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ABSTRACT

ARTICLE HISTORY

The COVID-19 pandemic has had enormous effects on health, wellbeing,
and economies worldwide. Governments have responded with rapid and
sometimes radical public health interventions. As nations grapple with the
question of how to regain normality without unnecessarily endangering
lives or healthcare systems, some scientists have argued for policies to
encourage or compel the use of face coverings in community (nonclinical) settings, despite acknowledged gaps in the evidence base for
the effectiveness of such a measure. This commentary has two objectives.
First, in the face of strong arguments that face coverings are
a commonsense intervention, with negligible downsides, that can only
do good, we make the case for caution in changing policy. Many see
mingly benign public health interventions have the potential to cause
harm, and that harm is often socially differentiated. We present five
arguments for caution in policy change. Second, we reflect on the wider
implications of the increasingly overt approaches to policy advocacy
taken by some scientists. Drawing from the theory of post-normal science,
we argue that the science–policy interface in the case of face coverings
has taken a surprisingly traditional form, falling short of interdisciplinary
integration and failing to incorporate insights of the full range of relevant
experts and affected stakeholders. We sketch a vision for an alternative,
more mature, relationship between science and society that accepts
uncertainty, embraces deliberation, and rises to the challenge of devel
oping knowledge to improve public health.
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Introduction
With its huge consequences for individuals, societies and economies, the coronavirus pandemic has
accelerated interactions between science and public policy as the world strives to reduce harm and
restore normal life. Since the prospect of a vaccine, or effective treatment, for COVID-19 is uncertain,
questions of how best to minimise its impact are currently central to the science-policy interface.
Scientists are asked to inform complex policy decisions at pace, and often on the basis of partial
knowledge and inconclusive evidence bases. Changes in policy, including laws, regulations and
government guidance, have followed with equal speed, in some countries facilitated by exceptional
constitutional measures to permit change with reduced levels of democratic scrutiny. This rapid
process of knowledge production and translation has given rise to evolving and sometimes
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inconsistent recommendations from public health authorities, and divergent responses across
countries and jurisdictions.
One key area of contestation and rapid policy development is the question of whether viral
transmission, outside health and social care settings, can be reduced if citizens wear face masks or
coverings. Conventional epidemiological knowledge provides limited support for this notion, with
multiple systematic and rapid reviews (largely in preprint form at the time of writing) concluding, for
example, that ‘the evidence is not sufficiently strong to support widespread use of facemasks as
a protective measure against COVID-19’ (Brainard et al., 2020), that ‘masks alone have no significant
effect in interrupting spread of [influenza-like illnesses]’ (Jefferson et al., 2020), and that ‘the scientific
evidence should be considered equivocal’ (Perski et al., 2020). Yet several prominent biomedical
scientists and public health academics have publicly advocated policies to encourage, or even
enforce, use of face coverings, despite the limitations of the evidence base (Cheng et al., 2020;
Gandhi et al., 2020; Greenhalgh & Howard, 2020; Greenhalgh et al., 2020; Javid et al., 2020). Many
countries have compelled, or strongly recommended, mask-wearing in public (Feng et al., 2020). The
World Health Organization’s (WHO) guidance has moved from discouragement (in April 2020) to
encouragement (in June) (World Health Organization, 2020a, 2020b). The governments of the four
nations of the United Kingdom have recommended or required face coverings in certain settings, for
example, on public transport, subject to certain exceptions (Cabinet Office, 2020).
In this commentary we have two objectives. First, we set out the case against policies that, despite
the equivocal evidence base, encourage or (particularly) mandate routine wearing of face coverings
in public, as advocated in an open letter signed by some hundred or more public health scientists
worldwide (https://masks4all.co/letter-over-100-prominent-health-experts-call-for-cloth-maskrequirements/), and adopted in some countries. Well-intended population health interventions
can do harm, but the downsides of mandatory face-covering policies have to date been underconceptualised and under-studied (Bakhit et al., 2020). We suggest that it is crucial to consider the
unintended consequences and potential harms of such a shift, through a structured, scientific
approach, especially when faced with strong arguments from authoritative and eminent individuals.
