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Airborne transmission of covid-19
Guidelines and governments must acknowledge the evidence and take steps to protect the public
Nick Wilson, Stephen Corbett, 2 Euan Tovey3
In July, 239 scientists signed an open letter “appealing
to the medical community and relevant national and
international bodies to recognise the potential for
airborne spread of covid-19.”1 Although the World
Health Organization conceded that “airborne
transmission cannot be ruled out,” the response was
reserved and arguably mistaken in continuing to
suggest that airborne and droplet transmission are
discrete categories and that airborne transmission
occurs only during medical “aerosol generating
procedures.”2
WHO defines droplets as ≥5-10 μm diameter and
aerosols as <5 μm. However, both can be generated
as a continuum of particle sizes during numerous
respiratory activities and their behaviours are not
distinct. This has important practical implications
for infection control, the prevention of outbreaks and
superspreading events, and for the new social
behaviours that are being implemented in an effort
to control the pandemic.
Aerosols are generated when the surface tension of
fluid lining the respiratory tract is overcome by force.3
The required forces can be created by rapid shearing
air flows, vocal cord movement, and the open and
closing of terminal airways—all of which are
influenced by the type and force of respiratory
activity.3 Heavy breathing, coughing, talking, and
singing all generate aerosols, causing an exhalation
plume of respiratory particles of varying sizes,
containing potentially infective viral material.4 -8 The
high viral loads present in the pharynx early in the
course of covid-19 make these aerosols a plausible
cause of both pre-symptomatic and asymptomatic
transmission, which is so effective in fuelling
outbreaks and yet difficult to control.
The arbitrary 5-10 µm threshold commonly used to
dichotomise airborne and droplet transmission has
never been supported theoretically or
experimentally.4 Studies in both humans and airflow
models show that particles as large as 50 µm can
remain suspended and travel considerable
distances.4 8 Furthermore, airborne range is
influenced by the force and volume of exhalation as
well as the local humidity, temperature, and airflow.4
It is wrong to assume that droplets land only on
exposed mucosal surfaces such as the eyes and
mouth.4 Particles up to 50 µm can be captured by
inspiratory airflows and are deposited along the much
more extensive surface area of the respiratory tract;
particles below 10 µm can penetrate as far as alveoli.
The site of deposition may determine the viral dose
required and severity of respiratory infection, as
observed in influenza.8
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The term “aerosol generating procedures” became
popular after the 2003 SARS epidemic, when small
retrospective studies found an association between
transmission to healthcare workers and use of
procedures such as endotracheal intubation and
non-invasive ventilation.9 This weak (grade D)
evidence has been misused to infer a causal link
between procedural aerosols and infection despite
the fact that aerosols were not measured during these
studies.9 Furthermore, nurses were more commonly
infected than doctors performing procedures,
suggesting that proximity and time exposed to
patients with respiratory distress are stronger
determinants of risk than the procedures themselves.3
Acutely ill patients do present additional risk to
health workers from coughing, laboured breathing,
airway collapse, sputum production, and high viral
load.3
Some supposedly risky procedures may even reduce
infective emissions by reducing the physiological
mechanisms that produce aerosols and by limiting
the exhaled jet plume and directing expired gases
through antiviral filters.3 A prospective study
sampling aerosols during WHO defined aerosol
generating procedures in patients with influenza
H1N1 found no significant increase in airborne viral
RNA.10
Currently, aerosol generating procedures for low risk
patients are often delayed or denied, and when they
do go ahead are conducted with meticulous and
expensive airborne precautions, while higher risk
patients who are coughing, talking, and breathless
are cared for by staff wearing just a surgical mask.
Retrospective studies from China have observed
higher rates of SARS-CoV-2 infection among staff
treating low risk patients and using droplet
precautions than among those wearing respirators
to treat higher risk patients.11 12

Strong signals
Since the 2003 SARS outbreak, research in
aerobiology, physics, and computational fluid
dynamics has advanced our understanding of aerosol
generation and the carriage and fate of respiratory
particles.1 4 6 -8 13 14 Airborne transmission of covid-19
is now the plausible cause of superspreading events
in a call centre in Korea, a choir practice in Skagit
County, US, and a restaurant in Guangzhou,
China.1 2 14 The pandemic is at a critical juncture, and
these strong signals should not be ignored by
politicians and public health leaders.
Urgent research is needed to better understand
airborne transmission and measure viral aerosol
outputs during respiratory activity and medical
procedures. In the meantime, international guidance
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Inhalational risk may be reduced by social distancing, limiting
interaction indoors, avoiding air recirculation, improved natural
and artificial ventilation, and innovative engineering solutions
which collect and neutralise aerosols to provide clean air in personal
and community spaces.14 The infection risk associated with deep
breathing, talking, and singing indoors is underappreciated and
urgently needs attention.
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Aerosol generating procedure is a misleading term, and its use
probably leads to overestimation of risk in stable patients while
proved aerosol generating activities such as coughing and talking
are neglected.1 4 8 The risk associated with individual procedures
should instead be classified by measuring aerosol emissions,
comparing them with those from other respiratory activities, and
placing them in clinical context. In the interim, healthcare workers
require access to respirator masks for all high risk encounters, not
just during selected clinical procedures.
Controlling this pandemic is difficult when the fundamental science
determining the response is misunderstood. Accepting the
importance of airborne transmission may prove a crucial
breakthrough and should not be delayed further.
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must acknowledge the weight of evidence supporting airborne
transmission of covid-19 and include recommendations to promote
effective preventive measures. How should infection control practice
be changed if we provisionally accept that aerosols have an
important role in viral transmission?

