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ABSTRACT
INTRODUCTION
The coronavirus disease 19 (COVID-19) pandemic, caused by Severe Acute Respiratory Syndrome Coronavirus
2 (SARS-CoV-2), progresses globally, and means to reduce the transmission are needed. In the community,
the use of face masks is increasing world-wide, but documentation for the efficacy of this remedy is lacking.
This trial investigates whether the use of face masks in the community will reduce wearers’ risk of SARS-CoV2 infection.
METHODS
This study will be a two-arm, unblinded, randomised controlled trial. We will include adults (>18 years of age)
without prior confirmed COVID-19 or symptoms suggestive of COVID-19, who spend more than three hours
per day outside the home with exposure to other people. A total of 6,000 participants are randomly assigned
1:1 to use face masks or not for a 30-day period during the pandemic. Participants will perform self-testing;
quick test for SARS-CoV-2 antibodies (immunoglobulin M (IgM) and immunoglobulin G (IgG)) (the Livzon
lateral flow test) and oropharyngeal/nasal swabs for viral detection using polymerase chain reaction (PCR).
The primary endpoint following the 30-day study period is the difference in the number of SARS-CoV-2infected individuals between the two study groups as assessed by a positive nasopharyngeal swap, a positive
antibody test or a hospital-based diagnosis of SARS-CoV-2 infection.
CONCLUSIONS
We will study whether a face mask protects the wearer of the mask against SARS-CoV-2 infection. The
findings are expected to apply to the present pandemic and to future viral outbreaks and to provide evidence
for authority recommendations across the world.
FUNDING: This study was funded by Salling Fondene.
TRIAL REGISTRATION: ClinicalTrials.gov Identifier: NCT04337541

.
Dur ing the pr esent cor ona-vir us disease 2019 (COVID-19) pandemic with Sever e Acute
Respir ator y Syndr ome Cor onavir us 2 (SARS-CoV-2), the use of face masks has been
suggested as a potential tool to limit the COVID-19 pandemic following the initial outbr eak in
China [1]. However , documentation for efficacy of pr otection in the community setting is
lacking.
The pr imar y tr ansmission r oute of SARS-CoV-2 infection is thought to be thr ough the mouth
via r espir ator y dr oplets or per haps even thr ough aer osols containing the vir us [2]. Fr om the
mouth, the vir us may spr ead to both the air ways and the intestinal canal. Mor eover , it is
known that SARS-CoV-2 can sur vive on sur faces for up to 72 hour s [2]. Touching a
contaminated sur face may ther efor e be a r oute of tr ansmission to the mouth or nose via the
hand. A study of 26 medical students showed that they touched their face on aver age 23
times per hour . Fur ther mor e, of all their facial touches, 44% involved contact with a mucous
membr ane [3]. A Japanese questionnair e study r epor ted a 15% r isk r eduction of influenza
infection when wear ing a face mask [4].
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Cur r ently, face masks ar e used in accor dance with advice by national author ities, leading to
discr epancy in their use acr oss the wor ld [5]. A major health author ity like the Center s for
Disease and Contr ol Pr evention (CDC) in the United States r ecommends face cover ing in the
community when social distancing is difficult to maintain [6], wher eas in their guidance (5
June 2020) the Wor ld Health Or ganization (WHO) r ecommends that symptomatic individuals
use face masks in or der to pr event tr ansmitting SARS-CoV-2 to other s (sour ce contr ol).
However , the WHO acknowledges that evidence suppor ting the pr otection affor ded for
healthy individuals fr om wear ing a face mask is limited [7].
Danish Health Author ities r ecommend that healthcar e staff use face masks when examining
patients suspected of COVID-19 and when handling confir med cases. The use of face mask in
the community is not cur r ently r ecommended in Denmar k due to lack of evidence, and
ther efor e use of a face mask outside hospitals is uncommon in Denmar k.