Second, we reflect on the wider implications of the increasingly overt approaches to policy advocacy
taken by some scientists. We note the consequences of a compressed science-policy interface that
prioritises simplicity of messaging over acknowledgement of uncertainty (Sarkki et al., 2014), and
highlight how it neglects the interests of some groups altogether. Moreover, we argue that it results
in a relationship between science and policy that is surprisingly conservative, didactic and linear – at
a time when dialogue between science, policy and society is more important than ever (Funtowicz &
Ravetz, 1993; Gibbons et al., 1994). In concluding, we imagine how the desire for clear direction from
science in a time of crisis might instead be harnessed to forge a more mature relationship between
science, policy and the public, with benefits not only for trust, but for the generation and application
of sound and useful evidence.

Mass uptake of face coverings in community settings: the case for caution
Others have made a detailed case for a policy that encourages or compels the wearing of face
coverings in non-clinical public settings, so we summarise it only briefly. Advocates of policies to
encourage or compel face coverings point to their plausibility as an intervention (including evidence
of efficacy at a mechanical level, in reducing propulsion of contaminated droplets from the wearer’s
mouth and nose, including presymptomatic individuals) (Cheng et al., 2020; Gandhi et al., 2020;
Howard et al., 2020), observational evidence in countries that have had success in limiting corona
virus transmission (Cheng et al., 2020; Greenhalgh et al., 2020), and the relatively limited harms likely
to arise from a low-cost, low-tech intervention (Greenhalgh et al., 2020; Javid et al., 2020).
The case against a change in policy on face coverings, however, has not been made system
atically. This argument is premised largely on what we do not know. It is founded upon the absence
of evidence, rather than on evidence of absence of effect or existence of harm. Nevertheless, these
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unknowns are important. The case against a shift in policy towards the expectation or requirement of
face covering might be made at five levels.
First, there is very limited evidence that cloth face coverings reduce the burden of respiratory
illnesses such as COVID-19 (Brainard et al., 2020; Jefferson et al., 2020; Perski et al., 2020; Xiao et al.,
2020). Although some important studies followed the outbreak caused by SARS-CoV-1 in the early
2000s, the quality and clarity of the subsequent evidence base for face coverings as a means of
reducing community transmission is disappointing. Few studies examine the use of face coverings in
community settings: when taken in aggregate, those that do find no statistically significant evidence
of reduced transmission compared with no face coverings (Jefferson et al., 2020). Observational
studies of face covering are, as one might expect, heavily confounded by the parallel implementa
tion of other measures such as physical distancing and isolation, and experimental studies are
limited by the impossibility of blinding and thus weak adherence in intervention and control groups
(Brainard et al., 2020). Of course, absence of evidence is not evidence of absence, and some analyses
are more promising than others. One study that found no evidence of effect on an intention-to-treat
basis, for example, found a statistically significant association on the basis of self-reported behaviour
(MacIntyre et al., 2009). Literature reviews cautiously suggest that in some circumstances, wearing of
face coverings may be warranted, for example, in ‘community settings where contact may be casual
and relatively brief’ (Brainard et al., 2020), in ‘specific settings where the risk of infection is high and
the opportunity for physical distancing is low’ (Perski et al., 2020), and in clinical settings(Jefferson
et al., 2020). But existing research also provides little information on potential harms, such as
‘discomfort, dehydration, facial dermatitis, distress, headaches, exhaustion’ (Jefferson et al., 2020).
Here, equally, absence of evidence should not be taken as evidence of absence (Bakhit et al., 2020).
Second, it is unclear how the general public would use face coverings, or how readily good
practice might be disseminated and taken up. Proper use of face coverings is not straightforward.
Even healthcare workers can find it difficult (Nichol et al., 2013); poor use (including poor fitting,
adjustment, touching) of face masks can reduce effectiveness and pose an infection risk in itself.
