
 
 

Transmission of SARS-COV-2 
 

Background 
The COVID-19 pandemic has highlighted several limitations in the understanding of transmission of 

the SARS-COV-2 virus in health care settings and within the community.  Protecting frontline and other 

healthcare workers (HCW) is a critical component of the response. Reduction of transmission within 

the community is a key public health intervention. Providing evidence - based recommendations to 

reduce transmission for a newly identified virus has been challenging. To date this has been based on 

evidence from previous emerging coronaviruses namely SARS-COV-1 and the MERS-COV, the 

extrapolation of transmission dynamics from other respiratory viral infections and the epidemiological 

features of the SARS-COV 2 pandemic to date. The dominant view has been that SARS-CoV-2 is 

primarily transmitted between people via respiratory droplets and through contact with surfaces 

(fomites). This has informed the use of personal protective equipment (PPE) for health care workers 

(HCW), social distancing (> 1 metre), universal masking using cloth masks in communities, frequent 

hand washing and the use of sanitizers and cleaning of surfaces as the key interventions. Airborne 

transmission of the virus can occur in health care settings when aerosol-generating procedures are 

performed on COVID-19 patients. This has informed the policy for the wearing of surgical masks and 

eye protection for health care workers working in health settings with potentially infected persons 

and high particulate efficiency masks (respirators) while performing certain aerosol -producing 

procedures e.g. suctioning, intubation etc. Health worker infections despite the apparent correct use 

of personal prevention equipment (PPE), health institution outbreaks and super-spreading events in 

community settings have raised questions about the role of air-borne transmission There is an ongoing 

controversy regarding this and its implications for IPC.  

 

Process  
This Technical Working Group (TWG) was established by the Ministerial Advisory Committee (MAC) to 

consider the evidence for airborne transmission of SARS-COV-2 and to provide guidance with regard 

to risk reduction.  The group includes a wide range of specialists from a number of institutions:  a 

virologist, an epidemiologist, a biocontainment engineer, a family physician, infectious diseases 

specialists, a specialist physician, and an infection, prevention and control (IPC) specialist. Two 

members of the group have extensive experience in airborne transmission relating to tuberculosis.  

 

This advisory is provided using the best currently available scientific information and should be 

considered in the light of SARS-COV-2 being a newly emerging virus and limitations in resources for 

Infection, prevention and control (IPC). The review included international guidelines from public 

health bodies (WHO, CDC, ECDC, PHE), scientific publications and expert opinion.  

 

Terms of reference 
To provide recommendations to the Minster of Health and other relevant authorities for reduction of 

transmission in specific settings and protection of health care workers and the community. 

 



 
 

Objectives 
 To review the evidence for airborne spread of the SARS-COV-2.  

 Within health care settings, the workplace, community and selected transport settings. 

 To advise on appropriate measures to reduce transmission taking into account implications for 

IPC in these settings.   

 

Problem statement  

What is the importance of airborne spread as a transmission route for the SARS-COV-2 virus?  

 

Current definitions:  

 Droplet spread: transfer of large particles droplets (> 5-10 µm) from an infected respiratory tract over 

a short distance (<1m) the large particles drop to the ground quite quickly.  

Examples: SARS-COV-1, MERS-COV, SARS-COV-2, influenza.  

 

Airborne transmission: spread of an infectious agent caused by the dissemination of droplet nuclei 

(aerosols) that remain infectious when suspended in air over a long distances and time.  Or  

Transfer of small particles (≤ 5µm) which can spread over greater distances and result in infection 

without close contact with the source. Examples measles, varicella, TB. 

 

Key points  

 No absolutes in science of biology of transmission of SARS-COV-2, likely a spectrum of 

transmission modes and continuum of droplet sizes, not simply large and small droplets.  

 The number of particles ‘released ‘ may depend on the explosive nature of an event 

 The distance spread will likely depend on the expiratory event, temperature and humidity.  

 SARS-COV-2 is stable for prolonged periods in droplets, aerosols and on surfaces.  

 Short-range aerosol transmission is likely an important mode of transmission and that the 

epidemiological  data would support this  

 R0, and household transmission studies would support that small droplet spread is the primary 

mode of transmission 

 Opportunistic airborne pathogen- normally non-airborne infection turns to long-range airborne 

in poorly ventilated spaces. 

