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This guidance was developed by the Infection Control Expert Group (ICEG). It provides a
summary of recent evidence around the use of face masks and respirators in the context of
COVID-19. This guidance has general advice on the minimum requirements for the use of face
masks and respirators. This advice is for for health and residential care workers and other
occupational groups who may have contact with suspected or confirmed cases of COVID-19, or
people in quarantine. Follow the jurisdictional guidance for your relevant state or territory.
Consider this advice alongside other advice from ICEG, including Minimising the risk of
infectious respiratory disease transmission in the context of COVID-10: The hierarchy of
controls.
There have been recent reports 1 of the emergence of more transmissible variants of SARSCoV-2. This increase in transmissibility may relate to:
•
•
•

higher viral load in people infected with one of these variants,
increased duration of infectiousness, or
increased propensity to bind to the ACE2 receptors on the cells of their susceptible
contacts.

ICEG have reviewed and updated this advice on the use of masks and respirators in the care of
COVID-19 patients. The updated advice reflects the increased level of uncertainty associated
with emerging variants of concern (VOC) and ensures those at risk of infection are properly
protected.

1. General considerations on the use of masks and respirators
Like most respiratory viruses, SARS-CoV-2 (the virus that causes COVID-19) is mainly spread
by exposure of respiratory mucosae to virus-containing droplets. An infected person produces
these when they speak, cough or sneeze.
SARS-CoV-2 is mainly transmitted by close personal contact (via respiratory droplets) or via
contaminated fomites. It is less likely that transmission occurs via small respiratory particles
(aerosols) that remain suspended in the air for prolonged periods. Airborne transmission is
believed to mainly occur because of specific procedures or behaviours, in particular in
poorly ventilated, crowded indoor settings. The procedures or behaviours include:
• aerosol-generating procedures (usually in healthcare settings);
• certain (‘aerosol-generating’) behaviours, such as singing, shouting and heavy
breathing during strenuous exercise. This can produce increased amounts and forced
expulsion of respiratory particles, including aerosols. These can travel and contaminate
the environment, further than 1.5–2 m from the infected person.
Poor ventilation can increase the risk of airborne spread due to a low number of fresh air
exchanges per hour. It can also direct air flow from an infection source towards, rather than
away from, other people. Crowding exacerbates the risk.
The importance of different modes of transmission is still unknown. However, it is clear being
close to an infected person carries the highest risk of infection. A mask (surgical or cloth) can
be used by a person with a respiratory viral infection, including COVID-19, with or without
1
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symptoms. A mask can protect others by decreasing the spread of infected respiratory
secretions. This is called source control. Please note, cloth masks are not suitable for use by
health and residential care workers or quarantine workers.
Health and care workers (and some other occupational groups) use masks and particulate filter
respirators (PFR) with eye protection 2 to provide respiratory protection. They use these when it
is impractical or inappropriate to maintain physical distancing from a person with a respiratory
infection, including COVID-19.
Masks and respirators are easily contaminated during use when adjusted by hands or during
doffing. This creates an infection risk and underpins the importance of education in their proper
use. Masks and respirators must have a good comfortable fit. Always perform effective hand
hygiene before applying a mask or respirator and after doffing.
Some Australian states and territories also recommend or require the use of masks in indoor
public places, in geographic areas with community transmission. This may include on public
transport or at the shops.
In occupational settings, controls higher in the hierarchy of controls than personal protective
equipment (PPE) such as masks and respirators, are more effective in managing risk. Always
use more effective control measures in conjunction, rather than sole reliance on PPE. 3
Employers or persons in control of workplaces have a responsibility to manage risks in the
workplace. Risk management should be in accordance with work health and safety regulations, 4
and jurisdictional occupational health and safety legislation. Staff should be:
a) trained in infection prevention and control (IPC) practices relevant to infection risks and their
individual roles, including use of PPE if appropriate, and
b) provided with working conditions and an environment that minimise risk and are conducive
to compliance with appropriate IPC practices.
A mask or respirator is not a substitute for other precautions which must be used to prevent
spread of COVID-19:
• seeking testing for COVID-19 if even mild respiratory symptoms develop or following
close contact with someone with confirmed COVID-19,
• staying at home when unwell, with even mild respiratory symptoms or while awaiting
the result of a test for COVID-19. Especially if employed in a high-risk occupation
such as health or aged care. This is to protect others who are at increased risk of
serious illness from COVID-19,
• physical distancing (staying >1.5 m away from others),
• good internal ventilation (including sufficient air exchanges and safe direction of flow),
• hand hygiene (avoid touching possibly contaminated surfaces), and
• cough etiquette/respiratory hygiene.

Eye protection includes face shields, visors, wrap-around safety glasses and goggles. Prescription glasses are not
adequate to protect the wearer from exposure to respiratory droplets.
3 https://www.worksafe.vic.gov.au/hierarchy-control
4 Safe Work Australia Model Work Health and Safety Regulations. December 2019.
2
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Inappropriate use of masks and respirators can be associated with risk 5:

•

•
•

•

It is plausible, but unproven, that their use may give a false sense of security and lead
to neglect of more important measures. These include, physical distancing, hand and
respiratory hygiene.
Touching the mask during use or when removing it can contaminate
the hands or vice versa.
Reuse of masks or respirators compounds the risks – Discard masks after use unless
specified as reusable.; If reusable, masks and respirators should be reprocessed
according to manufacturer’s instructions.
Masks and respirators are less effective if they become damp or damaged. They should
be used in line with manufacturers’ guidance. This also applies in clinical environments,
where they should be used in accordance with established clinical protocols.

