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Abstract
Face masks have been worn by members of the public for source control during pandemics and major outbreaks of infectious disease across
the centuries. As the current coronavirus disease 2019 pandemic evolves, reluctance towards the wearing of face masks and anti-mask
sentiments by some people have been encountered, with strongly held personal views and misinformation being disseminated through
social media. Some of this resistance may arise from personal beliefs about the limited effectiveness of masks. Negative perceptions
towards use of face masks have also been voiced by patients with pre-existing medical conditions such as chronic obstructive pulmonary
disease and asthma. There are concerns that face coverings may not be suitable for children or individuals with autism. Health care
professionals have an obligation to be advocates for this public health intervention. Individual patients’ concerns about mask use should
be sensitively addressed by countering misinformation with reliable evidence from the scientific literature.
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‘…we shall every one be mask’d…’
William Shakespeare
Love’s Labour’s Lost Act V, Scene ii (1588-1597)
Face masks have been used for source control during
pandemics and major outbreaks of infectious disease for
centuries. Although the use of masks in this particular scene
did not relate to infection control, Shakespeare composed
this and other great works during the so-called second
epidemic of bubonic plague in the 16th century. The iconic
beak-like masks worn by ‘plague doctors’ during the bubonic
plague pandemic in medieval Europe remind us of their time
honoured role in infectious disease source control. A strong
culture of face mask use has persisted in Asia, which was most
severely affected by the severe acute respiratory syndrome
(SARS) epidemic of 2002-2004.1 As the current coronavirus
disease 2019 (COVID-19) pandemic evolves, reluctance
towards the wearing of face masks by some members of the
public has been encountered, with strong contrary opinions
being disseminated through social media. Some of this
resistance may stem from personal beliefs about the limited

effectiveness of masks. Historically, this attitude also prevailed
among “mask slackers” during the 1918 influenza pandemic.2
We have encountered negative perceptions in our own travel
health clinic towards use of face masks among patients with
pre-existing medical conditions such as asthma. In this article,
we will attempt to address these unfounded fears by exploring
the underlying evidence base for the safe and effective use
of barrier face coverings, even in vulnerable patients with
chronic respiratory disease.
Evidence for Use of Face Coverings
A meta-analysis of 21 studies reported that use of masks
by health care workers and non-health care workers could
reduce the risk of respiratory virus infection by 80% and 47%,
respectively.3 The important role of face masks and respirators
in supporting physical distancing in both public and health
care settings is supported by a further meta-analysis of 172
studies by Chu et al.4 A compartmental model for assessing
the community-wide impact of mask use by the general
public using data relevant to COVID-19 dynamics in the state
of New York revealed that immediate, near universal (80%)
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adoption of moderately effective masks could prevent 17%45% of projected deaths over two months in New York, while
decreasing the peak daily death rate by a remarkable 34%58%.5
Lay person fears that face mask use somehow compromises
ventilatory capacity are at odds with the results of several
reliable studies. One such study showed that surgical
mask use for one hour at a low-moderate work rate was
not associated with significant subjective perceptions of
exertion, thermal stress or clinically significant physiological
sequelae, including oxygen desaturation.6 A more recent
investigation concluded that surgical masks did exert an
effect on ventilation, cardiopulmonary exercise capacity and
comfort levels.7 This laboratory study involved exercise of a
higher intensity, however, and failed to specify the ambient
environmental conditions such as temperature and humidity
which could have affected the physiological measurements.
A randomised controlled trial conducted in France showed
that surgical mask use did not affect heart rate and oxygen
saturation during a six-minute walking test (6MWT).8
Although varying degrees of dyspnoea were reported by
participants, surgical masks did not present a barrier to
completion of the test. While both surgical face masks and N95
respirators were found to influence temperature and humidity
in the microclimate of the mask, the effects were much less
pronounced with medical face masks than with respirators.9
These experimental studies provide reassurance that the use
of medical masks under normal circumstances, which do not
involve significant aerobic exertion, does not compromise
normal cardiorespiratory parameters. Intolerance to wearing
of medical masks is not likely to be related to an increased
physiological burden, but may reflect surgical mask-related
psychological effects such as personal discomfort, which may
be expected to decline with persistent use.
Safety of Face Mask Use in Patients With Underlying
Diseases
A study of 97 patients with chronic obstructive pulmonary
disease (COPD) showed that, while all patients completed
a 6MWT, a heightened caution may be indicated for mask
use among those with more severe limitations (e.g. Medical
Research Council dyspnoea scale scores of 3 or greater or
FEV1 <30% predicted). This study assessed N95 rather than
medical face masks, however.10 The use of protective face
masks with greater breathing resistance than surgical masks
(e.g. N95) in simulated work conditions has been shown to
be tolerated physiologically by individuals with controlled
respiratory disorders, including chronic rhinitis, mild COPD,
and mild asthma.11
It is generally recommended to avoid the use of masks in
children under the age of 2 years. The concern is that younger
children may not follow instructions to wear masks correctly.
Children’s perceptions of face masks seem to be influenced by
the face mask’s design and perceived breathability.12 The travel
health considerations for individuals with autism spectrum
disorder have been discussed previously in this journal.13
Face masks may present sensory and social communication
challenges to autistic children and adults, given that these

individuals are highly sensitive to touch and may have
difficulty making eye contact, preferring instead to focus on
the lips during conversation. Conventional masks render lip
reading impossible, which complicates communication efforts
among autistic, deaf or partially deaf persons. These barriers
can be addressed with appropriate measures, however, such
as allowing the person with autism to select from among
different types of fabric face masks, as well as wearing face
masks with transparent plastic windows.14
Public health guidance recommends the use of washable
and reusable cloth face coverings in non-health care settings.
A recent review of 25 studies that examined the filtration
properties of cloth face masks demonstrated that they are
capable of providing clinically useful levels of filtration with
the potential to reduce the spread of viruses such as SARS
coronavirus 2 (SARS-CoV-2).15 The most protective materials
were muslin, cotton and flannel, preferably in three to four
layers and with a thread count of at least 100 threads per inch.
Face shields or visors are an alternative for those who cannot,
or refuse to wear, face coverings. In a simulation study, face
shields were shown to reduce immediate viral exposure
within 18 inches of a cough by 96%.16 Face shields blocked
68% of small particle aerosols, which are not believed to be a
dominant mode of transmission of SARS-CoV-2.
Risk compensation, or the paradoxical increase of highrisk behaviour after adopting a protective measure, has been
invoked in some quarters to argue against the use of face
coverings as a public health intervention.17 However, the
available evidence does not validate concerns that wearing
face coverings undermines other public health behaviours
such as hand hygiene and physical distancing. The Centers for
Disease Control and Prevention recommend against the use
of face masks in children younger than 2 years, those who are
experiencing respiratory distress, people who are exercising,
or individuals who are unconscious, incapacitated or unable
to remove their own mask.18 The World Health Organization
does not proscribe the use of face masks, except during
exercise, but it provides useful guidance on their safe use by
the general public.19
Conclusion
We believe that the myths being propagated on social media
about the potentially deleterious effects of wearing face
masks during the COVID-19 pandemic are unfortunate
and potentially dangerous. Health care professionals should
sensitively address individual patients’ and public concern
about mask use by countering misinformation with reliable
evidence from the recent scientific literature. Over four
centuries have elapsed since Shakespearean plays were first
performed, but the threat of pandemics is still with us and
the use of face masks remains an important public health
countermeasure.
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