Used disposable face masks must be removed and discarded properly because they accumulate
pathogens (World Health Organization, 2020a); inappropriately discarded masks present an infection
risk. For non-disposable cloth-based coverings, the evidence base is slim, although MacIntyre et al.’s
(2015) hospital-based three-arm trial found worse infection outcomes in wearers of cloth masks than
in wearers of medical masks and in a control group (usual practice, which included much maskwearing). Cloth coverings retain moisture, with indeterminate consequences for their efficacy and for
the creation of a microbiological environment favourable to other bacterial or viral organisms. One
public-facing summary of the evidence advocates homemade coverings fashioned from a ‘t-shirt,
handkerchief, or paper towel, or [. . .] a scarf or bandana,’ ideally using ‘tightly woven fabric’ and
‘including a layer of paper towel as a disposable filter’ (Greenhalgh & Howard, 2020). The World
Health Organization (2020b), in contrast, states that cloth coverings should consist of at least three
layers. The availability of resources, including time, space and materials to prepare, don, doff and
properly disinfect a homemade covering will vary markedly by socio-economic and other demo
graphic characteristics.
Third, at the microsocial level, the argument might be made that encouraging uptake of face
coverings would lead to reduced compliance with other measures, by creating a false sense of
security. This argument rests on evidence around risk compensation in other areas of public health.
The evidence here is inconsistent, with some studies finding evidence of increased risk to self or
others, and others finding no effect (e.g., Esmaeilikia et al., 2019; Hagel & Meeuwisse, 2004; Hedlund,
2000). There is also a counter-argument: that uptake of one measure might support uptake of other,
complementary, measures (Cheng et al., 2020). Nevertheless, face coverings might promote, if not
active risk-taking, then at least a degree of complacency that reduces adherence to other measures.
Perski et al.’s (2020) review, for example, note that those allocated to the face mask arm in one trial
reported reduced use of hand sanitiser, though four other studies found no difference in hand
hygiene across trial arms. Any complacency that does arise might be mitigated by the more selective
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use of face coverings in higher-risk environments rather than universal advice or compulsion
(Brainard et al., 2020; Perski et al., 2020), which might do more to maintain their additive role and
emphasise the importance of proper use in riskier contexts. Face coverings also bring complications
for communication for those who are deaf, hard-of-hearing or visually impaired, who rely variously
on lip-reading and/or unmuffled speech for communication (Grote & Izagaren, 2020), as well as for
people with cognitive disabilities: a reduction in physical distancing here would have little to do with
risk compensation. There is also an argument that universal face-covering might aggravate the
climate of fear already documented for COVID-19 (Asmundson & Taylor, 2020), adding to mental
health concerns by providing a constant reminder of the threat posed by other humans.
Fourth, potential downsides of policy to encourage or mandate face coverings in community settings
present themselves at the macrosocial level. Advocates acknowledge that wider uptake of masks might
result in greater pressure on supply chains for healthcare workers, but argue that the proper response is
to produce more masks (Greenhalgh et al., 2020; Javid et al., 2020). Given the likely sustained demand for
masks, however, and in light of the global difficulty in procuring appropriate personal protective
equipment for healthcare workers (Horton, 2020; Perencevich et al., 2020), the ease with which such
a call can be answered is questionable. Some advocates suggest that homemade coverings might offer
an interim alternative (Cheng et al., 2020; Greenhalgh et al., 2020). If they prove ineffective, or are
associated with negative outcomes, however, a rush to obtain equipment intended for use by healthcare
workers is conceivable. The likely consequences for healthcare staff in such a scenario are stark. The
social dynamics of widespread face-covering are also difficult to anticipate but potentially adverse,
particularly where coverings are mandated or enforced. As a highly visible symbol of virtuous behaviour,
those who fail to comply may be subject to stigmatisation or worse. Even a permissive policy risks ‘goldplating’ (Voermans, 2009), where over-compliance by particular institutions, like public transport opera
tors, effectively imposes a universal rule. Indeed just such a process was evident in Sin’s (2016) study of
mask-wearing in China following the outbreak of the first SARS coronavirus, while in the UK, incremental
moves towards requiring face-covering in specific settings (such as public transport) have been followed
by increasing calls for mandatory universal face-covering from high-profile bodies including the British
Medical Association (2020). Meanwhile, notwithstanding the weak evidence base for face coverings as
a standalone measure, businesses or states might see widespread or mandatory face-covering as
a warrant for a premature return to ‘business as usual’, justifying unsafe workplaces or crowded
commuting conditions – particularly for those in ‘blue-collar’ occupations, not afforded the privilege
of working at home (Kantamneni, 2020). Advice on face-covering in England, for example, recommends
wearing a covering in ‘enclosed public spaces where social distancing isn’t possible,’ even while
acknowledging that ‘face coverings do not replace social distancing’ (Cabinet Office, 2020). While for
long-term population health a return to economic activity is vital, the means by which this is achieved
could result in socially stratified risks and benefits (Ahmed et al., 2020).