In places with little or no community transmission, wearing a mask is not essential and need not
be mandated. Some states and territories in Australia may recommend or require the use of
masks in public places or where physical distancing is not feasible, e.g. in public transport. This
will depend on local COVID-19 epidemiology and public health advice.
See ICEG-endorsed infection control guidance on the Department of Health website for
information on the use of PPE, including masks and respirators. This includes:
•

Recommended minimum requirements for the use of masks or respirators by health and
residential care workers in areas with significant community transmission

•

Guidance on the use of personal protective equipment (PPE) in hospitals during the
COVID-19 outbreak

•

Guidelines for infection prevention and control in residential care facilities

•

Guidance on use of personal protective equipment (PPE) in non-inpatient health care
settings, during the COVID-19 outbreak

For detailed general information about Infection Prevention and control see the
Australian Guidelines for the Prevention and Control of Infection in Healthcare.

1.1 Use of masks and respirators in health and residential care settings
In areas with no, or a low level of, COVID-19 community transmission use standard IPC
precautions. This includes individual risk assessment to determine what control measures,
including use of PPE such as a mask or respirator, are needed.
Risk assessment:
•

is based on the patient’s history and presentation, 6 the type of interaction, likelihood of
exposure to body fluids and whether a procedure is (or is likely to be) required.

RACP. COVID-19 Guidance on workplace risk management. https://www.racp.edu.au/docs/defaultsource/advocacy-library/covid-19-workplace-on-workplace-risk-management.pdf?sfvrsn=88f5f71a_4
5

6

See case definitions in the COVID-19 National Guidelines for Public Health Units
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•

includes consideration of the rate of local community transmission or occurrence of local
clusters of COVID-19.

•

includes the worker’s vulnerabilities (e.g. age and other risk factors).

To provide a higher level of protection for vulnerable patients or residents, some jurisdictions
have adopted routine use of masks by health or residential care staff and visitors. This is to
prevent introduction of viral infection by asymptomatic persons.
In areas with community transmission of COVID-19 7 and in specified clinical and other
settings, routine use of transmission based precautions may be required. This is in addition to
standard precautions, due to the high risk in these circumstances. In settings such as
international airports and quarantine facilities, staff who cannot avoid close contact with people
who may be infected with COVID-19, should use transmission-based precautions, in addition to
standard precautions. The need for additional precautions is based on risk assessment. 8
•

In these circumstances, health and residential care workers need to ensure physical
distancing from others when they remove their masks. This includes from other staff or
members of the public (e.g. in cafeterias, meeting rooms, shared workspaces).

Health and care workers caring for patients with COVID-19 (or any infectious disease) and other
workers needing respiratory protection should be trained in the correct use of relevant PPE. This
includes choice, fitting, donning, and doffing of PPE such as masks and respirators. IPC
professionals or other suitably trained educators should provide training, with safe working
conditions.

1.2 Use of masks in non-health care settings
It is appropriate for occupational groups such as police, border, quarantine or other security staff
or airport personnel to use masks and eye protection. These are needed when it is difficult to
avoid close contact with suspected or confirmed COVID-19 cases, or those in quarantine.
Observe physical distancing and hand hygiene at all other times.
Masks are also indicated for occupational groups in some high-risk non-health care workplaces.
This includes where there is community transmission of COVID-19, when close contact cannot
be avoided. Examples include corrective services or aircraft – where there is no known or
suspected COVID-19 case, but a risk of introduction by a staff member or, in the case of aircraft,
a passenger. The use of masks, by passengers and crew, is now strongly recommended on
domestic and international aircraft in Australia and mandated in airport terminals in some states
and territories.
Other occupational groups and service-providers who have face-to-face contact with the public
should:
•

practise physical distancing, and

•

practise hand hygiene, and/or

•

implement physical barriers, where possible.

As defined by jurisdictional public health units.
Recommended minimum requirements for the use of masks and respirators by health and residential care
workers in areas with significant community transmission.
7
8
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In geographical areas with COVID-19 community transmission, face masks may be
recommended or required. This includes for the general public and for workers in settings where
physical distancing is difficult to maintain, such as public transport or supermarkets.
There are ongoing risks of unexpected introduction of COVID-19 while the pandemic continues,
globally. Therefore, certain basic precautions (hand hygiene, cough etiquette, being tested and
staying home when unwell, physical distancing where feasible, and improving ventilation in
indoor settings) may need to be maintained indefinitely in the community.

Evidence guiding recommendations for the use of masks or
respirators in the context of COVID-19
2.1 Transmission of respiratory viruses
Bioaerosols contain suspended particles, produced from the respiratory tract during breathing,
talking, coughing and sneezing (1). People with respiratory viral infections produce respiratory
particles varying in size (from <0.1 to >100 microns in diameter). The amounts and proportions
of viral RNA and viable virus they contain depend on the particle size and type and stage of
infection (2-4). Particle sizes form a continuum, with no universally agreed cut-off between large
and small, but there are important differences based on size.
Larger, wet particles (droplets generally defined as >5-10 microns, but often larger than 50
microns) travel relatively short distances from the source person (usually ~1-2 metres) before
settling on surfaces, fomites or another person. Coughing, sneezing, shouting or singing and air
currents may propel or carry respiratory particles to greater distances, but there is marked
reduction in measured transmission potential at distances of >1 metre (5).
Large droplets can cause infection either:
•
•

directly, by contacting the mucosae of the upper respiratory tract, or
indirectly by settling on surfaces where they may be picked up by a person’s hands
before touching their eye, nose or mouth (6).

