask. 
▪ One study reported no superiority of medical/surgical masks over closed face shields. 
▪ One study reported no superiority of medical/surgical masks over cloth masks. 

o Two network meta-analyses reported a superiority of N95/respirators in protecting against COVID-19 when 
compared to other types of masks: one reported an OR of 0.30 (95% CI, 0.20–0.44) and the other reported 
an RR of 0.67 (95% CI 0.38–1.19). 

�x SARS/MERS transmission 
o In healthcare settings, eight studies found that N95/respirators and multiple layers of cotton medical/surgical 

masks have beneficial effects when compared to not wearing a mask. (GRADE profile = Low certainty) 

�x Influenza/influenza-like illness transmission 
o In healthcare settings, five studies found that medical/surgical masks were not inferior to N95/respirators. 

(GRADE profile = High certainty) 
�x Transmission of other clinical and confirmed respiratory illnesses and infections 

o In healthcare settings, two studies found more cases in the medical/surgical mask arm than in the 
N95/respirator arm. (GRADE profile = Moderate certainty) 
▪ In one study, the difference was statistically significant (incidence of 17% in medical mask arm versus 7.2% 

in N95 arm). 
▪ In the other study, cases in the medical/surgical mask arm were double those in the N95 arm, but the 

difference was not statistically significant. 
�x Additional insights from existing network meta-analyses  

o One network meta-analysis that included 35 randomized controlled trials and observational studies found that 
high compliance to mask wearing conferred significantly better protection than low compliance (the level of 
compliance was extracted from the stratified analysis of studies that include that information) (OR 0.43 [95% 
CI 0.23–0.82]).  

o Another network meta-analysis that included 16 randomized controlled trials found that participants wearing 
fit-tested N95 respirators were likely to have lesser infection risk than those without mask-wearing (RR 0.67 
[95% CI 0.38–1.19, P-score 0.80]), than non-fit-tested N95 (RR 0.73 [95% CI 0.12–4.36, P-score 0.63]) and 
non-fit-tested FFP2 respirators (RR 0.80 [95% CI 0.38–1.71, P-score 0.63])  
▪ It was also found that participants wearing double-layered cloth masks had a higher infection risk than 

those not wearing a mask (RR 4.80 [95% CI 1.42–16.27, P-score 0.01]). 
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https://www.mcmasterforum.org/docs/default-source/product-documents/living-evidence-syntheses/covid-19-living-evidence-synthesis-20-1---effectiveness-of-combinations-of-public-health-and-social-measures-over-time-and-across-jurisdictions-for-reducing-transmission-of-covid-19.pdf?sfvrsn=e39be479_4
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Table 1: Overview of LES findings by question, disease and outcome 
 

Disease, outcome, and setting 

Question 1: Mask wearing versus no mask wearing 
Question 2: Types of masks 

Question 3: Mask mandate versus no mandate 

Mask wearing as a single intervention Mask wearing adjusted by other 
PHSMs 

Mask mandate as a single intervention Mask mandate adjusted by other 
PHSMs 

Favours 
(n=62) 

No 
difference 

(n=19) 
GRADE Favours 

(n=26) 

No 
difference 

(n=1) 
GRADE 

Favours one 
mask over 

other 
(n=22) 

No 
difference 

among types 
of mask 
(n=10) 

GRADE Favours 
(n=36) 

No 
difference 

(n=6) 
Against GRADE Favours 

(n=15) 

No 
difference 

(n=2) 
Against GRADE 

C
O

V
ID

-1
9 

Transmission/  
incidence 

Healthcare 
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Death 
Healthcare                  
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Key findings for question 1: Effectiveness of mask wearing in comparison to no mask 
wearing 
 
COVID -19 
 
Overall, we included 73 studies that addressed the effectiveness of mask wearing versus no mask wearing (RCT=1, 
cluster RCT=1, quasi-experimental=1, cohort=21, case-control=16, cross-sectional=22, ecological=11). There were 
49 studies that assessed masks as an individual PHSM, and 23 studies that assessed the effectiveness of masks 
adjusted by other PHSMs.  
 