 There are a number of laboratory studies to support viable virus in aerosols distant from the 

source and therefore the plausibility of ‘airborne transmission‘. However, these are experimental 

settings and may not represent ‘real life’ settings. Demonstrating SARS-COV-2 by PCR in air 

samples in clinical and community settings does not equate with viable virus.   

 Closed spaces, close contact, crowded places may predispose to greater transmission and possibly 

super-spreading events.  

 Host characteristics, disease stage and activity (e.g. breathing vs singing) may explain spectrum of 

transmission of aerosolized virus in certain settings. Crowding, duration of exposure, ventilation, 

and airflow are important variables in the probability of effective exposure. Distance and duration 

of exposure are important considerations - time matters.  

 Infections in health workers and outbreaks in institutions may be multifactorial in terms of 

transmission routes. In many instances, community transmission or transmission in crowded 



 
 

transport or tearooms and noncompliance with the proper wearing of surgical masks is a possible 

explanation for these infections rather than airborne routes.  

 

Epidemiological features of COVID-19 and modes of transmission  

The available epidemiological data suggest that transmission of SARS-CoV-2 occurs most commonly 

during close contact between an infectious and a susceptible individual. There is considerable 

transmission heterogeneity, and characterisation of super-spreading events suggests that SARS-CoV-

2 transmission is particularly effective where people are in prolonged close contact in crowded, 

confined indoor spaces. Whilst the relative role of different modes of transmission is difficult to 

establish from epidemiological data, the currently available data is consistent with short-range 

airborne transmission being an important mode of transmission. The basic reproduction number (R0) 

of SARS-CoV-2 is estimated to be around 2-4. This is lower than the R0 for viruses such as measles and 

varicella where airborne transmission is the dominant mode of spread, although estimates of R0 for 

these viruses vary quite widely. Whilst this has been used to support arguments against airborne 

transmission for SARS-CoV-2, it is also possible that SARS-CoV-2 is just less contagious than other 

viruses in most conditions. Estimates of the secondary attack rate of SARS-CoV-2 are also lower than 

those for other infectious diseases spread by airborne particles. Detailed studies in China generated 

estimates of household secondary attack rates around 10-20%. However, making any inference from 

these data about the relative importance of different modes of transmission (particularly droplet vs. 

airborne) is difficult. Again, it is possible that the relatively low secondary attack rate reflects the fact 

that SARS-CoV-2 is, under normal conditions, less contagious than other viruses that spread 

predominantly via airborne particles. 

 

Evidence for airborne transmission  

Episodes proving airborne transmission will of necessity be relatively rare; as the proof of airborne 

transmission requires an event in which all other, possible forms of transmission such as shared fomite 

or proximity are excluded. However, despite these constraints, multiple episodes of distant airborne 

transmission have been reported including; a Mongolian acquired Covid-19 passing the open door of 

room housing patient, Transmission to families dining in Guangzhou in downstream of table with index 

case, and remote super-spreading events in South Korean churches, gym aerobics, and hospitals, 

transmission in a Wuhan shopping mall .  

 

Biological plausibility 
Speech and normal respiratory activities produce an exhaled plume of warm moist air containing 

particles derived from the respiratory tract, predominantly in the diameter range 0.5-5.0 micrometers. 

The particles dissipate into the immediate environment as the plume evaporates. Vigorous respiratory 

activities such as coughing and singing are able to project the plume greater distances when compared 

to tidal breathing. Particles in the 1-2 micrometer range remain airborne and can penetrate to the 

peripheral lung spaces while larger particles in the range 2-5 micrometers may become trapped in the 

upper airways.  

Air sampling has demonstrated SARS-CoV-2 RNA in multiple hospital environments. SARS-CoV-2 has 

been shown to be able to survive in 0.5-5.0 micrometer aerosols for several hours. SARS-CoV-2 has 



 
 

been isolated in hospital air and shown to be viable in cell culture. Peripheral lung is a site of Covid-19 

viral replication and rich in ACE-2 receptors. 