Respiratory droplet contamination of surfaces and fomites underlies the importance of hand and
environmental hygiene in prevention of infection (7, 8).
Smaller and medium sized (< 50 micron) particles can remain suspended in the air for longer
periods and be dispersed over long distances, depending on environmental conditions such as
temperature, humidity, air currents and ventilation (9). They are capable of short or long-range
transmission. Smaller particles can aggregate into larger droplets and settle onto nearby
surfaces (10). Particles <5 micron are inspirable down to the alveolar space whilst particles <10
micron can reach below the glottis. The risk of transmission by smaller particles reduces as
distance from the source increases and particles are diluted by dispersion (5, 6, 10). In
quantitative terms, the larger particles contain by far the most virus. (1, 6, 11).
Transmission of respiratory viral infections is most likely in humid, poorly ventilated indoor
spaces, via large (droplets) and/or small particles (aerosols), among close contacts. Viral RNA
can often be detected on surfaces and in particles circulating in the air in the vicinity of people
with viral infections, such as influenza, SARS, MERS (12) and SARS-CoV-2 (13). Culturable
virus is less often detected but this may be affected by the air sampling process per se, which
6

is thought to reduce viral viability. Transmission is much less likely to occur outside, because of
the limited range of large droplets and dilution by dispersion on air currents with rapid loss of
viability of any virus carried by them, due to exposure to sunlight (14, 15).
Current evidence suggests that most respiratory viral infections are mainly spread directly or
indirectly, between individuals in close proximity to each other. Modelling studies indicate the
risk of infection from aerosols is many times less than from droplets or self-inoculation by
contaminated hands (16). However, there is an increased risk of hospital-acquired respiratory
viral infection, in the context of AGPs (17, 18). Controversy remains about the contribution of
other factors to airborne transmission of respiratory viruses, including SARS-CoV-2. These
include (18):
•
•
•
•
•
•
•
•
•

the stage of the patient’s infection and specific viral excretion dynamics
the non uniform partitioning of excreted virus across different respiratory particle sizes
whether the upper or lower respiratory tract is primarily involved
to what extent the respiratory tract (upper or lower) is ‘permissive’ for a specific virus, i.e.
presence of viral receptors 9 (18, 19)
the presence of comorbidities 10 (20)
the viral inoculum required to cause infection
procedures or behaviours that may disperse infected aerosols and larger droplets across
greater distances.
environmental factors – airflow, temperature and humidity
certain behaviours of an infected person, such as shouting, singing etc.

2.2 Transmission of SARS-CoV-2
Evidence to date suggests that, in common with other respiratory viruses, SARS-CoV-2 is
mainly transmitted by close contact with an infected person. That is, directly by respiratory
droplets or aerosols, or indirectly by contact with contaminated hands, surfaces or objects (20).
Surfaces contaminated by respiratory droplets can provide a persistent source of SARS-CoV-2.
Viral RNA can often be detected on frequently touched surfaces and floors in the vicinity of
patients with COVID-19 (21, 22); and live virus can persist, on some types of surface, for 2-3
days after experimental aerosolisation (23). These findings emphasise the potential for spread
of SARS-CoV-2 by health care workers and the importance of hand and environmental hygiene.
Clinical and epidemiological evidence indicates COVID-19 is usually transmitted by close
contact,
•
•
•

in households,enclosed, household-like settings (24) such as residential care facilities
(25, 26),
cruise ships (27) and
crowded workplaces (28), where physical distancing is impractical.

9 The human upper respiratory tract appears to be non-permissive for MERS-CoV replication due to
poor expression of its receptor, dipeptidyl peptidase 4 (DPP4) (18). In contrast, the SARS-COV-2
receptor (ACE2) is present in both upper and lower respiratory tracts and virus requires activation by a
specific human cellular protease before cell entry.(20)
10 ACE2 expression was elevated in the lungs of COVID-19 patients with comorbidities (hypertension,
diabetes, and chronic obstructive lung disease) (20).
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In the absence of effective preventive measures, the basic reproductive number (R0) 11 of
COVID-19 is 2-3 (29). Household attack rates are highly variable; in a systematic review of 13
studies, they varied from ~5~50%, but most were around 10%-20% (30). This contrasts with
much higher R0s and household attack rates of infections in which airborne transmission across
distance occurs regularly, including:
•
•
•

measles (R0,12-18; household attack rate 90%),
varicella, (R0 ~10, household attack rate 85%) (18) and
tuberculosis (31).

These data add support to the contention that airborne transmission of SARS-CoV-2 across
larger distances is relatively uncommon (32-34), although some dispute this (35). However,
accumulating reports of:
a) detection of viral RNA (and/or live virus) at a distance from the infected person
b) transmission of SARS-CoV-2 in the absence of obvious breaches of IPC, and
c) reports of variant strains with increased transmissibility, contribute to controversy and
emphasise that our understanding of SARS-CoV-2 transmission and the optimal measures
to prevent transmission are still incomplete.
There is little clinical or epidemiological evidence that airborne transmission of SARS-CoV-2, at
distances greater than 1.5 m occurs frequently in well ventilated settings. However, by analogy
with influenza, SARS and MERS (36, 37), there is likely to be a small contribution from aerosols
(33, 38), with uncertain significance for IPC (4, 39). There are significant differences between
COVID-19 and these other infections. The SARS-CoV-2 viral load in the upper respiratory tract
is high in early infection, even when symptoms are mild (40), and it declines in the second week,
when symptom severity often increases (21, 41-43). By contrast, in SARS the viral load
correlated with disease severity and peaked in the second week of illness (44, 45).
Recently-described new variants of SARS-CoV-2 are associated with:
•
•
•

higher rates of transmission (46), thought to be due to an increased viral load early on
in the infection,
presumed increase in the amount and duration of viral shedding, and
a mutation that may mediate increased affinity of the spike protein with the ACE2 host
cell receptor (47).