Mask use in community settings 
 
Overall, we included 51 studies that addressed the effectiveness of mask wearing versus no mask wearing in 
community settings, 29 studies assessed masks as an individual PHSM, and 22 studies assessed masks adjusted by 
other PHSMs. 
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Healthcare settings  
 
Transmission/incidence (moderate certainty) 
 
We identified 14 studies that assessed the effectiveness of mask-wearing vs. no mask-wearing in healthcare settings 
(cohort=6, case-control=8); 13 studies focused on SARS-CoV-1 and one on MERS-CoV. Most studies favoured 
wearing masks (principally N95) (n=11), while few found a non-significant difference between mask wearing and no 
mask wearing (n=3) (see dataset for details of findings in those studies).(76; 78; 79) 
  
Wearing a mask was associated with reduced transmission of SARS-CoV-1 and MERS-CoV (varying from 44% to 
12 times less) (80-88) and a reduction in cases (varying from 2 to 10 times less).(89; 90) Consistent use of masks 
(principally N95) was associated with a strong protective effect against SARS-CoV-1 and MERS-CoV.
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Hospitalizations 
 
We did not identify studies that addressed this outcome. 
 
Deaths 
 
We did not identify studies that addressed this outcome. 
 
Healthcare settings  
 
Transmission/incidence (very low certainty)  
 
We identified two studies that assessed the effectiveness of mask wearing versus no mask wearing in healthcare 
settings (one RCT and one cluster RCT). The RCT found that the rate of influenza-like illness did not differ 
between those being compliant with medical or cloth masks and those not wearing a mask.(103) The cluster RCT 
found that medical masks were protective against influenza-like illness.(104) The certainty of these findings was very 
low according to the GRADE assessment, which means that the effect is very uncertain. 
 
Hospitalizations 
 
We did not identify studies that addressed this outcome. 
 
Deaths 
 
We did not identify studies that addressed this outcome. 
 
Other clinical and confirmed respiratory illnesses and infections 
 
We included six studies that addressed the effectiveness of mask wearing versus no mask wearing (RCT=2m
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Hospitalizations 
 
We did not identify studies that addressed this outcome. 
 
Deaths 
 
We did not identify studies that addressed this outcome. 
 
Healthcare settings  
 
Transmission/incidence (low certainty) 
 
We identified 13 studies (RCT=1, cohort=4, case-control=5, cross-sectional=3) that assessed the comparative 
effectiveness of different types of masks. Overall, FFP2 and medical/surgical masks resulted in lower seropositivity, 
lower transmission, and lower risk of infection when compared to no mask wearing (OR 0.43 [95% CI 0.32–0.57] 
for FFP2, and OR 0.51 [95% CI 0.39–0.65] for medical/surgical mask).(60; 109-112)  
 
Two studies reported the superiority of N95 over medical masks, which included one cohort (OR 0.76 [95% CI 
0.63–0.92]) (60) and one case-control study (adjusted OR 0.39 [95% CI 0.29–0.51]).(113) Other studies found no 
superiority of N95/respirators over medical/surgical masks,(114-118) 
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Healthcare settings  
 
Transmission (moderate certainty) 
 
We identified two cluster RCTs that assessed the comparative effectiveness of different types of masks. Both 
studies reported more cases in the medical/surgical mask arm in comparison to the N95/respirator arm. In one 
study, the difference was statistically significant (incidence in medical mask 17% versus 7.2% in N95 arm) (the 
conditions studied were clinical respiratory illness, influenza-like illnesses (ILI ), laboratory-confirmed respiratory 
virus infection, influenza,  laboratory-confirmed bacterial colonization of Streptococcus pneumoniae, legionella, 
Bordetella pertussis, chlamydia, Mycoplasma pneumoniae, or Haemophilus influenzae type B).(125) In the other 
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Key findings about question 3: Effectiveness of mask mandates 
 
COVID -19 
 
Overall, we included 61 studies that addressed the effectiveness of mask mandates versus no mandates (quasi-
experimental=13, cohort=9, case-control=2, cross-sectional=2, ecological=35). There were 43 studies that assessed 
mask mandates as an individual PHSM, and 18 studies that assessed mask mandates adjusted for use of other 
PHSMs. 
 
Community settings 
 
Overall, we included 52 studies that addressed the effectiveness of mask mandates vs no mandates in community 
settings: 37 assessed mask mandates as an individual PHSM, and 15 assessed mask mandates adjusted for use of 
other PHSMs. 
 