The evidence for the efficacy of face masks for healthcar e wor ker s is compelling [8]. A
r ecent and widely quoted systematic r eview of obser vational studies published in the Lancet
found that use of face masks mor e than halved the r isk of SARS, MERS and/COVID-19
infection. However , the association was str onger in the healthcar e setting (including 26
studies) than in the non-healthcar e setting (including thr ee studies) [9]. Sever al challenges
ar e linked to wear ing disposable face masks in the community, including pr actical aspects
such as potentially incor r ect wear ing, r educed compliance, r educed dur ability of the mask
depending on type of wor k, weather , etc. Such cir cumstances may make is necessar y to shift
the mask dur ing the day. Wear ing a face mask may be physically unpleasant, and ther e may
also be psychological bar r ier s to wear ing a mask. Additionally, the wear er of a face mask
may change to a less cautious behaviour due to a sense of safety as pointed out by the WHO.
Fur ther mor e, the eyes of individuals car r ying a face masks ar e not cover ed. Such
challenges may r educe the efficacy of the face mask to avoid vir al infection. These concer ns
may par tially explain that health author ities ar ound the wor ld have differ ent
r ecommendations on the use of face masks [10]. Due to the cur r ent lack of evidence, Shou
Feng et al. concluded in the above-mentioned Lancet paper that ”Univer sal use of face
masks could be consider ed if supplies per mit. In par allel, ur gent r esear ch on the dur ation
of pr otection of face masks, the measur es to pr olong life of disposable masks, and the
invention on r eusable masks should be encour aged” [10].
Face masks can be made by differ ent mater ials and have var ious designs, e.g. N95 masks,
sur gical face masks and homemade masks [11]. A study compar ing sur gical face masks and
homemade masks found that both masks significantly r educed the number of
micr oor ganisms. However , the sur gical mask was thr ee times mor e effective in blocking
tr ansmission [12]. N95 masks (r espir ator s) and sur gical face masks ar e expected to have
almost similar effectiveness for healthcar e wor ker s based on pr otection against infection
with influenza vir us [13]. A r ecent systematic r eview and meta-analysis investigated the
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effectiveness of N95 r espir ator s ver sus sur gical masks [14]. The author s concluded that N95
r espir ator s compar ed with sur gical masks ar e not associated with a r educed r isk of
labor ator y-confir med influenza, and they suggested that N95 r espir ator s should be
r eser ved for high-r isk medical staff [14]. Similar r esults have been found in other studies
[15, 16].
Sur gical face masks may ther efor e be effective against COVID-19 tr ansmission [17-19]. Thus,
face masks can pr obably pr otect against vir us infection by r educing the r isk that vir us
enter s the mouth or nose via r espir ator y dr oplets or aer osols. Additionally, it is likely that
face masks may r educe the r isk of tr ansmission by r educing face-touching with vir uscontaminated finger s and hands.
Given the pr esent knowledge, it must be expected that a consider able pr opor tion of the
wor ldʼs population will be infected with SARS-CoV-2, and a substantial pr opor tion will
develop COVID-19. Dur ing the ear ly phase of the COVID-19 pandemic, it was estimated that
appr oximately 10% of the Danish populations, equivalent to 600,000 Danes, would contr act
COVID-19 dur ing the cur r ent fir st wave of the pandemic. It is assumed that sever al waves of
COVID-19 will occur . In Denmar k, the epidemic has been expected to peak in Apr il.
The aim of the Danish tr ial of face masks for the pr evention of COVID-19 (DANMASK-19) in
the community is to assess whether face masks r educe the wear er ʼs r isk of tr ansmission with
SARS-CoV-2.

METHODS
The study is a two-ar m, unblinded, r andomised contr olled tr ial with Danish nationwide
inclusion.
The pr otocol is r egister ed with clinicaltr ials.gov (Tr ial identifier NCT04337541) and adher es
to the r ecommendations for tr ials descr ibed in the SPIRIT Checklist.