In common with SARS and MERS, COVID-19 has been associated with superspreading events
in which case clusters have resulted from exposure to one or more highly infectious individuals
present at a gathering in an enclosed space. Examples include public transport, choir practice,
weddings, religious venue, bars, restaurant or nursing homes (48).
Comparable situations have been reported in Australian hospitals. Increased risks of healthcare
worker (HCW) infections were associated with multi-bed rooms, with suboptimal ventilation, in
The basic reproduction number (R0 or reproductive rate, is an epidemiologic metric used to describe
the contagiousness or transmissibility of infectious agents.
11
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which there were delirious or distressed patients who were wandering and crying out or
shouting. These contributed to a critical burden of infection and heavy workload (49). It is
plausible these circumstances result in increased density of respiratory droplets and aerosols,
with greater force and range of expulsion and delayed dispersal. This has, understandably,
prompted the use of PFRs, such as P2 or N95, in these settings. It is not clear whether this
would significantly reduce the risk of HCW infections, without additional protective measures
from the hierarchy of controls. 12
SARS-CoV-2 RNA has been detected by PCR in air samples and on surfaces in the vicinity of
COVID-19 patients, especially in the first week of illness (21). In one study detection of viral
RNA, at low levels, was more likely in air samples from intensive care units, up to 4 metres from
patients, than in general wards; it was widely distributed on floor, bed rail, locker handle, cardiac
table etc. (22). Few studies have attempted viral culture, but some have demonstrated viable
virus in air samples (50).

2.3. Implications for respiratory protection against COVID-19
Effective respiratory protection programs require implementation of a broad range of
administrative and engineering controls in addition to PPE. Source control (generally use of a
surgical mask) is required where appropriate (e.g for confirmed or suspected cases of COVID19 and individuals with relevant symptoms). Protect eyes with protective eyewear or a face
shield. Wear either a mask or PFR to protect the nose and mouth from infected respiratory
droplets.
Surgical masks for use in healthcare in Australia must conform with the Australian Standard
AS4381:2015, which specifies masks must provide a measurable barrier to a Staphylococcus
aureus bacterial aerosol (1 micron) particles. 13 Fluid resistant surgical masks also prevent
penetration by splashes. A range of evaluations have shown that surgical masks are effective
for source control i.e. reducing particle emission from the wearer (51, 52).
In a hamster model, the use of a partition of surgical mask material significantly reduced
transmission of SARS-CoV-2 from infected to exposed naïve, hamsters via respiratory droplets
and/or aerosols (53). In contrast to PFRs, surgical masks do not generally provide a close fit to
the face. Quantitative fit testing has shown that surgical masks achieve inadequate fit factors
ranging from 2.5-9.6 (expected value for PFRs is >100) (54). However, a recent simulation
study, that compared surgical masks to PFRs for source and transmission control, found that
neither surgical masks nor N95 PFR completely blocked transmission of virus droplets/aerosols
even when completely sealed (51).
Systematic reviews of randomised controlled trials (RCTs) that have directly compared the
efficacies of surgical masks and PFRs and shown equivalent protection against respiratory viral
infections, with transmission modes similar to those of COVID-19 (55-57). A meta-analysis of
six RCTs involving more than 9000 participants showed no statistically significant differences in
relative risks of laboratory-confirmed influenza and other viral infections or influenza-like
illnesses, between groups using N95 respirators or surgical masks (57). Further analysis of three

See Minimising the risk of infectious respiratory disease transmission in the context of COVID-19: The
Hierarchy of controls
12

13

https://www.atfa.com.au/wp-content/uploads/2020/04/Australian-Standard-for-Single-use-face-masks.pdf
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studies in health care settings, showed the risks of laboratory-confirmed viral infections were
similar in both groups, but significantly less than in a control group that did not use masks (58).
In summary, whilst surgical masks provide a level of respiratory protection against SARS-CoV2 acquisition, this may be inferior to that provided by properly fitted PFRs although no direct
comparison has been reported. However, the findings of in vitro and simulation studies of
efficacy, are often contrary to studies of effectiveness (and day-to-day experience), which
suggests that other factors associated with use are important, such as comfort and tolerability
for the wearer. A current randomised trial is underway that is a direct comparison of surgical
masks versus PFRs for COVID19 patient care. It is due to finish recruitment in April 2021 14.
Obviously, the use of surgical masks or PFRs alone will not eliminate the risk of HCW COVID19 infections; it also reflects community prevalence, environmental factors and implementation
of a full range of IPC and risk management measures, in all areas of the workplace (including
staff meeting and tea rooms, segregation zones and other areas where people interact).
The WHO Infection Prevention and Control Research and Development Expert Group for
COVID-19 (59) and several others (50, 60, 61) have concluded there is no robust clinical or
epidemiological evidence to support the routine use of airborne precautions for COVID19 patient
care except in the specific context of high-risk AGPs (37).
Considering the uncertainty around the emergence of new highly transmissible variants of
SARS-CoV-2 and the implications for respiratory protection, the use of fit-tested PFRs (i.e.
airborne precautions) for all clinical care (or other unavoidable close contact) involving close
patient contact is now, increasingly, being considered or implemented. However, others note
that COVID-19 infections in health care workers have usually occurred in situations where
ventilation, working conditions (excessive staff workload, fatigue and overcrowding) and use of
PPE generally (including not wearing eye protection) have been suboptimal.
Routine use of PFRs in the settings described above is unlikely to provide significant benefit
without concurrent implementation of higher level controls (engineering and administrative). A
broad programme of fit testing and assiduous training programs for relevant staff are also
required. This will ensure that management of all aspects of airborne precautions is safe and
consistent with adverse effects minimised. In lower risk settings surgical masks remain adequate
provided they are of appropriate quality, properly fitted and used correctly in conjunction with
eye protection.

