
Effectiveness of face masks for COVID-19

Ben Cowling
Co-Director WHO Collaborating Centre for Infectious Disease Epidemiology and Control,
School of Public Health, The University of Hong Kong, Hong Kong

26 August 2020 (pre-recorded on 21 August 2020)



Overview

• Face masks are part of essential personal protective equipment for 
healthcare workers

• Community use of face masks has been more controversial, many 
health authorities initially recommending against face mask use by the 
general public, perhaps mainly because of supply shortages

• Mask use should do something, but limited evidence base on how 
much masks could reduce transmission in the community

• Some speculation (without any supporting evidence) that face mask 
use might increase risk of infection, or lead to false sense of security



Pre-COVID: evidence base on effectiveness of face masks 
against influenza in the community

Ten RCTs were included in the meta-analysis, 
and there was no evidence that face masks 
are effective in reducing transmission of 
laboratory-confirmed influenza (pooled 
estimate was not statistically significant).

Some evidence of a limited benefit of hand 
hygiene and face masks for confirmed 
influenza

Point estimate – 10% to 20% reduction in 
influenza transmission associated with 
universal face mask use and enhanced hand 
hygiene

Xiao et al. 2020 Emerg Infect Dis



Rapid review in Lancet on face masks against SARS, 
MERS and COVID-19 mostly in health-care settings

Very strong effects of face masks in health 
care settings (but likely confounded by use of 
other PPE). Many unadjusted estimates are 
included.

Three community studies shown at bottom of 
forest plot, but actually Lau et al. (2004) 
refers to mask use when visiting a family 
member with SARS in hospital, which is a 
healthcare exposure. SARS and MERS have 
limited community spread, data on 
community effectiveness of masks on these 
diseases are less informative.

By the way, the same review estimated that 
eye protection reduced the risk of 
SARS/MERS/COVID by 75% …

Chu et al. 2020 Lancet



HKU study on virus in exhaled breath

Milton DK, et al. Influenza Virus Aerosols in Human Exhaled Breath: Particle Size, Culturability, and Effect of Surgical Masks. PLoS Pathog 2013;9(3):e1003205.
McDevitt JJ, et al. Development and Performance Evaluation of an Exhaled-Breath Bioaerosol Collector for Influenza Virus. Aerosol Sci Technol 2013;47(4):444-51.

We collected exhaled breath (30-minute samples) from 246 outpatients with acute respiratory illness, randomly 
allocated to wear a surgical mask or not. Exhaled breath was split into coarse fraction >5µm and fine fraction <5µm



Leung NHL et al. 2020 Nat Med

Influenza virus
>5µm <5µm



Human coronaviruses

Leung NHL et al. 2020 Nat Med

>5µm <5µm



Mechanistic evidence for masks protecting 
the wearer
• Davies et al 2013 conducted experiments and estimated that homemade cloth 

masks could provide 50% protection for the wearer1

• Van der Sande et al 2008 showed that masks made of tea cloths offered about 60% 
protection to the wearer. A surgical mask provided 76% protection and a FFP2 
provided 99% protection. This is for total ambient particles 0.5µm and larger.2

• Belkin reviewed the history of mask development and noted the challenges:
• Filtering efficiency is important, minimizing leakage is also important
• Leakage increases with prolonged use (as the mask absorbs moisture)

• Another obvious limitation – we can’t wear masks 24/7

1. Davies et al. 2013 Disaster Medicine and Public Health Preparedness
2. Van der Sande et al. 2008 PLoS ONE

3. Belkin 1997 Infection Control and Hospital Epidemiology



Two community epidemics of COVID-19 in Hong Kong 
despite >99%  use of face masks in community

Methodology and first 4 datapoints reported in: Cowling et al. 2020 Lancet Public Health

In repeated large telephone 
surveys of population 
behaviors we found >99% of 
adults in Hong Kong reported 
wearing masks in public.

However, most large 
outbreaks in Hong Kong have 
occurred in places where 
masks are not worn: Bars, 
restaurants, gyms, elderly 
homes, workers dormitories.



Danish trial

Trial of 6000 adults 
randomized to wear mask in 
community vs not

Powered to identify a 50% 
reduction in risk of COVID-19 
(from 2% to 1%), but such a 
strong effect of face masks is 
quite unlikely based on 
previous literature …

Results have not yet been 
reported. A negative result in 
this trial would not mean 
that masks don’t work. 



Conclusions

• Limited evidence base for the effectiveness of face masks in the community for 
influenza epidemics and pandemics, but data are consistent with a 10% to 20% 
reduction in transmission.

• Mechanistic evidence that face masks can provide source control of virus-laden 
droplets and aerosols

• Mechanistic evidence that face masks can provide protection for the wearer

• Fallacious to argue “masks don’t have 100% effect in stopping transmission 
therefore masks are useless”. A 10% reduction in transmission would be valuable!

• However, widespread use of face masks in Hong Kong has been insufficient to 
stop two community epidemics. Both epidemics were controlled after the 
implementation of moderate social distancing measures.
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