El ig ibil ity c r iter ia
Inclusion cr iter ia ar e adults (above 18 year s of age) who ar e not r ecommended wear ing face
masks at wor k accor ding to Danish author ities, wor king out-of-home with exposur e to other
people for mor e than thr ee hour s per day and who have not pr eviously been infected with
COVID-19 (Table 1).
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Ran d o m isatio n an d bl in d in g
Par ticipants will be enr olled thr ough RedCap Softwar e (Tennessee, USA) accor ding to
for mally self-r epor ted inclusion and exclusion cr iter ia and will then be r andomised.
Randomisation is conducted by a computer algor ithm and str atified by r egion. Physicians,
par ticipants and study per sonnel r esponsible for data management ar e not blinded as this
tr ial has an unblinded design.
In ter ven tio n s
Par ticipants will be r andomly assigned 1:1 to r ecommended to follow the author ities gener al
COVID-19 pr ecautions or r ecommended to follow the author itiesʼ gener al COVID-19
pr ecautions and wear ing face mask for a 30-day per iod (Figur e 1). Both gr oups ar e
encour aged by the study gr oup to follow the author ities' updated COVID-19-r elated
r ecommendations dur ing the study per iod.
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Following r andomisation, par ticipants will r eceive a package with all r elevant equipment at
their addr ess. All par ticipants will r eceive COVID-19 immunoglobulin M (IgM) and
immunoglobulin G (IgG) antibody test kits (Later al flow test, Z huhai Livzon Diagnostics Inc.,
Guangdong, China), or ophar yngeal/nasal swab kits (Z ymo Collection Swab, Z ymo Resear ch,
Ir vine, CA, USA) and detailed wr itten instr uctions along with a help-line phone number .
Par ticipants r andomised to wear ing face masks will additionally r eceive 50 sur gical face
masks with ear -loops (Type II, EN 14683, ABENA, Aabenr aa, Denmar k, made in CN) equivalent
to a monthʼs usage.
Guided by the wr itten mater ial and video instr uctions, all par ticipants will conduct antibody
(IgM and IgG) testing at day 0 and day 30 in addition to a nasophar yngeal swab at day 30 as
well as dur ing the per iod if symptoms of COVID-19 develop. At all time dur ing the study
per iod, par ticipants can call a hotline with medical exper tise and guidance. Dur ing the
per iod, we will collect infor mation fr om the par ticipants thr ough sur veys on an almost
weekly basis. The sur veys ar e also intended to assess and impr ove compliance. If the
par ticipants develop symptoms dur ing the study, they will self-r egister their symptoms in
the online RedCap sur vey and per for m or ophar yngeal and nasal swabs and send these by
cur r ier to the hospital for analysis. In these cases, the par ticipant is also encour aged to
contact his or her gener al pr actitioner or the local hospital.
G u id an c e o n swabbin g an d an tibo d y testin g
Par ticipants will be guided by both wr itten and video instr uction (Figur e 2). Video instr uction
mater ial was cr eated specifically for this tr ial. Antibody testing r esults will be collected
thr ough the sur vey. In addition, par ticipants will be asked to take photos of the test in or der
for us to clar ify if uncer tainty of test r esults occur s. The swab tests will be sent fr om the
par ticipant to the labor ator y shor tly after the pr ocedur e. Guidance on the use of face masks
ar e in accor dance with WHO r ecommendations [4]. Par ticipants in the face mask ar m ar e
instr ucted in consistent use of sur gical face masks outside of their home.
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En d po in ts
The pr imar y endpoint following the 30-day study per iod is the differ ence in the number of
infected individuals between the two study gr oups as assessed by a combined endpoint
Dan Med J 2020;67(9):A05200363
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consisting of A) a positive or ophar yngeal/nasal swab for SARS-CoV-2 (PCR) and/or B) an
antibody test; development of a positive SARS-CoV-2 antibody test (IgM and/or IgG) dur ing
the study per iod and/or C) SARS-CoV-2 infection diagnosed in a hospital/healthcar e facility.