2.4. Aerosol-generating procedures (AGPs)
A systematic review (37) of 10 retrospective studies from the SARS era indicates some AGPs
were associated with an increased risk of SARS among health care workers. Limited types of
procedure and relatively small numbers of health care workers exposed to each, were assessed
in the studies reviewed. The authors acknowledged that, although most studies showed that
risks were mitigated by the use of PPE, they could not assess compliance. None of the studies
directly compared risks based on use of either surgical masks or PFRs.
Tracheal intubation was most consistently associated with increased risk across multiple
studies. Other procedures associated with a significantly increased risk, based on a small

14

https://clinicaltrials.gov/ct2/show/NCT04296643
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number of studies, included non-invasive ventilation, manual ventilation before intubation and
tracheostomy.
Pooled estimates suggested that increased risks associated with suction before or after
intubation, bronchoscopy, nasogastric tube insertion, cardiac compression and defibrillation
could not be excluded, but odds ratios were not significantly different.
Special consideration for cardiopulmonary resuscitation (CPR)
Because of its status as a lifesaving, emergency procedure, special consideration is warranted
for CPR. The systematic review (37) suggested that, while CPR was associated with an
increased risk of SARS transmission, cardiac compression, alone, was not, in two of the studies
reviewed (62, 63). The authors of a third study, in which there was an apparently increased risk,
stated that ”Chest compression and intubation were …highly correlated and ….distinction
between those two is not possible” (64), indicating a significant confounding effect of intubation.
These studies suggest that, in the context of a low rate of community transmission of COVID19, cardiac compression and defibrillation are unlikely to pose a significant risk to first
responders or bystanders who commence cardiac compression, without knowledge of the
subject’s COVID-19 status. In a hospital setting, any risk can be mitigated by the use of a
surgical mask or by covering the patient’s mouth with a fabric which will not obstruct breathing.
A clinician who subsequently performs airway manoeuvres should use airborne precautions (i.e.
use of a PFR).
Based on limited evidence, the systematic review (37) found no increased risk of transmission
for: bi-level positive airway pressure ventilation (BiPAP), endotracheal aspiration, suction of
body fluids, mechanical ventilation, manual ventilation, manual ventilation after intubation, highfrequency oscillatory ventilation, administration of oxygen, high-flow nasal oxygen, chest
physiotherapy or collection of sputum samples.
However, the absence of evidence does not prove absence of risk. Therefore, based on
similarities with high-risk procedures, most authorities (65-68) recommend standard, contact,
droplet and airborne precautions (i.e. a PFR instead of, not in addition to, a surgical mask), be
used in the management of COVID-19 patients likely to require frequent AGPs or who exhibit
certain behaviours. These include behaviours likely to produce respiratory secretions, with
greater force and range (e.g. loud crying, shouting) in a poorly ventilated space.
The following examples of AGPs, potentially associated with increased COVID-19 transmission
risk, are based on limited evidence but consistent with advice from other authorities (37, 58, 66).
Examples of AGPs that may be associated with risk of COVID-19 transmission
Instrumentation or surgical procedures on the respiratory tract

•
•
•
•
•

Insertion or removal of an endotracheal tube and related procedures e.g. manual
ventilation and open suctioning of the respiratory tract
Bronchoscopy and upper airway procedures that involve open suctioning
Tracheotomy/tracheostomy (insertion, removal, open suctioning)
Ear-nose-throat, faciomaxilliary or transphenoidal surgery; thoracic surgery involving
the lung.
Post-mortem procedures involving use of high speed devices on respiratory tract tissues
11

•

Disconnection/reconnection of a closed ventilator circuit, intentionally or accidentally.

Other procedures that may generate respiratory aerosols
• Manual or non-invasive ventilation (NIV): BiPAP; continuous positive airway pressure
ventilation (CPAP)
• Collection of induced sputum
• High flow nasal oxygen
• Upper gastrointestinal instrumentation that involves open suctioning of upper respiratory
tract
• Some dental procedures e.g. involving high speed drilling.
Avoid use of nebulisers. Use alternative devices for administration of medication (e.g. spacers).

3. Recommendations for use of surgical masks and particulate
filter respirators by health and care workers in the context of
COVID-19 15
3.1. Surgical masks
Surgical masks are disposable masks with an Australian Register of Therapeutic Goods (ARTG)
number. Surgical masks protect the nose and mouth from large and small droplets. Most surgical
masks are fluid (splash) repellent to differing degrees. There are three defined levels (see
Appendix 1). Level 2 or 3 masks, with a higher degree of splash resistance, are preferred during
procedures in which there is a risk of body fluid splash. Level 1 masks are acceptable for general
patient care, procedures where the risk of body fluid exposure is judged to be small, or for use
by individuals for source control. Note that eye protection is also required for full protection
against droplet transmission of respiratory infections.