Explosive air flow in the upper airways such as sneezing can produce airborne particles in the 50-100 

micrometer range which have ballistic characteristics. However, sneezing into another’s face is 

antisocial and probably a rare event. Some medical procedures such as intubation and manual 

ventilation put the operator at high transmission as they are in close proximity to the exhaled plume. 

Consequences 
SARS-CoV-2 transmission appears to be transmitted more frequently in close proximity especially 

when directly exposed to the exhaled plume. Distant transmission may less commonly occur due to 

air currents and indoor space contamination especially where small particles may remain airborne in 

poorly ventilated indoor space. Control measure should include distancing from the exhaled plume 

and dilution in indoor setting by ventilation, viricidal modalities such as UV light, or air filtration. 

Propagation of exhaled air plumes is lessened by face covering. Distance rapidly increases particle 

dilution as the third power of the distance from source. Medical personnel conducting aerosol-

generating procedures exposing them directly to an exhaled plume from patients must use N95 

respirator protection. Dilution of contaminated air spaces can be achieved by maintaining per person 

ventilation rates and monitored by carbon dioxide which should be maintained at levels less than 1500 

ppm. In poorly ventilated treatment areas N95 respirators should be used. 

 

Recommendations  
Surgical masks, eye protection, distancing where possible, and infection prevention and control (IPC) 

practices continue as per the current recommendations. Compliance with correct wearing (donning 

and doffing) of PPE must be enforced and coupled with ongoing training. Tearooms and places where 

staff congregate ‘socially ‘should be closed. Ongoing training is use of PPE and IPC practices is essential  

A number of aerosol -generating procedures have been proposed in both medical and dental settings 

and the proper use of quality high particulate respirators (N95) and eye protection is essential for 

these. Fit tests are essential when using these respirators.   

The proper use of cloth masks by the community needs to be emphasized together with social 

distancing where possible.  Adequate ventilation is key to reducing transmission including by aerosols. 

This is especially important in spaces where social distancing is not possible e.g. taxis. Overcrowding 

in confined spaces remains of concern.  Fit testing of the respirators must be instituted.  

 

Community risks of airborne –transmission 
Commuter transport  

The risk of airborne transmission of SARS-COV-2 in taxis is directly proportional to the ventilation and 

number of persons travelling in this confined space and to the duration of travel. Given that a number 

of infected persons may be asymptomatic simply excluding ill persons/ those with fever would not 

exclude all risks. Capacity loads of 100 percent with windows closed is clearly a problem. Ensuring all 

passengers and the driver wear cloth masks to reduce the transmission of large droplet originating 

from infected persons, and ensuring windows are open is a minimum intervention.  

Other settings that pose a risk for amplifying SARS-COV-2 transmission include prisons, places of 

worship and social settings such as bars, gyms, poorly ventilated toilets, some places of work and 

education  and similar.   



 
 

 

Ventilation  

  Adequate ventilation is critical  

 For smaller particles, increasing the supply air changes and implementing different types of 

filtration methods can be considered. Most new hospitals would most likely have been built 

to the gazetted Infrastructure Unit Support Systems (IUSS) Health Infrastructure Norms, 

Standards and Guidelines related to ventilation. The Council for Scientific and Industrial 

Research (CSIR) is developing a Wiki (The Hillside) and addresses matters related to ventilation 

as a mitigation strategy to prevent the spread of COVID-19 based on risk characterisation for 

engineering response.  

 Communal spaces should not have more than 1000 parts per million CO2C02. 

 Practically: need 6-12 air changes/hour, open windows or other systems to improve 

ventilation   

 

Conclusions  
Covid-19 airborne spread is plausible due to production of a continuum of viral containing droplet 

sizes that survive in different environments to deposit in the respiratory tract of a susceptible 

individual. While close proximity is associated with most transmission events, SARS-COV-2 should also 

be considered an opportunistic airborne pathogen in settings of poor ventilation and overcrowding. 

While compliance with and training in the use of appropriate PPE is essential in health care settings, 

more attention needs to be focused on adequate ventilation in both the health and in community 

settings.  

There are a number of gaps in the understanding of the transmission of SARS-COV-2 and further 

research is required.   
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