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Original article

COVID-19 in health care workers, Australia 2020

Anna C Rafferty, Moira C Hewitt, Rose Wright, Freya Hogarth, Nick Coatsworth, Frances Ampt, Sally Dougall, Charles Alpren,
Louise Causer, Cushla Coffey, Angela Wakefield, Suzy Campbell, Nevada Pingault, Michelle Harlock, Kylie J Smith, Martyn D Kirk

Abstract
Background

Health care workers are at increased risk of SARS-CoV-2 infection due to potential exposure to
patients or staff in health care settings. Australian health care services and health care workers
experienced intense pressure to prepare for and respond to SARS-CoV-2 infections. We summarise
national data on health care worker infections and associated outbreaks during 2020.

Methods

We collected aggregated data on infected health care workers and outbreaks in health care facilities
from all jurisdictions. Health care workers working solely in residential aged care and outbreaks in
residential aged care facilities were excluded. Jurisdictions provided data on the number of health
care setting outbreaks, confirmed cases, hospitalisation, source of infection, and health care worker
role. We analysed data for two periods that aligned with two distinct peaks in the epidemic relative
to 1 June 2020, referred to here as the first wave (23 January - 31 May 2020) and the second wave (1
June - 18 September 2020).

Results

Jurisdictions reported a total of 2,163 health care worker infections with SARS-CoV-2 during the
surveillance period. Source of acquisition was known for 81.0% of cases (1,667/2,059). The majority
of cases in the first wave were acquired overseas, shifting to locally-acquired cases in the second wave.
The odds of infection in the second wave compared to the first wave were higher for nurses/midwives
(odds ratio, OR: 1.61; 95% confidence interval (95% CI): 1.32-2.00), lower for medical practitioners
(OR: 0.36; 95% CI: 0.28-0.47) and did not differ for ‘other’ health care workers (OR: 1.07; 95% CI:
0. 87-1.32). The odds of infection in the second wave were higher in a health care setting (OR: 1.76;
95% CI: 1.28-2.41) than in the community.

There were 120 outbreaks in health care settings with 1,428 cases, of which 56.7% (809/1,428) were
health care workers. The majority (88/120; 73.8%) of outbreaks in health care settings occurred in
the second wave of the epidemic, with 90.9% of these (80/88) occurring in Victoria.

Conclusions

In the second wave of the epidemic, when there was heightened community transmission, health
care workers were more likely to be infected in the workplace. Throughout the epidemic, nurses were

more likely to be infected than staff in other roles.

Keywords: COVID-19, coronavirus disease 2019, SARS-CoV-2, health care workers, Australia
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Background

In December 2019, a novel coronavirus—SARS-
CoV-2—emerged and resulted in a global pan-
demic.! Australian health departments detected
the first case of coronavirus disease 2019
(COVID-19) in Australia on 23 January 2020.
Since that time, Australia has experienced two
main epidemic peaks: one driven by imported
travel-related infections; and the second by
locally-acquired infections, predominantly
affecting the eastern seaboard of Australia, in
particular the state of Victoria. Implementation
of robust public health measures through con-
tact tracing, physical distancing, and rigorous
infection control practices, as well as border
restrictions and quarantine of returned travel-
lers, resulted in a high level of COVID-19 con-
trol by October 2020.2

A prospective cohort study in the UK and USA
showed that health care workers face higher
exposure risks to SARS-CoV-2 through infected
patients and other staff in health care settings.’
COVID-19 poses an important occupational
health risk to health care workers that has
been recognised globally. Minimising trans-
mission in hospitals, clinics, and other health
care settings is important for the protection
of health care workers, their patients, and
families. Outbreaks in hospitals result in major
disruptions to delivery of health care services,
including furlough of large numbers of staft;
quarantine of other health care worker contacts,
families, and visitors; and closure of wards. In
addition, outbreaks in hospitals present a risk
of spread to affiliated services, such as disability
services and residential aged care, particularly
in the context of health care staft working across
multiple facilities or sectors, and where transfer
of residents occurs between facilities.

Australian governments have had a major
focus on surveillance and outbreak control
of SARS-CoV-2. During 2020, the Australian
government established COVID-Net, a national
surveillance network for capturing data on clus-
ters and outbreaks. Jurisdictions are responsi-
ble for investigating and managing outbreaks,
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including those in health care settings.
Surveillance data on outbreaks and clusters were
collected by public health units and state and
territory epidemiology and surveillance teams
in the course of investigations. COVID-Net epi-
demiologists reported these data weekly to the
COVID-Net national outbreak register estab-
lished and maintained by the Commonwealth.
Case-based surveillance data is captured by
jurisdictional public health teams and reported
nationally to the National Notifiable Disease
Surveillance System (NNDSS).