This leads to our final point. The consequences of a public health intervention of this nature –
particularly, though not exclusively, if legally mandated – are by their nature difficult to anticipate.
Face coverings (and measures to secure their uptake) are complex interventions in a complex system:
the results of a change of this nature are emergent, unpredictable, and potentially counterintuitive
(Braithwaite et al., 2018). In complex systems, the outcomes of intervention are never fully amenable
to either prediction or evaluation, but it is nevertheless crucial to give due consideration to the harms
that might accrue (Bonell et al., 2015), investigate them scientifically, and adapt accordingly (Reed
et al., 2018). Given the bluntness of national and international policy imposition as a mechanism of
change, revisions may prove very challenging once decisions (particularly to mandate) are made.

Evidence and policy in unusual times
The existence of uncertainties over the effectiveness of a public health intervention, and the
possibility of unintended consequences differentially distributed across a population, are of course
not unique to face coverings, though the urgency with which authorities are asked to act is more
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acute than with most issues. The case for caution in encouraging or mandating face coverings
outlined above encompasses a breadth of issues, from questions of their efficacy at a mechanical
level, through uncertainties about their effectiveness in populations at an epidemiological level, to
much wider social and ethical questions about the distribution of benefits and drawbacks across
society. As an issue that cuts across disciplinary boundaries and involves axiological as well as
scientific questions, the issue of face-coverings exemplifies what Funtowicz and Ravetz (1993,
p. 744) have termed ‘post-normal science’, ‘where facts are uncertain, values in dispute, stakes
high and decisions urgent,’ and so a response that transcends disciplinary boundaries and engages
politically is required. They offer the concept of post-normal science as both a description and
a normative prescription for multidisciplinary scientific fields with vital societal consequences, such
as climate science and the new genetics. Like parallel accounts of the contemporary relationship
between science and society, such as ‘Mode 2ʹ knowledge production (Gibbons et al., 1994), it calls
for science that is interdisciplinary, politically engaged, and subject to review, critique and engage
ment not just from scientists but from an ‘extended peer community’ (Funtowicz & Ravetz, 1993).
Such communities include both those affected most acutely by scientific decisions, and individuals
who hold diverse forms of expertise, with or without formal credentials (Collins & Evans, 2002).
In some ways, the increasing stridence of scientific advocates of face coverings might be seen as
embracing post-normal science. In the absence of a clear answer from epidemiology, they compile
insights from other fields – for example, microbiology or bioethics (Greenhalgh et al., 2020; Howard
et al., 2020). But in converting these insights into a policy-oriented case for change, subtlety is
sacrificed for certainty. A notable feature of many such calls is a claim that the case for action is clear
and unequivocal, or even that scientific consensus about the balance of risks and benefits has been
reached. One lay summary, for example, by the authors of a commentary and a literature review
(Greenhalgh et al., 2020; Howard et al., 2020) declares boldly that ‘the science says yes’ (Greenhalgh &
Howard, 2020). Unlike the reviews cited earlier (Brainard et al., 2020; Jefferson et al., 2020; Perski et al.,
2020; Xiao et al., 2020), the authors of the literature review underpinning this message reach
a strongly pro-coverings conclusion. They draw on an eclectic range of disciplines. Their methods,
however, are opaque: the review’s two-sentence description of methods states that ‘a communitydriven approach was used for building the paper list used’ (Howard et al., 2020), an approach with
clear potential for bias, at least from the perspective of the epidemiological tradition of systematic
review.
