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Non-medical masks to reduce community
spread of COVID-19
1.

Non-medical cloth masks offer protection to the public
as source control in reducing dispersion of droplets from
infected wearers. Evidence also suggests that nonmedical masks can potentially reduce infective dose
inhaled by wearers and reduce disease severity.

2.

There is variability in the effectiveness of homemade
and cloth masks. Layering of fabrics and ensuring a
good fit are important.

3.

There are theoretical risks of harm from mask use,
including self-contamination, skin irritation, or personal
discomfort. These risks may be mitigated by proper
mask care/use and different fabric combinations. There
is insufficient evidence to recommend which medical
conditions may require mask exemptions.

(Liu et al.) Multiple personal and community level measures
are needed to suppress transmission. In addition to masking,
the most effective measures include practicing physical
distancing and performing hand hygiene frequently.
Protection from Infected Individuals with or without
Symptoms
Most transmission of COVID19 occurs from symptomatic
people to others in close contact, when not wearing medical
or non-medical masks. Individuals are most infectious during
the initial days of infection or 48 to 72 hours before starting
to experience symptoms. (Howard et al., WHO)
There is growing evidence that a significant portion of people
who have COVID-19 do not show symptoms while
infectious. These individuals can be:



Reasons for using non-medical masks
Reviews of observational studies suggest that the risk for
infection is highly dependent on distance to the individual
infected and the type of a mask. (Chu et al.) Wearing nonmedical masks in public places, where physical distancing is
difficult, is a public health risk mitigation measure to
suppress the transmission of respiratory coronaviruses, such
as SARS-CoV-2. The spectrum of infection with this virus
can range from people with very mild, non-respiratory
symptoms to severe acute respiratory illness, sepsis with
organ dysfunction and death.

Asymptomatic (15-20% of infected individuals), meaning
they are infected with COVID-19, but do not ever
develop any symptoms; or
Pre-symptomatic (6-12% of infected individuals),
meaning they are infected, but have not developed
symptoms. (Alberta Scientific Advisory Group Rapid
Response Review)

Unlike observational studies, modelling studies estimate
higher rates of transmission by individuals showing no
symptoms. (Sifka et al.) It is still unclear to what extent
individuals without symptoms spread the virus, with more
research needed, however asymptomatic cases do
contribute to transmission to some extent.
Protection from Droplet, Close Contact and Aerosol
Modes of Transmission

Non-medical masks can be used either for:




Protection of healthy persons when in contact with
infectious individuals. [Note that medical masks are
preferred, in addition to other components of PPE, when
interacting with an infected individual]; or
For source control (worn by an infected individual to
prevent onward transmission).

