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Role of Face masks as part of non-
pharmaceutical interventions against
coronavirus disease

1 REMASK

reMask is an expert group working to provide for Switzerland evidence-based information and propose
innovative solutions around the use and production of face masks during the COVID-19 pandemic.
Different work packages respectively address collection and reprocessing of used masks, establishing
a state-of-the art network to test the efficacy of commercially available masks, setting standards to
produce tissue masks, and summarizing the evidence-base to inform judicious use of masks in both
healthcare and the public. This document summarizes the findings on face masks as a non-
pharmaceutical intervention against infections due to respiratory viruses.

2  AUTHORSHIP

For reMask the following authors contributed to this literature review to the best of their knowledge:
Jean-Romain Delaloye, Andreas Mortensen, Damien de Courten, Peter Wick, René Rossi, and Walter
Zingg. The group also thanks Dr Michel Meisterhans for his contribution. The document has been
further submitted to the expert group 8 of the National COVID-19 Science Task Force (NCS-TF)
focusing on Infection prevention and control and accepted.

The content is provided ‘as is’ and must not be used to make a clinical diagnosis or replace or replace
or overrule a licensed health care professional’s judgment or the recommendation of the federal
authorities.

3  CONTEXT

The spread of respiratory viral infections is known to occur through contact and by droplets (diameter
>5um). New evidence suggests that severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
can also remain viable and infectious in aerosols (droplet diameter <5um), particularly on aerosol-
generating procedures[1]. The use of face masks is an appropriate personal protective equipment (PPE)
for the prevention of respiratory infections, and is part of both basic precaution measures and respiratory
etiquette. [2] Any person who is in close contact (within 1-2 m) with someone who has respiratory
symptoms (coughing, sneezing) is at risk of being exposed to potentially infective respiratory droplets
(WHO, 3 May 2009). Mask can protect for droplets and aerosols; however, they also can control the
source, meaning the spread of droplets from the bearer to others. There are, therefore, several mask
types.

4 MASKTYPES

FFP Masks FFP Masks, particle Filtering FacePiece, or personal protection
facemasks are masks meeting the criteria of the norm EN 149 (e.g.
FFP1, FFP2, FFP3, N95, or equivalent)
FFP masks are personal protective equipments and have to comply with
the EU directive (EU/2016/425, SR 930.115 — Verordnung Uber die

Role of Face masks as part of non-pharmaceutical interventions against coronavirus
disease 1/8



National COVID-19 Science Task Force (NCS-TF) Consortium reMask 2020

Expert group Infection prevention and control 20.04.2020

Sicherheit von personlichen Schutzausristungen (PSA-Verordnung)). They
have to be tested according to the norm EN 149 and must be certified by
an independent certification body. FFP masks are classified into FFP1,
FFP2 and FFP3 depending on their filtration capacity.

In the current situation of limited supply, FFP masks are to be strictly
reserved for healthcare professionals directly exposed to aerosols by
performing aerosol generating procedures (e.g. bronchoscopy,
resuscitation, open suctioning, non-invasive ventilation) on individuals with
laboratory-confirmed or clinically suspected COVID-19.

Surgical Masks Surgical Masks (preferred name in Switzerland), OP-Masks, or
Medical masks are masks meeting the criteria of the norm EN 14683
(e.g. Type |, Type I, Type lIR, or equivalent)
Surgical masks have to comply with the regulation on medical products
(EU/2017/745, SR 812.213 Medizinprodukteverordnung — MepV). They
have to be tested according to the norm EN 14683 and certified. Surgical
masks are classified into Type I, Type Il and Type IIR. Only Type IIR
protects against splashes.

Community “Community” mask is not an official term, but is been used here for

masks masks that are certified neither by the norm EN 14683 nor by the
norm EN 149. The use of non-certified community masks is aimed at the
general population, primarily for source control (respiratory etiquette) —
thus, for protecting others from exhaled virus-containing droplets.
Community masks is a wide concept that does not refer to any established
standard. Still, research is presently being conducted to identify the best
mask designs and to establish performance criteria on masks sufficiently
blocking droplets while being comfortable to wear and allowing
reprocessing at home. Not all mask designs and materials are suitable for
barrier masks (e.g. based on current knowledge, the efficacy of cloth mask
has been challenged[3]).

