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A KEY POINTS 
•  Short- and long-range aerosol inhalation, or airborne  

transmission, of SARS-CoV-2 has been recognized by  
international public health agencies. 

•  Canadian public health guidance and policies should be  
updated to address this mode of transmission. 

•  Ventilation is a key mitigation measure against airborne  
transmission, and recommendations and funding should be  
provided to business and schools for assessments and upgrades. 

•  Guidelines for personal protective equipment in health care  
settings and essential workplaces should be revisited, with the  
goal of implementing more widespread use of N95 respirators. 

•  Addressing airborne transmission requires the expertise of  
interdisciplinary teams to inform solutions that can end this  
pandemic faster. 

t the outset of the COVID-19 pandemic, understanding of  
respiratory virus transmission was founded on a concep-
tual framework that dichotomized infectious particles into  

droplets that are > 5 µm  and “drop” close to the source,  versus aero-
sols that are < 5 µm and remain suspended in air. However, aerosol  
scientists challenged this traditional categorization: particles as  
large as 100 µm can remain suspended in air and be inhaled.1  In  
November 2020, the Public Health Agency of Canada (PHAC) recog-
nized that SARS-CoV-2 can be transmitted by aerosol, and more  
recent updates from the World Health Organization (WHO)2 and 
Centers for Disease Control and Prevention (CDC)3 highlight both  
short- and long-range aerosol transmission. Despite this, public  
health guidance in Canada has not been adequately updated to  
address airborne transmission, possibly because of ongoing debate  
over its relative importance compared with other modes of trans-
mission. We argue that it is not necessary to reach consensus on the  
predominance  of airborne transmission before  making meaningful  
changes to Canada’s public health guidance. We call for updated  
messaging and policies  on ventilation and masks — informed by  
multidisciplinary collaboration — to ensure the highest standards of  
safety for Canada’s communities. 

The CDC states that SARS-CoV-2 spreads by exposure to infec-
tious respiratory fluids through aerosol inhalation, deposition of  
droplets (splashes and sprays), and touch, and that aerosol inhala-
tion, although more likely at close range because aerosols are  
more concentrated at their source, also occurs at longer distances,  
depending on environmental conditions.3 Airborne transmission  
of SARS-CoV-2 is supported by its asymptomatic transmission,  
superspreading events, long-range transmission confirmed by  
contact tracing and genomic sequencing, nosocomial infections  
despite strict adherence to contact  and  droplet personal protec-
tive  equipment  (PPE),  and  animal  studies  showing  transmission 
via an air duct.4 Although air sampling of live pathogens in non-
laboratory settings is challenging — researchers have been unsuc-
cessful with measles and tuberculosis, both diseases with airborne  
transmission — viable SARS-CoV-2 has been sampled from the air  
in a hospital room and a car driven for 15 minutes by a mildly  
symptomatic patient.4 Tuberculosis also infects primarily those in  
close proximity despite having long-range transmission potential. 

Having  established  that  SARS-CoV-2  can  infect  at  both  short   
and long range by aerosol inhalation, use of the term “airborne” 
accurately reflects transmission through the air and permits clear 
communication with the public. The importance of ventilation  

and  filtration, wearing masks indoors even when distanced, and 
choosing  outdoor  spaces  for  gathering  becomes  more  intuitive  
when airborne transmission is explicitly acknowledged. 

Ventilation is a key element in the mitigation against long-
range aerosol transmission, and actionable advice and funding to  
prioritize ventilation assessments and upgrades should be widely  
disseminated to businesses and schools. Unproven mitigation  
measures like “deep cleaning” and plexiglass installations as bar-
riers to droplet spread persist as misplaced investments that can  
provide a false sense of security. The risk of fomite transmission is  
estimated to be low and plexiglass can actually impede air flow,  
potentially leading to increased aerosol transmission.5 The CDC  
has published a toolkit of interventions to improve ventilation in  
buildings, many of which are easily achievable at relatively low  
cost.6 Health Canada recently updated its guidelines for assessing  
and improving residential indoor air quality using carbon dioxide  
levels7 — an easily measured proxy for ventilation. Similar guide-
lines are urgently needed for other indoor spaces, in particular  
our schools;8 in addition to protecting against airborne transmis-
sion, there is a growing body of literature on  the general health  
and cognitive benefits of improved ventilation. 

Health care staf involved in prolonged, close-proximity patient  
care have been shown to be at particularly high risk of acquiring  
SARS-CoV-2 infection, despite contact and droplet PPE.9 Large out-
breaks in long-term care homes have been a perfect storm: multiple  
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residents in the highly contagious presymptomatic and early symp-
tomatic  phases  of  illness, living in settings  with ventilation  stan-
dards below those of modern hospitals. These outbreaks show that  
applying only droplet- and contact-control models to older health  
care institutions can have devastating results. High attack rates in  
long-term care facilities are unlikely to be adequately explained by  
PPE dofing breaches, and more focus on mask quality and ventila-
tion (including in break rooms) would be prudent. 

Although good ventilation can mitigate long-range aerosol  
transmission of SARS-CoV-2, the WHO and CDC’s acknowledge-
ment of airborne spread at close range highlights an urgent need to  
revisit PPE guidelines in all Canadian health care settings. High-
quality  masks  such as  N95  respirators  are  currently  required  only  
for “aerosol-generating medical procedures.” This guidance recog-
nizes that N95 respirators are the gold standard for protection  
against short-range aerosol inhalation. Although surgical masks do  
ofer source control and some aerosol protection,10 their eficacy  
against inhaled aerosols is highly variable. Observational studies  
have found higher rates of SARS-CoV-2 infection among health care  
workers using surgical masks than among those using N95 respira-
tors,9  and the CDC recommends N95s, along with gown, gloves and  
eye protection, when caring for patients with suspected or con-
firmed SARS-CoV-2 infection.11 Recent studies have shown that  
exertional activities and coughing produce more aerosols than  
some aerosol-generating medical procedures.12 Canadian health  
care workers in all settings should have consistent and reliable  
access to N95 respirators, and be informed that these are not  
reserved only for aerosol-generating procedures; this suggestion  
aligns with a recent PHAC communication.13 

Outside of the health care setting, essential workers in close-
proximity settings such as meat-processing plants, manufacturing  
and distribution centres have been disproportionately afected by  
COVID-19. Although social measures such as paid sick leave are vital,  
standardized masks (ideally, fit-tested respirators) are still a critically  
important protective measure. Concerns about N95 shortages have  
diminished and there is increased local production, including of com-
fortable models with a more universal fit. Furthermore, ill-conceived  
regulations that permit removal of masks indoors if able to maintain  
a 2 m distance do not account for transmission in shared room air,  
and continue to put essential workers and the public at risk. 

We have Canadian expertise in engineering and occupational  
hygiene that can help inform policies regarding ventilation and  
masks. Although highly eficacious vaccines are heralding an end to  
the COVID-19 pandemic in Canada, multidisciplinary collaboration  
can help end it faster.  It took decades for the medical community to  
accept that tuberculosis and measles were airborne diseases. The sci-
ence on airborne transmission of SARS-CoV-2 has, in contrast, moved  
fast. It is time for Canadian guidance and policies to follow swifly too. 
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