When an infected person and another person are both
masked, the chance of a transmission decreases by 4080%. Furthermore, even moderately efficacious masks will
lower exposure viral load 10-fold among people who get
infected despite masking, potentially limiting infection
severity. (Goyal et al., Gandhi et al.) However, masking
alone is insufficient to provide an adequate level of
protection or source control. SARS-CoV-2, the virus
responsible for COVID-19, is highly transmissible with the
average number of new infections generated by an
infectious person or (R0) ranging from 1.95 to 3.28 people.
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The primary mode of transmission of COVID-19 is through
direct contact from respiratory droplets. These have the
potential to be propelled for varying distances, when an
infected individual coughs, sneezes, talks or sings. (Burke et
al., Chan et al., Pung et al., Anfinrud et al.) Individuals can
also become infected after being in close contact with a case
in a pre-symptomatic period, who is later confirmed to have
COVID-19. (Huang R et al., Tong et al., Yu P et al.) Direct
contact is defined as close contact within a two-metre
distance for a prolonged period of time (i.e., 15-minute
cumulative exposure). In these circumstances, infectious
respiratory droplets can reach the mouth, nose or eyes of a
susceptible person and can result in an infection.
In some specific circumstances, the virus can also be spread
by the dissemination of aerosols that remain infectious when
suspended in air over distances and time. (Public Health
Agency of Canada) This can occur in healthcare settings
during medical procedures that generate aerosols. (Tran et
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al., WHO). There is also evidence of aerosol transmission in
crowded and inadequately ventilated indoor spaces when
people spend a prolonged period of time around infected
individuals. (Leclrec et al., Lu et al.,Jang et al.) Many
experimental studies also suggest this route of transmission.
(van Doremalen et al., Fears et al., Asadi et al., Mittal et al.)
More research is needed given the possible implications of
this transmission mode.
Taking into account the available studies evaluating pre- and
asymptomatic transmission, a growing compendium of
observational evidence on the use of masks by the general
public in several countries, as well as the difficulty of
physical distancing in many contexts, WHO encourages the
general public to wear masks as part of a comprehensive
approach to suppress SARS-CoV-2 transmission.
Impact on Community Transmission
No randomized controlled trials have been completed to
evaluate the effectiveness of mask use for COVID-19.
However, there is a trial in Denmark underway
(NCT04337541). In the past, masks have been deemed
effective in studies on suppressing transmission of other
respiratory viruses. (Jefferson et al., Suess et al.,Cowling et
al., Stockwell et al., Dharmadhikari et al.)
More observational COVID-19 studies are emerging on
masking impact. A cluster study from China reports lower
pre-symptomatic transmission rate from mask-wearing cases
(8.1%) compared to non-mask-wearing cases (19.0%).
(Hong et al.) In the United States, a contact investigation of
two COVID-19-positive hairstylists with respiratory
symptoms, who wore cloth masks during close contact with
139 clients also wearing face masks, reported no secondary
transmissions. (Hendrix et al.) Population-based studies also
support protective/ source control effects from the widespread mask use. Mandatory masking in Jena, Germany,
reduced the daily growth rate of COVID-19 by 40% in
comparison to other German cities without masking orders.
(Mitze et al.) A study from Beijing, China, notes that when
masks were worn prior to the development of symptoms,
there was a 79% reduction in transmission. (Wang et al.)
Modelling studies of mask mandates in health regions in
Ontario also present a reduction of 25% in the weekly
number of new COVID-19 cases. Counterfactual policy
simulations suggest that mandating indoor masks nationwide
in early July could have reduced the weekly number of new
cases in Canada by 25 to 40% in mid-August, which
translates into 700 to 1,100 fewer cases per week.
(Karaivanov et al.) Examples of settings where medical or
non-medical masks should be used are available in the
WHO reports.
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Population-based modelling studies show a decrease in new
COVID-19 cases in regions where mandatory public mask
policies have been implemented compared to regions where
such policies were delayed. (Public Health Ontario Review).
Studies show that the average daily growth rate of confirmed
positives is 18% in countries with no pre-existing mask
norms and 10% in countries with such norms; the growth
rate of deaths is 21% in countries with no mask norms and
11% in countries with such norms. (Abaluck et al.) By
January 2021, if current trends continue, modelling
estimates that the total number of deaths will reach 2.5
million, a figure that could be cut to 1.8 million if every
country adopts universal mask-wearing. (University of
Washington’s Institute for Health Metrics and Evaluation)
Overall, the available evidence suggests that near-universal
adoption of non-medical masks in all indoor public places, in
combination with complementary public health measures,
could successfully reduce R0 to below 1.0, thereby stopping
community spread. Economic analysis suggests that the
impact of mask wearing could be thousands of dollars saved
per person per mask in healthcare costs associated with
COVID-19. (Abaluck et al.) However, experts are aware that
there may be confounding by other bundled public health
measures, such as physical distancing and hand-washing.
(Alberta Scientific Advisory Group Rapid Response Review)

Importance of fabric selection and fit in
cloth mask construction
The extent to which cloth masks can protect individuals from
being infected needs further study. Several studies
compared common household fabrics at blocking highvelocity droplets, using a commercial medical mask as a
benchmark. The body of evidence supports that certain
fabrics provide sufficient filtration to be a suitable option for
source control in non-healthcare settings. The Public Health
Agency of Canada recommends three layer masks made of
tightly woven materials. The following studies represent this
growing body of evidence.
Face shields are not a replacement for non-medical masks.
Recommended Fabrics
Ho et al. compared a 3-layer 100% cotton mask versus
surgical masks and found 86.4% and 99.9% filtration
efficiency, respectively. Both surgical and cotton masks
significantly reduced filtered particles, compared to no mask,
with no significant differences between mask types.
Konda et al. evaluated filtration efficiency for different
particle sizes and 15 cloth types (e.g. cotton, silk, flannel,
etc.). These were evaluated in different configurations (e.g.
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layers, combinations, and with simulated “gaps” in seal as
may be expected in real-world use), and compared to N95
and surgical masks, using an aerosol generator. The study
observed that fabric with tight weaves and low porosity or
combinations of materials (e.g. high threads-per-inch cotton
along with silk, chiffon, or flannel) filtered particles across the
tested size spectrum at 80% efficiency.
Lustig et al. evaluated filtration efficiency using simulated
cough/sneeze-generated aerosols, testing over 70 different
common fabric combinations. Combinations of materials with
hydrophilic (moisture wicking), hydrophobic (moisture
repellent), and absorbent layers were most efficient, and
were comparable to materials in N95 respirators in this
laboratory setting. Examples of effective absorbent layers
are terry cloth towel, quilting cotton, and flannel. Examples of
effective barrier layers are unwoven polypropylene,
polyester, and polyaramid layered fabric.
Aydin et al. evaluated the performance of 11 common
household fabrics at blocking large, high-velocity droplets,
using a commercial medical mask as a benchmark. It also
assessed the breathability (air permeability), texture, fiber
composition, and water absorption properties of the fabrics.
The study found that most fabrics have substantial blocking
efficiency at or over 70%. In particular, two layers of highly
permeable fabric, such as T-shirt cloth, blocks droplets with
an efficiency of over 94%, similar to that of medical masks,
while being approximately twice as breathable. The study
concluded that cloth face coverings, especially with multiple
layers, may help reduce droplet transmission of respiratory
infections.
Overall, the Public Health Agency of Canada is now
recommending Canadians choose three-layer non-medical
masks with a filter layer to prevent the spread of COVID-19.
The Public Health Agency along with Alberta Scientific
Advisory Group Rapid Response Review and WHO
recommend an optimal combination of materials for nonmedical masks should include three layers:


An innermost layer of a hydrophilic material (e.g. cotton
or cotton blends);

An outermost layer made of hydrophobic material (e.g.,
polypropylene, polyester, or their blends); and

A middle hydrophobic layer of synthetic non-woven
material such as polypropylene, or a cotton layer, which
may enhance filtration or retain droplets.
It is preferable not to select elastic material for making
masks; during wear, the mask material may be stretched
over the face, resulting in increased pore size and lower
filtration efficiency throughout use. Elastic materials may
also degrade over time and are sensitive to washing at high
temperatures. (WHO)
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Importance of Fit
Optimally constructed cloth/ home-made masks can offer
protection in reducing dispersion of droplets. However,
droplet leakage through gaps can significantly reduce mask
effectiveness. Gaps (as caused by an improper fit of the
mask) can result in over a 60% decrease in the filtration
efficiency. (Konda et al.) Cloth masks could be made more
effective by ensuring proper sealing against the face
contour. For example, a recent study reported that adding a
layer of nylon stocking over the masks minimized the airflow
around the edges of the masks and improved particle
filtration efficiency for both home-made and commercial
masks. (Mueller et al.)
To be effective, masks have to be worn and maintained
properly. Please check these resources for advice.







World Health Organization
Health Canada
Public Health Agency of Canada
Alberta Health Services
National Collaborating Centre for Environmental
Health (Canada)
Centres for Disease Control and Prevention (USA)
(CDC)

Potential harm
This evidence review stresses that mask wearing can reduce
potential exposure risk from infected persons before they
develop symptoms and protect healthy individuals. The
likely disadvantages of the use of non-medical masks by
healthy people in public include theoretical risks of selfcontamination, increased risky behaviour, and negative
personal impacts.
Self-Contamination





Evidence is not conclusive about potential increased
risk of self-contamination due to the manipulation of a
face mask and subsequent eye/nose/mouth touching
with contaminated hands. Some non-COVID 19
research suggests this as an issue (Zamora, et al),
while more recent work found a decrease in facetouching behaviour while masking. (Chen, et al.)
Potential self-contamination that can occur if
nonmedical masks are not changed when wet or soiled.
Poor compliance with proper mask wearing, in particular
by young children.
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Increased Risky Behaviour




A theoretical risk of a false sense of security, leading to
potentially lower adherence to other critical preventive
measures such as physical distancing and hand
hygiene.
Increased mobility and time spent away from home.
(Kovacs et al)

Negative Personal Impacts





Potential headache and/or breathing difficulties,
depending on type of mask used.
Potential development of facial skin lesions, irritant
dermatitis or worsening acne, when masked frequently
for long hours.
Difficulty with communicating clearly; particularly,
difficulty communicating for deaf or hearing impaired
persons who rely on lip reading.
Disadvantages or difficulty wearing masks, especially
for children, developmentally challenged persons, those
with mental illness, elderly persons with cognitive
impairment, those with asthma or chronic respiratory or
breathing problems, those who have had facial trauma
or recent oral maxillofacial surgery, and those living in
hot and humid environments.

Adaptations and alternatives should be considered
whenever possible to increase the feasibility of wearing a
mask or to reduce the risk of COVID-19 spreading, if it is not
possible to wear one. CDC maintains a list of useful
adaptations.
At this time, there is insufficient evidence to recommend
mask exemptions for specific populations based on their
medical conditions. However, individuals that are unable to
wear a mask should avoid all circumstances where they are
unable to appropriately physical distance from others.
(Alberta Scientific Advisory Group Rapid Response Review)
Go to alberta.ca/covid19 for the most up-to-date information
on restrictions to contain COVID-19.
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