5 FUNCTION OF THE MASK
Masks in the context of the Covid-19 crisis thus serve one or both of two functions[4]:

= Source control: Mask used by an infectious person prevents onward transmission
= Personal protection: Mask used by healthy person prevents contamination by inhalation

5.1 Source control

Wearing a mask blocks the forward momentum of the cough jet and its droplet content, although the
loose fit of the mask that is required for comfort in wear can allow much of the air ejected by the cough
to leak around the top, bottom and especially the sides of the mask. The air leaked on the sides has
minimal momentum, and the resulting air jet towards other persons is much reduced; hence, even in the
event of such leakage the mask can serve to mitigate virus propagation. [5]
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Without Mask With mask

This protective effect has been demonstrated in vitro and in vivo:

= |n vitro study [4]
Results show that the mask more effectively captured the exhaled aerosols during coughing rather
than protecting the exposed person — source control was clearly superior to masking the receiver
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Exposure data for cough, S = Source, R=Receiver, MaxEx=Maximum Exposure, SMnat=natural fit surgical mask, SF=SecureFit Ultra fitted
surgical mask, N95=3M N95 respirator, N95vas = 3M N95 respirator with a Vaseline seal.

= In vivo study[6]
This study published recently in Nature Medicine tested the efficacy of surgical masks in reducing
respiratory virus shedding in respiratory droplets and aerosols of symptomatic individuals with
coronavirus
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Based on these results, authors suggested that surgical face masks could be used by ill people to
reduce the onward transmission of COVID-19.

5.2 Personal protection

In vitro tests have demonstrated that surgical masks could reduce around 6 to 10-fold the exposure to
infectious influenza virus present in bioaerosols. [7, 8] However, in vivo results showed that surgical
masks will mitigate a mean reduction factor of around 2 against a simulated sneeze of inert airborne
particles.[8] While surgical masks protect healthcare workers when exposed to patients with respiratory
infections, there is limited evidence that wearing surgical masks by healthy individuals in the population
is beneficial as a preventive measure during an epidemic, particularly when the attack rate is low.

Therefore, based on current knowledge, face masks are more effective as source control than as
personal protection.

6  CLINICAL STUDIES

Based on the latest systematic reviews and meta-analysis we performed a rapid search of the literature
on the wearing of masks by the general public or by healthcare professionals during epidemics or
pandemics. We identified 23 studies (14 RCT, 1 cross-sectional study and 8 systematic-reviews
including 6 meta-analyses) published between 2009 and 2020.[3, 9-30] Table 1 summarizes results of
the 6 meta-analyses[21, 22, 26-28, 30]:
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There is a limited evidence base to support the use of masks in healthcare or community settings.
However, three of the six meta-analyses identified a significant decrease of respiratory viral infection
risk while the other three reported a positive but non-significant trend towards the benefit of masking.
No study reported that wearing a mask significantly or non-significantly increased the risk for infection
by a respiratory virus. This situation is similar to hand hygiene, which demonstrated a decrease in the
risk of respiratory infection, but with the caveat that the difference with the control group was not always
significant. [21, 22]

Despite discrepancies between results, all authors of the reported meta-analyses recommended the use
of masks as part of a package of personal protection, particularly including hand hygiene, in an event of
pandemics. Those recommendations are supported by the WHO in their"Non-pharmaceutical public
health measures for mitigating the risk and impact of the epidemic and pandemic influenza" document
published last year.

According to randomized controlled trials included in our review of literature, wearing a mask is safe.[3,
9, 15, 17, 19, 20] The only adverse events reported in the literature are discomfort because of heat,
humidity and breathing difficulties. No study demonstrated a diminution of hand-washing induced by a
false safety feeling conferred by the wearing of a mask.[10, 11, 13, 14, 25] Moreover, a study performed
in Honk Hong showed that a self-reported significant increase in compliance wearing mask was
correlated with concomitant self-reported significant increase in compliance following hand hygiene.[31]

Finally, wearing mask and hand hygiene together are part of non-pharmaceutical interventions including,
in particular, restrictions on the circulation of people, quarantine and isolation, together with social
distancing. Altogether those measures have already shown, in Japan and Hong Kong, an association
with a decrease in the transmission of respiratory viruses, including COVID-19.[31, 32]

7  CONCLUSION

In the face of the COVID-19 pandemic, risk-benefit is largely in favor of generalized mask wearing in
association with hand hygiene wherever social distancing cannot be maintained. Although no study
demonstrated that hand hygiene was reduced by mask wearing, focusing on masks alone may, on
common grounds, reduce the perceived importance of hand hygiene. The generalized wearing of masks
must therefore be implemented together with equally generalized hand hygiene and social distancing,
and must be communicated as part of a broader, coherent, package of preventive measures for the
entire community.
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