Secondar y endpoints include other r espir ator y vir al infections including par a-influenzavir us type 1, par a-influenza-vir us type 2, human cor onavir us 229E, human cor onavir us
OC43, human cor onavir us NL63, human cor onavir us HKU1, r espir ator y syncytial-vir us A,
r espir ator y syncytial-vir us B, influenza A vir us or influenza B vir us at the end of the study
per iod between gr oups. A full list of ter tiar y endpoints can be found using the
ClinicalTr ials.gov Identifier : NCT04337541.
S tatistic s
Power calculations wer e conducted with an expected 2% incidence of COVID-19 dur ing the
study per iod; by inclusion of a total of 4,636 par ticipants, an expected r eduction of the r isk to
1% by wear ing face masks can be demonstr ated with a power of 80% and a two-sided p-value
of 5%. With an expected 20% fallout, a total of 6,000 par ticipants will be included. For the
statistical analysis, baseline categor ical var iables will be pr esented as number s and
per centages for categor ical var iables and mean (SD) or median (IQR) for continuous
var iables, as appr opr iate. Differ ences in baseline char acter istics will be compar ed with the
chi-squar ed test for categor ical var iables and the two-sided t-test or r ank sum test for
continuous var iables, as appr opr iate. Cumulative incident figur es for outcome will be
compar ed by the face mask gr oup and the contr ol gr oup. The level of statistical significance
is p < 0.05.
Par tic ipan t sel ec tio n an d in c l u sio n per io d
Recr uitment of par ticipants will be done by adver tising in local and national media to
individuals and to pr ivate companies and public or ganisations. Individuals inter ested in
par ticipating get access to detailed pr oject infor mation via a link fr om the hospitalʼs website.
Thr ough this infor mation, they have access to pr oject staff in case of questions or need of
fur ther infor mation. If the individual decides to par ticipate, he or she r egister s in RedCap
Softwar e (Tennessee, USA) thr ough the same link and answer s a sur vey. Inclusion will be
done thr oughout Apr il 2020.
Data- sh ar in g statem en t
Following de-identification, published par ticipant data will be shar ed upon r equest fr om
r esear cher s who pr ovide a sound pr oposal. This includes data shar ing to methodologically
sound meta-analysis studies. Study pr otocol and par ticipant infor mation will be available
upon r equest. Data will be available beginning nine months and ending five year s after
publication. Pr oposals should be dir ected to the cor r esponding author .
Eth ic s an d d ata m an ag em en t
Dan Med J 2020;67(9):A05200363
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All data will be collected thr ough questionnair es and analyses of the or ophar yngeal and
nasal swabs. Data will be managed in RedCap and all par ticipants will give infor med consent
pr ior to enr olment.
The study was r egister ed with the Danish Data Pr otection Author ities (r ecor d number : P2020-311). The study was pr esented to the r egional scientific ethics committee of the Capital
Region. The committee concluded that the study did not r equir e a scientific ethics appr oval.
Infor mation about study subjects will be kept confidential accor ding to Danish law.

DI SCUSSI ON
The study is expected to pr ovide evidence on whether author ities wor ldwide should
r ecommend the use of face masks in the gener al community as a tool to impede
tr ansmission of COVID-19. If pr oven effective, the use of face masks has the potential to
significantly contr ibute to r educing the spr ead of COVID-19 and open societies ear lier .
Oppositely, if pr oven ineffective, the cur r ent use of face masks in the gener al public in
multiple countr ies is not justified. The findings fr om this r esear ch should contr ibute to the
evidence of pr otection of face masks dur ing this pandemic as well as futur e vir al epidemics
and pandemics and ther eby guide author ities acr oss the wor ld.

CORRESPONDENCE: Henning Bundgaard. E-mail: henning.bundgaard@regionh.dk
ACCEPTED: 12 August 2020
CONFLICT OF INTEREST: Disclosure forms provided by the authors are available with the full text of this article at
www.danmedj.dk.
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