Indications for use of surgical masks by health and care workers in the context of
COVID-19
In hospital and community health care settings, use surgical masks and protective eyewear (at
a minimum) during routine care of patients with suspected or confirmed COVID-19, and those
in quarantine.
ICEG do not recommend routine (universal) use of surgical masks in the care of patients with
no clinical or epidemiological indication of COVID-19, except in communities or health care
settings in which there is a higher-risk of COVID-19 transmission (as defined by jurisdictional
public health units).
Note transmission-based precautions (contact and droplet) require use of a surgical mask and
eye protection for close clinical contact with patients with acute respiratory symptoms,
regardless of known viral infection status or community prevalence of COVID-19.

Indications for the use of surgical masks by patients to prevent transmission
of COVID-19
15

For technical details of different types of masks and respirators see Appendix 1.
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Patients with suspected or confirmed COVID-19, or those in quarantine because of close contact
with a confirmed case, international travel or other exposure, within the previous 14 days, should
be given a surgical mask to wear when they are likely to come into contact with others. This
includes when being transferred within or between health care facilities. Provide patients with
instructions about correct use.

Precautions when using surgical masks by health and care workers in the care of
patients with COVID-19
It is important to avoid touching the front of a mask. Always cover the nose and wear masks
appropriately i.e. not around the neck or pushed up on forehead. Replace the mask if it becomes
contaminated, damaged or damp and remove it carefully by touching only the straps, to avoid
self-contamination. Perform hand hygiene before donning and after doffing a mask. Do not store
or reuse surgical masks after doffing.

3.2. Particulate filter respirators
Particulate filter respirators (PFRs), such as P2, N95 or equivalent, are used to protect the
wearer from exposure to small airborne particles. Different types of PFR are often used
interchangeably, but while similar, they are not identical. PFRs should meet the requirements of
AS/NZS1716:2012 or other relevant standard (See Appendix 1 for more detail).
PFRs should only be used when indicated by a risk assessment. To be effective, a tight facial
seal is necessary. In health care settings, their use is recommended for high-risk AGPs (see 2.4
above) and protection against infections known to be spread by the airborne route such as
tuberculosis or measles. Their use should also be considered in some clinical situations when
caring for patients with COVID-19 patients whose clinical status is unstable and or behaviour
unpredictable. 16
Training in the use - including fit checking - of PFRs, each time they are used, is needed for safe
and effective use. Ideally, donning and doffing of PPE should be supervised when airborne
precautions are indicated to ensure the correct PFR for that person is used and it is applied
correctly and removed safely. Comfort is important; staff with painful pressure areas or skin
reactions (69) from prolonged or repeated PFR use cannot be expected to wear a PFR safely.

Indications for use of PFRs
When caring for patients with suspected or confirmed COVID-19 (including in the context of a
SARS-CoV-2 variant of concern) or who are in quarantine, PFRs are recommended for:

•
•
•

proceduralists and their assistants performing high-risk AGPs including instrumentation
and/or surgical procedures involving the upper or lower respiratory tract of patients (65);
clinicians caring for patients for whom an AGP is required in any clinical
setting;
clinicians in critical care or other high-risk settings, caring for patients in whom AGPs
are, or are likely to be, required frequently.

https://www.health.gov.au/resources/publications/guidance-on-the-use-of-personal-protective-equipment-ppe-inhospitals-during-the-covid-19-outbreak
16
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In some other specified clinical settings, in areas with COVID-19 community transmission
(defined by jurisdictional public health units), HCWs may need to use a PFR instead of (not in
addition to) a surgical mask. Use a PFR (airborne precautions) in addition to other standard
contact and droplet precautions. 17 If there is a risk of body fluid splashing in such a setting, the
PFR should be certified fluid resistant (i.e. surgical grade) or covered by another barrier such as
a face shield.

Precautions when using PFRs
Standard, contact and airborne precautions must be closely observed, when using a PFR, to
ensure optimal protection against COVID-19 during an AGP.
It is important to avoid touching the front of a PFR during use and removal, to avoid selfcontamination. Perform hand hygiene immediately after removal of a PFR.
Disgard single use PFRs as soon as they are removed. They should not be stored or
decontaminated for reuse except by a properly validated method (see Appendix 1). 18

Extended use of PFRs
You can use a PFR continuously for a single session of care. If removed e.g. for a meal break
or drink, it should be discarded and replaced with a new one. A correctly fitted PFR (i.e. with
adequate face-seal), often becomes uncomfortable with prolonged use. Prolonged use can
cause headache, thermal stress, painful pressure on the bridge of the nose and/or adverse
respiratory and dermatological effects (54-56,69). If any of these occur the wearer is more likely
to unconsciously loosen or adjust it and risk contaminating their hands and face or be
noncompliant with its use.

How to fit and use PFRs safely
There are two complementary methods of fitting a PFR to the size and shape of an individual’s
face: fit-testing - a specialised procedure - and fit-checking - a series of steps the wearer
performs each time they use a PFR.
Fit testing: A facial fit test is a method of matching a respirator to an individual as defined under
the Australian/New Zealand Standard 1715 2009. 19 Its aim is to identify a specific type, model
and size of PFR that can provide an adequate facial seal for different individuals’ faces (which
vary in size and shape). A facial seal ensures that the respirator fits the user’s face snugly
without gaps between the skin and the respirator that could allow respiratory particles to bypass
the filter.
As described in AS/NZ 1715 2009, fit-testing methods are either: qualitative (based on whether
an odour or taste-test reagent is excluded from the wearer’s perception); or quantitative (in which
the ratio of ambient generated salt particles detected on either side of the mask. The ‘fit factor’
– is measured during different activities).16 During testing, individuals who are trained in
performing fit-testing can also provide useful instruction in the correct use of PFRs (70).

