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Abstract Reluctance to endorse mask wearing to slow transmission of SARS-
Cov-2 has been rationalized by the failure of randomized control trials (RCTs) to 
provide supportive evidence. In contrast, a mechanism-based approach suggests that 
mask wearing should be expected to reduce transmission: so that contrary evidence 
from RCTs likely reflects the need to focus policy attention on addressing interact-
ing or mediating factors that offset the basic positive effect. The differing conclu-
sions that result from these two approaches reflect the limitations of RCT-based 
approaches that are compounded in scenarios, such as pandemics, where urgent 
decisions are required with limited evidence.

Keywords Covid-19 · Masks · Randomized control trials

Mask usage among the general population to mitigate the spread of SARS-Cov-2 
has been one of the most contentious issues in the Covid-19 pandemic. An influ-
ential view is that mask usage should not be recommended due to ambiguous or 
negative findings from randomized controlled trials (RCTs). In contrast, I argue that 
mechanistic reasoning leads to the opposite conclusion. A simple germ theory of 
disease suggests that masks will have some effectiveness and therefore unsupportive 
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findings from RCTs do not refute the case for masks per se, but instead draw atten-
tion to mediating and interacting factors that may be manipulable.

I assume throughout that reducing transmission rates is a primary objective—
whether to achieve mitigation or suppression (Ferguson et  al., 2020).1 The World 
Health Organisation (WHO) initially declined to endorse wearing of ‘medical 
masks’ as a non-pharmaceutical intervention to prevent or reduce the spread of the 
SARS-Cov-2 virus and strongly opposed using other forms of masks. In the second 
version of the WHO’s advice in March 2020 (WHO, 2020a) it stated that:

A medical mask is not required for people who are not sick as there is no evi-
dence of its usefulness in protecting them.

Cloth (e.g. cotton or gauze) masks are not recommended under any circum-
stances.

However, by December 2020, the WHO recommended wearing of non-medical 
masks of various kind in certain community settings—subject to recommendations 
on how this is done. It did so, “Despite the limited evidence of protective efficacy of 
mask wearing in community settings” (WHO, 2020b). Various public health experts 
and epidemiologists have gone further, asserting that community use of non-medical 
masks is crucial for slowing transmission and attributing better outcomes in some 
countries to early adoption of widespread mask usage. Some countries that were 
initially reticent to even recommend mask use have made a comparable about-turn, 
making mask wearing mandatory and failure to do so subject to criminal penalty.

Under the currently-dominant hierarchy in evidence-based medicine, credible evi-
dence on mask usage must come from randomized control trials; it was the absence 
of significant positive effects from RCTs prior to the pandemic that informed the 
WHO’s initial stance. There are many dimensions to the disagreements about mask 
usage in relation to Covid-19 but here I focus on one that has been neglected in the 
extant literature on Covid-19: the epistemological implications of reliance on RCTs 
as opposed to mechanism-based reasoning.2

1  Mechanistic reasoning versus RCTs

The basic scientific question is: does wearing a mask in a non-medical setting reduce 
the probability of virus transmission, either by the wearer or to the wearer? A widely-
held view among medical scientists is that conclusive evidence requires a statistically 

1 Even if masks reduce the rate of transmission they may not reduce the total number of infections over 
the full course of the pandemic—that will depend on other national factors.
2 As an example of different framing, Murray (2020) proposes to explain disagreements and changes in 
approach by distinguishing between ‘academic epidemiologists’ and ‘applied epidemiologists’. The for-
mer “[seek] to refine and hone a more detailed understanding of disease processes through extensive data 
collection, careful estimation of input parameters, and wide assessment of uncertainty”, while the latter 
“must provide the best available advice now and update as soon as new information is available—even if 
that advice or information arises more from experience and intuition than scientific fact”.
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significant finding from a high quality RCT (the ‘gold standard’), but preferably from 
a meta-analysis of results from such RCTs. However, many concerns have been raised 
about the epistemic authority given to RCTs (Rothwell, 2005), particularly in the litera-
ture on evidence-based medicine, and additional concerns have been raised about the 
framing of meta-analysis as a ‘platinum standard’ (Stegenga, 2011).