Transmission (high certainty) 
 
We identified 37 studies focused on the effectiveness of mask mandates versus no mandates (quasi-experimental=8, 
cohort=5, case-control=2, cross-sectional=1, ecological=21). Most studies favoured mask mandates (n=33),(128-
157) a few found a non-significant difference between mask mandates and no mandates (n=6),(158-163) and one 
ecological study (counties in Texas, the U.S.) reported an increase in the number of cases, hospitalizations, and 
deaths in the period after the mask mandate was issued (with a five-day lag) when adjusted by other 
covariables.(164) Mask mandates were associated with less seropositivity,(156) reduced transmission (varying from 
2.4% to 3.6 times less),(128-130; 135; 144; 145; 151-153; 165; 166) and a reduction in the number of cases (varying 
from 11% to 2.3 times less).(131-134; 136-143; 146-150; 154; 155; 157) The certainty in these findings was high 
according to the GRADE assessment, which means that further research is very unlikely to change our confidence 
in the benefit of this intervention. 
 
In schools, the ratio of community-acquired to school-
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(60% in one study, and 11 per 100,000 inhabitants on average in another study),(138; 139; 145) one study found a 
non-significant difference between mask mandates and no mandates,(159) and one ecological study (counties in the 
U.S., Texas) reported a higher average number of positive hospitalized patients, patients in the ICU, and patients on 
a ventilator after mask mandates were issued (considering a 10-day lag).(164) The certainty in these findings was 
very low according to the GRADE assessment, which means that the effect is very uncertain. 
 
We found one additional ecological study that assessed mask mandates adjusted by other PHSMs. This study 
reported a decrease of 2.38% in the proportion of hospital admissions.(178) 
 
Deaths (very low certainty) 
 
We identified six studies that assessed the effectiveness of mask mandate versus no mandate for reducing mortality 
(quasi-experimental=2, ecological=4). Five studies reported a reduction in the death rate.(137-139; 155; 183) One 
study in New York State (the U.S.) reported a reduction of 11% in the risk of deaths in middle socially vulnerable 
counties and a reduction of 13% in high socially vulnerable counties.(137) Another study in Kansas (the U.S.) 
reported a reduction of 65% in the mean of deaths in counties that implemented mask mandates versus counties 
that did not.(138) Another study in the U.S. reported that state mask mandates reduced new weekly COVID-19 
deaths by 0.7 per 100,000 inhabitants on average.(139) One study in Portugal reported an increase in deaths of 3.2% 
per day after lifting mask mandates.(155) One study in Switzerland reported a 5−10% reduction in male mortality, 
but not in female mortality.(182) One ecological study conducted in counties of Texas (the U.S.) reported a higher 
average number of deaths after mask mandates were issued.(164) The certainty in these findings was very low 
according to the GRADE assessment, which means the effect is very uncertain. 
 
We found four additional studies that assessed the impact of mask mandates adjusted for use of other PHSMs 
(quasi-experimental=1, cohort=1, ecological=2). Two studies found that the adoption of a public-mask mandate 
was associated with a decrease in 13 deaths per 100.000 inhabitants.(173; 178) Another study reported no difference 
when a mask mandate was added to the PHSMs implemented,(170) and one study (covering the period from 1 
January to 20 April 2020, during the first wave of the COVID-19 pandemic) reported an increase in deaths after the 
mask mandate was issued in 30 European countries.(172) The certainty in these findings was very low according to 
the GRADE assessment, which means that the effect is very uncertain. 
 
Equity considerations 
 
Only one study reported an equity consideration. This study found that in the most socially vulnerable counties in 
New York State, mask mandates were associated with a decrease in cases and deaths, with a narrowing of infection 
disparities between low and mid terciles of vulnerability as well as a narrowing of mortality disparities among mid 
and high terciles of vulnerability compared to the lowest tercile.(137) 
 
Healthcare settings  
 
Transmission/incidence (moderate certainty) 
 
We identified five studies that assessed the comparative effectiveness of mask mandates versus no mandates in 
healthcare settings (quasi-experimental=2, cohort=1, ecological=2). All studies favoured mask mandates,(165; 166; 
184-186) reporting that they were associated with less seropositivity (varying from a decrease of 0.49% to 1.7% per 
day),(166; 184-186) a reduction in transmission,(184) and a reduction in the number of cases (a decline from 4.3 to 
14.3 cases per week).(165; 166; 184) The certainty in these findings was moderate according to the GRADE 
assessment, which means that further research is likely to change our confidence in the benefit of this intervention. 
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Figure 1. Prisma Chart 
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This living evidence synthesis was commissioned and funded by the Office of the Chief Science Officer, Public Health Agency of Canada. 
The opinions, results, and conclusions are those of the team that prepared the evidence synthesis, and independent of the Government of 
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