Rather than integrating multidisciplinary insights to provide a synergistic interdisciplinary under
standing of the kind imagined by post-normal science, then, the case for face coverings is based on
a questionable compilation of monodisciplinary insights. But more than this, as claims that the
science behind face coverings is unequivocal are turned into policy mandates at pace, so the
opportunity for deliberation among the extended peer community is lost. This includes both
those with relevant expertise, with or without formal credentials (Collins & Evans, 2002), and those
most affected by policy change (Funtowicz & Ravetz, 1993) – for example, those asked to cover their
faces in lieu of other measures to contain the virus in the course of working or commuting, or those
whom face coverings may significantly disadvantage, such as people who are deaf. Assertions about
scientific consensus circumvent debate within the scientific community and with others inside and
outside academia with relevant expertise; rapid imposition of laws or regulations precludes mechan
isms of democratic control that would usually be expected before such major policy interventions,
such as parliamentary debates or impact assessments.
Politicians crave visible interventions that show they are taking action (Strong, 1990); uncertainty
is easily glossed over as evidence makes the leap from academia to the world of policy. Public health
cannot wait for unequivocal evidence, and decisions must be made on imperfect knowledge, and
informed by values as well as evidence. However, the speed with which an open scientific question is
converted into an unequivocal scientific message and thence a blunt policy intervention with
important potential unintended consequences means that – ironically – the opportunity for enacting
post-normal science is squandered in just the kind of situation where it seems most warranted.
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‘Simple messages’ are prioritised over ‘communicating uncertainty’; responsiveness is prioritised
over ‘time-consuming quality assessment’ and ‘consensus building processes between plural per
spectives’ (Sarkki et al., 2014, pp. 199–200). The debate becomes polarised and binary: if the science
says yes to face coverings, then challenging the orthodoxy or even questioning its universality
becomes heretical. The potential harms from unconditional advocacy that fails to engage the
extended peer community and the wider public, moreover, go beyond the downsides of the
implementation of one policy. They include the erosion of trust in science as a field in general,
when the measures put forward fail to live up to their promise, or result in problems that could be, or
had been, anticipated.
We argue instead that there is opportunity for public engagement with science, not just in
deliberating how to act in the face of an uncertain evidence base, but also in improving that
evidence base. Research during a public health emergency is not a luxury but should be an
integral part of society’s response. In the case of face coverings, it might include quasiexperimental comparative studies of geographically differentiated approaches to supplying and
supporting uptake, observational studies of use of use and hygiene behaviours, and various forms
of qualitative research to anticipate and record mechanisms and identify unintended conse
quences. Rather than communicate a falsely unequivocal message about the value of face cover
ings, researchers should articulate scientific disagreement, the nature of scientific uncertainty, and
its implications for how we act to improve knowledge and action. Acceding to calls to impose
policy change on the basis of uncertain knowledge means sacrificing an outstanding opportunity
to improve the evidence base. During the 2014 Ebola outbreak, no randomised controlled trial of
drug treatments was completed and no new therapies were identified (Kalil, 2020). The result was
avoidable uncertainty for the future. The impact of COVID-19 and the desire for solutions is
universal: there is an opportunity to engage the public in research endeavours that could not
only have huge public-health benefits, but could also change the relationship between science
and society for the better.

Conclusion
The COVID-19 pandemic is moving quickly. Research moves more slowly; academic publishing
slower still. By the time this piece is published, debate may have moved on from face coverings,
whether because of an improved evidence base, policy decisions more or less informed by
evidence, or even significant progress towards vanquishing the virus. Our arguments, however,
go beyond the specifics of face coverings or SARS-CoV-2. They relate above all to the reciprocal
responsibilities of science, policy and society in an environment of uncertainty and urgency.
Sometimes uncertainty and urgency necessitate a rapid and radical response. But whenever
there is space – even limited – to review relevant evidence, anticipate unintended consequences,
engage those with relevant expertise and those most affected in meaningful deliberation, and
instigate work to increase our knowledge in order to reduce disease and harms, policymakers and
scientists alike must seize it.
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