For those who emphasise RCTs, without such evidence there is no basis for recom-
mending or prescribing mask use. Mechanistic reasoning, on the other hand, does not 
require such agnosticism (Clarke et al., 2014). In the present case such logic may pro-
ceed as follows:

1. SARS-Cov-2 is a virus that is transmitted from one person to another
2. The main source of transmission is respiratory droplets, either in the air or on 

surfaces
3. Holding other factors constant, anything that reduces the volume of such droplets 

from contagious individuals will reduce transmission rates
4. Masks worn over the nose and mouth that are not overly porous will block trans-

mission of some proportion of droplets
5. Therefore masks should be worn.

It is notable from the perspective of the history of medical science that this logic 
relies only on a fairly simple germ theory of disease. And it places the burden of proof 
on those who would argue against recommending face masks.

Do negative or ambiguous results from RCTs of mask usage demonstrate that this 
logic is incorrect? No. This is primarily because the third point contains crucial auxil-
iary assumptions (Lakatos, 1978). Notable among these are assumptions about behav-
iour. Those include two particular considerations: that the manner in which people use 
masks may offset the benefits; that wearing of masks may lead to less cautious behav-
iour in other respects. Individuals may transfer infectious material by touching their 
faces with unsanitized hands to place and remove a mask. In addition, or alternatively, 
they may be less inclined to limit social contact than if they had not been wearing a 
mask.

The behavioural dimension allows us to reconcile the (at best) ambiguous results 
from RCTs with the basic mechanism-based argument. But it does not change the pol-
icy recommendation that would typically be drawn from the RCTs: there is no basis to 
recommend usage of non-medical face masks in community settings. Indeed, when one 
Danish study appeared to find no effect of mask usage (Bundgaard et al., 2020) some 
researchers concluded that: “now that we have properly rigorous scientific research we 
can rely on, the evidence shows that wearing masks in the community does not signifi-
cantly reduce the rates of infection” (Jefferson & Heneghan, 2020).
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2  Policy implications

The crucial flaw in such a recommendation is that it fails to acknowledge the role of 
factors that affect the efficacy of masks and the corresponding possibility of altering 
those. As already outlined: if the basic mechanistic function of masks is accepted, 
then the failure of sufficiently high quality RCTs to show a significant effect is 
likely to be due to other factors that are offsetting this direct effect.3 But such fac-
tors may themselves be manipulable. Therefore findings from RCTs do not reflect 
the full spectrum of possibilities that are relevant to policy. At best, an atheoretic, 
RCT-dependent approach requires that more randomised interventions be conducted 
in which policymakers attempt to influence hypothesised mediating and interacting 
factors. When one considers the timelines involved it is unlikely, if not impossible, 
that the RCT approach can provide the necessary evidence in sufficient time. And 
as was noted by some researchers advocating consideration of wider mask use early 
in the pandemic, “there is an essential distinction between absence of evidence and 
evidence of absence” (Feng et al., 2020).

The mechanism-based approach presents a quite different perspective. It suggests 
that, for widely-accepted reasons, the default position is that masks reduce probabil-
ity of transmission to some degree. If RCT evidence does not reflect this, that must 
be due to the influence of other factors. The appropriate policy response remains 
to recommend mask usage but combine such recommendations with corresponding 
recommendations aimed at addressing these factors. A possible counterargument is 
that such additional recommendations and measures are speculative, both in the fac-
tors they consider and in their prospects of efficacy. There is some truth to this, but 
in the specific context of the WHO’s Covid-19 recommendations it is not a legiti-
mate criticism of mask usage per se. All other non-pharmaceutical measures that 
were recommended—hand sanitising, social distancing and so forth—are based on a 
similar degree of speculative inference.

It is ironic that the absence of RCT evidence on non-pharmaceutical interven-
tions other than masking appears to have contributed to the willingness to endorse 
them. Initial reluctance to endorse mask usage was based on unsupportive findings 
from RCTs, but that was misguided both as an epistemological matter and from a 
policy perspective. Mechanism-based reasoning provides a justification for the 
stance ultimately advocated by the WHO and adopted by many countries: wearing 
a mask, even of a non-medical variety, constitutes a sensible precautionary measure 
that may mitigate the spread of SARS-Cov-2.4

4 The likely extent of any mitigating effect is a more complex question that depends on characteristics of 
local epidemics, values of interacting and mediating factors, and time horizons.

3 Where ‘sufficiently high quality’ here can be taken to mean that the RCT achieves internal validity 
(identifying the true causal effect of the intervention/treatment). In practice, RCTs may often not find 
true effects and this constitutes a further component of the ‘protective belt’ of assumptions around the 
basic mechanistic logic.
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