17

Recommended minimum requirements for the use of masks and respirators by health and residential care
workers in areas with significant community transmission
18 https://www.tga.gov.au/behind-news/reuse-face-masks-and-gowns-during-covid-19-pandemic
19 https://www.standards.org.au/standards-catalogue/sa-snz/publicsafety/sf-010/as-slash-nzs--1715-2009
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Facial hair that underlies the edge of a PFR prevents an adequate seal. If present, the hair
should be shaved or an alternative type of respirator used (e.g. PAPR, see below). Do not
perform high-risk AGPs unless a satisfactory fit-check has been achieved.
Until recently, fit testing has not been widely practised in Australian health care. Fit testing
programs especially in the context of COVID-19 rely on resources, adequate supplies, range of
types and sizes of PFRs and fit testing expertise that matches the expected standards of health
care. Fit-testing should be prioritised to health and care workers who frequently perform or assist
with AGPs or work in situations where risk assessment has identified that a PFR is required.
Work health and safety regulations stipulate 20 that it is the workplace responsibility to ensure
that properly fitted PPE is available to staff as required.
Note: Fit-testing does not guarantee that a PFR will not leak during future use – it does not
replace the need for fit-checking each time a PFR is used (70, 71). Even after successful fit
testing, the facial seal of a PFR may not be maintained over time, because of changes in facial
shape. Repeat fit-testing when new types of PFRs are introduced.
Fit-checking: Fit-checking is the most reliable way to ensure an adequate facial seal on each
occasion. Perform fit-checking each time a PFR is used, regardless of whether previous fittesting was performed. Its purpose is to ensure that the specific PFR to be used fits the user’s
face snugly (i.e. creates a seal) on each occasion of use to ensure that respiratory particles do
not bypass the filter. The respirator must be put on, fitted and removed correctly.
Users should be trained in the correct method of fitting, removing and fit checking PFRs.
Appropriate training can improve respirator facial seal achieved by fit-checking (70, 71).
Note: Even a properly fitted PFR cannot guarantee protection against COVID-19, because of
the diverse modes of transmission of SARS-CoV-2. Consider the increased complexity of fitting
and training, and the potential discomfort or adverse effects of prolonged use, when considering
the relative merits of PFRs vs surgical masks for protection of HCWs, during routine care of
COVID-19 patients.
Reprocessing of PFRs
PFRs are generally single use. In times of severe shortage, reprocessing is sometimes
considered. This should only be contemplated if a properly validated process is available. The
following warning from the Australian Therapeutic Goods Administration should be heeded:
“If you are reprocessing medical devices for reuse, you will need to meet the legislative definition
of a manufacturer. You will therefore need to meet all the responsibilities of a manufacturer
under the therapeutic goods legislation and regulations. You are assuming the responsibility
and liability should the device fail to perform as intended”. 21

20
21

Safe Work Australia’s How to manage work health and safety risks. Code of practice
https://www.tga.gov.au/behind-news/reuse-face-masks-and-gowns-during-covid-19-pandemic
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3.3 Powered air-purifying respirators (PAPRs)
The use of a PAPR, may be considered in certain situations when airborne precautions are
required, based on a risk assessment, anticipated duration of exposure to aerosols, the training
of the HCW and the type(s) of PAPR available.
If a HCW needs to remain in a COVID-19 patient’s room continuously for prolonged periods e.g.
>1 hour, during which multiple procedures are likely to be performed, the use of a PAPR may
be considered for additional comfort and visibility. This is if a tight facial seal cannot be achieved
or if adverse effects have been experienced with extended use of PFRs.
Several different types of relatively lightweight, comfortable PAPRs are available. They should
be used according to the manufacturer’s instructions, including reprocessing of reusable PAPR
components and maintenance of filters
PAPRs must only be used by HCWs who have been trained in the use of the specific type of
PAPR chosen. Take care during removal of a PAPR, which is associated with a risk of
contamination. Perfrom hand hygiene after removing the PAPR.
PAPRs designed for use in settings outside of health care are not recommended.
Only PPE included in the ARTG should be used in hospitals or for surgical procedures.
Only PPE marked as reusable should be reused. They must be decontaminated and
reprocessed according to the manufacturer’s instructions. All other PPE must be
discarded after use.
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APPENDIX 1: Disposable Mask Types and Protective Eyewear
Surgical masks
Surgical masks are disposable covers that go over the mouth and nose. They are used by health
and residential care workers as a component of standard and droplet precautions, to prevent
sprays or splashes of body fluid coming into contact with the wearer’s mouth and nose and
protect the mucosae from contamination. Surgical masks can also be worn by people for source
control. Information about the regulation of surgical masks is available on the TGA website.
Surgical masks are not designed to protect the wearer from infectious agents transmitted via the
airborne route. However, aerosol protection is documented, albeit at a lower level (61,57); and
the standard specifies that the mask must withstand a 1 micron bacterial penetration test.
Surgical masks are also valuable for source control.
Table 1 (below) shows the 3 levels of surgical masks and their application in medical practice.

Table 1: Levels of surgical masks and their application 22
Level 1 barrier

Level 2 barrier

Level 3 barrier

For general medical
procedures, where the
wearer is not at risk of blood
or body fluid splash, or to
protect staff and/or the
patient from droplet
exposure

For use in procedures where
minimal blood or droplet
exposure is likely e.g.
changing dressings on small
or healing wounds

For all surgical procedures,
major trauma, first aid or in
any setting in which the
HCW is at risk of bloody or
body fluid splash

The wearing of correctly fitted surgical masks by patients known or suspected to be infected
with agents transmitted by respiratory droplets, reduces transmission by preventing dispersal of
respiratory secretions into the air.

