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Can we reduce the spread of influenza
in schools with face masks?
Sara Y. Del Valle, PhD,a Raymond Tellier, MD, MSc, FRCPC,b Gary S. Settles, PhD,c
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There is sufficient evidence indicating that masks, if worn properly and consistently, are an effective nonpharmaceutical
intervention in the control of disease spread. The use of masks during a pandemic can minimize the spread of influenza and
its economic impact, yet mask-wearing compliance in adults is often poor. Educating the public on the effectiveness of masks
can increase compliance whilst reducing morbidity and mortality. With targeted campaigns and the help of the fashion industry,
masks may become a popular accessory amongst school children. As children are effective source-transmitters of infection,
encouraging a trend toward such increased mask-wearing could result in a significant, self-perpetuating reduction mechanism
for limiting influenza transmission in schools during a pandemic.
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Despite the current availability of strain-specific
vaccines and anti-influenza drugs, nonpharmaceutical
interventions can still be used to reduce the spread of
infectious diseases, such as influenza. The most common nonpharmaceutical interventions include school
closures, travel restrictions, social distancing, enforced
or volunteer home isolation and quarantine, improved
hand hygiene, and the appropriate use of face masks.
However, some of these interventions entail unavoidable economic costs to both employees and employers,
as well as possible additional detriments to society as a
whole. The recent H1N1 2009 pandemic has already
demonstrated the massive financial losses that can
result from the implementation of drastic social
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distancing measures, such as the early widespread
closures of public amenities in Mexico City.
For example, it has been shown that school-age children are most likely to be infected and act as sources of
infection for others due to their greater societal interaction and increased susceptibility.1 Therefore, preventing or at least reducing infections in children is a
logical first line of defense. For this reason, school closures have been widely investigated and recommended
as part of pandemic influenza preparedness, and some
studies support this conclusion.2 Yet school closures
would result in lost work days if at least one parent
must be absent from work to care for children who
would otherwise be at school. In addition, the delay
in academic progress might be detrimental due to
mass school absenteeism. In particular, the pandemic
influenza guidance by the US Department of Health
and Human Services recommends school closures for
less than 4 weeks for Category 2 and 3 pandemics (ie,
similar to the milder 1957 and 1968 pandemics) and
1-3 months for Category 4 and 5 pandemics (ie, similar
to the more severe 1918 pandemic). Given the foregoing, it is clear that closing schools for up to 3 months
is unlikely to be a practical mitigation strategy for
many families and society. Thus, modelers and policy
makers need to weigh all factors before recommending
such drastic measures, particularly if the agent under
consideration typically has low mortality and causes
only mild disease.
Face masks are an effective, practical, nonpharmaceutical intervention that would reduce the spread of
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Fig 1. School children wearing masks during the
2009 H1N1 influenza pandemic in Mexico City,
Mexico. Children wearing masks in classrooms when
they are infectious may limit transmission to their
classmates. If wearing such masks becomes
fashionable, this may become a very effective
intervention in schools (Photo credit: Henry
Romero, Reuters, with permission).

influenza among school children, while keeping
schools open (Figure 1). Influenza spreads through
person-to-person contact, via transmission by large
droplets or aerosols (droplet nuclei) produced by
breathing, talking, coughing, or sneezing, as well as by
direct or indirect (ie, via fomites) contact. Generally,
most people touch very few others in their daily lives, although there are some cultural differences regarding
this, and children are usually more tactile than adults.
Face masks act as a physical barrier to reduce the
amount of potentially infectious inhaled and exhaled
particles, although they do not reliably protect the wearer
against aerosols. A recent study also demonstrated that
face masks can redirect and decelerate exhaled airflows
(when worn by an infected individual) to prevent them
from entering the breathing zones of others,3 thereby
protecting others from the wearer. Therefore, if a whole
classroom (or at least the symptomatic children to start
with) were to don face masks, influenza transmission is
expected to be greatly diminished.
Another recent study on face masks and hand
hygiene showed a 10%-50% reduction in transmission
for influenza-like illnesses.4 Furthermore, face masks
can act as an effective physical reminder and barrier
to transmission by preventing the wearer from touching any potentially infectious secretions from their mu-
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cous membranes (ie, from the nose and mouth), which
is another mechanism for direct and indirect contact
transmission for influenza.
A recent systematic review has suggested that wearing masks can be highly effective in limiting the transmission of respiratory infections, such as influenza.5
Admittedly, the effectiveness of this intervention strategy is highly dependent on compliance (ie, the proper
wearing of masks in appropriate situations), but this
also applies to the taking of postexposure prophylaxis
medication, as well as vaccine uptake. Compliance
depends on comfort, convenience, mask-fit, and hygiene. Importantly, masks themselves must not become a source of infection (or reinfection), and so
should be replaced or sanitized daily when possible
to maximize their effectiveness.
One possible solution could be for masks to be
touted as fashion accessories. This might be particularly effective in influencing trend-conscious children.
With support from the fashion industry and childtargeted public health campaigns, it might be possible
to encourage such a trend and make the mask an acceptable fashion item, as well as an important means
of infectious disease control.
In summary, poor understanding of influenza transmission risks and a lack of good public health education can lead to the ‘‘worried well syndrome,’’ but an
effective, well-publicized science-based policy can
minimize the probability of this reaction. Educating
the public on the severity of influenza and the effectiveness of masks can reduce its economic impact
and spread.
This article arose from discussions that took place at the ‘‘Mitigating the spread of
influenza (H1N1), Part II’’ mathematical modelling workshop that took place at the
British Columbia, Centre for Disease Control, Vancouver, September 14-16, 2009.
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