Particulate filter respirators
PFRs, also known as filtering facepiece respirators or disposable respirators, are a component
of airborne precautions and are comprised of multiple layers which filter particles through
mechanical impaction and electrostatic capture (65). PFRs are intended to provide a good facial
fit to minimise aerosol contamination of the mucous membranes of the nose and mouth (65).
PFRs are certified as having met specific regulatory standards. Such standards specify the
required physical properties and performance characteristics which must be met in order for
respirators to claim compliance with the relevant standard (66).
Around the world, the following performance standards apply:
22 Adapted from Australian Commission on Safety and Quality in Health Care. Australian Guidelines for the
Prevention and Control of Infection in Healthcare. NHMRC. 2019. https://www.nhmrc.gov.au/aboutus/publications/australian-guidelines-prevention-and-control-infection-healthcare-2019
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•
•
•
•
•
•

P2 (Australia/New Zealand AS/NZA 1716:2012)
N95 (United States NIOSH-42CFR84)
FFP2 (Europe EN 149-2001)
KN95 (China GB2626-2006)
Korea 1st class (Korea KMOEL - 2017-64)
DS2 (Japan JMHLW-Notification 214, 2018)

PFRs certified as compliant with these standards have very similar function to one another.
There may be some variation in the flow rate specified by different standards; inhalation and
exhalation resistance testing flow rates range between 40 and 160 L/min, and 30 and 95 L/min,
respectively. However, the standards’ various pressure drop requirements are quite similar.
Table 2 (below) shows a summary comparison of the different performance characteristics of
PFR certifications under the relevant standard. Based on this comparison, KN95, P2, Korea 1st
Class, and Japan DS2 respirators are generally regarded as equivalent to US N95 and
European FFP2 respirators (60). Purchasers are advised to check the Therapeutic Good
Administration website for further information about individual PFRs.
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Table 2: Comparison of PFRs 23
Certification/
Class
(Standard)

N95

FFP2 (EN

KN95

P2 (AS/NZ

Korea 1st

DS2 (Japan

(NIOSH42C

149-2001)

(GB26262006)

1716:2012)

Class

JMHLW
Notification2
14, 2018)

(KMOEL -

FR84)
Filter

2017-64)

≥ 95%

≥ 94%

≥ 95%

≥ 94%

≥ 94%

≥ 95%

Test agent

NaCl

NaCl and
paraffin oil

NaCl

NaCl

NaCl and
paraffin oil

NaCl

Flow rate

85 L/min

95 L/min

85 L/min

95 L/min

95 L/min

85 L/min

Inhalation

≤ 343 Pa

≤ 70 Pa (at
30 L/min)

≤ 350 Pa

≤ 70 Pa (at
30 L/min)

≤ 70 Pa (at
30 L/min)

≤ 70 Pa

≤ 240 Pa (at
95 L/min)

≤ 240 Pa (at
95

performance
(must be ≥ x%
efficient)

resistance –

≤ 240 Pa (at
95 L/min)

max pressure
drop

≤ 500 Pa

L/min)

(w/valve)
≤ 50 Pa (no
valve)

(clogging)
Flow rate

85 L/min

Varied

85 L/min

Varied

Varied

40 L/min

Exhalation
résistance –
max pressure
drop

≤ 345 Pa

≤ 300 Pa

≤ 250 Pa

≤ 120 Pa

≤ 300 Pa

≤ 70 Pa (with
valve) ≤ 50
Pa (no valve)

Flow rate

85 L/min

160 L/min

85 L/min

85 L/min

160 L/min

40 L/min

Exhalation
valve leakage
requirement

Leak rate ≤
30 mL/min

N/A

Depressurisation to 0
Pa ≤ 20 sec

Leak rate ≤
30 mL/min

Visual
inspection
after 300
L/min for 30
sec

Depressurisat
ion to 0 Pa ≤
15 sec

Force applied

-245 Pa

N/A

-1180 Pa

-250 Pa

N/A

-1470 Pa

CO2 clearance
requirement

N/A

≤ 1%

≤ 1%

≤ 1%

≤ 1%

≤ 1%

Adapted from 3M Technical Bulletin. Comparison of FFP2, KN95, and N95 and Other Filtering Facepiece
Respirator Classes, Revision 3. 2020 19 May 2020. https://multimedia.3m.com/mws/media/1791500O/comparisonffp2-kn95-n95-filtering-facepiece-respirator-classes-tb.pdf
23
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Protective eyewear 24
Protective eyewear protects health care and other frontline workers against ocular transmission
by protecting the mucous membranes of the eyes from potential contamination. Protective
eyewear can also prevent people from touching their eyes and face.
Examples of protective eyewear include face shields, goggles and safety glasses. Goggles or
safely glasses must be closely fitted, wrap-around style and meet Australian standards
(AS/NZS 1337.1:2010). Prescription glasses or safety glasses that are not wrap-around offer
inadequate protection and should not be used. Face shields can be single-use or reusable (as
detailed in the manufacturers instructions for use). Face shields offer additional protection
against splashes and sprays of blood and other body fluids in front of the mask. Face shields
should extend to the ears on the sides and below the chin. Face shields do not replace the need
for a mask or respirator.

DHHS Victoria, Use of eye protection for healthcare https://www.dhhs.vic.gov.au/factsheet-eye-ppe-guidancehealthcare-workers-covid-19-doc
24
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