Infectious disease surveillance that identifies
key occupational groups and likely sources of
infection informs our understanding of the risks
of transmission of SARS-CoV-2. State and terri-
tory health departments collect and nationally
report data (including occupation and exposure
setting) on cases of SARS-CoV-2 infections in
workplace settings (including health care set-
tings) and investigate outbreaks. In September
2020, the NNDSS was expanded to collect
additional national-level data on health care
role and health care setting.* In this paper, we
summarise available national data on infec-
tions in health care workers and outbreaks that
occurred in health care settings in Australia to
18 September 2020.

Methods

We requested aggregated surveillance data from
state and territory health departments on the
number of cases of COVID-19 and hospitalisa-
tions in health care workers from 23 January to
18 September 2020. Data were also collected on
the likely source of infection (travel, commu-
nity-acquired, health care setting) and health
care worker role. Data on health care worker
infections outside a health care setting (i.e.,
community acquisition or domestic or overseas
travel) were sought so as to assess the compara-
tive incidence of health care worker infections
within a health care setting and elsewhere.
A health care setting was defined as a hospital
(including private and public hospitals, day
surgeries, and inpatient psychiatric units) or

health.gov.au/cdi



health care facility, including GP clinics, private
psychiatric centres, allied health, home nursing,
and disability services.

Complete data was provided for health care
worker role and infections acquired in any
health care setting, excluding those acquired in
residential aged care facilities.

Jurisdictions noted caveats on the data specific
to their jurisdiction. One jurisdiction—New
South Wales—only reported data for health
care workers where infection was likely to have
been acquired in a health care setting. For these
cases, health care worker role was reported but
data on outcomes (hospitalisation) was not
provided. For Victoria, data was provided for
all identified health care worker cases but the
definition used excluded staff who had admin-
istrative or non-clinical roles. Victoria did not
report data for infections acquired through
interstate travel.

We defined a case as a health care worker
meeting the confirmed case definition in
the Coronavirus Disease 2019 (COVID-19)
Communicable Disease Network Australia
(CDNA) National Guidelines for Public Health
Units, V3.8.> We used the NNDSS definition of
a health care worker. This is a broad definition
that includes any individual who worked within
a hospital or other health care setting (includ-
ing primary and community care) and had
direct or indirect contact with patients or infec-
tious materials, such as a doctor, nurse, orderly,
paramedic, laboratory technician, pharmacist,
administrative staff, or cleaner.

For the purpose of this analysis, we excluded
staff working solely in residential aged care
facilities as these workers were covered in rou-
tine surveillance of aged-care-associated infec-
tions. State and territory health departments
and the Australian Government Department of
Health conducted surveillance of SARS-CoV-2
in residential aged care settings to collect and
report data on infections in staff and residents.
The aim of our analysis was to provide a national
description of health care worker infections and

health.gov.au/cdi

outbreaks in hospitals and primary care set-
tings by health care worker role and source of
acquisition. A key question of national interest
for policy was the extent to which health care
workers acquired their infection in the work-
place compared to the community or overseas.

We requested data on outbreaks occurring in
health care settings, including the total number
of cases associated with each outbreak, the
number of cases in health care workers, and
the number of health care workers who likely
acquired infection in the health care setting
where the outbreak occurred. We defined a
health-care-associated outbreak as > 2 cases
with an epidemiological link to a health
care setting.

Data analysis

Data were analysed for two periods correspond-
ing to the two separate peaks in the epidemic:
23 January - 31 May and 1 June - 18 September.
We refer to these two periods as the first wave
and second wave, respectively.

We estimated health care worker cases as a
proportion of all COVID-19 cases in Australia
where the numerator was the number of cases
in health care workers and the denominator
was all cases reported to the NNDSS based on
notification date for the same period. NNDSS
data were extracted on 11 November 2020.

We calculated the proportion of health care
worker infections reported by jurisdictions by
source of acquisition, health care worker role,
and outcome (hospitalisation). We calculated
the proportion of infected health care workers
associated with outbreaks in health care set-
tings where the numerator was the number of
cases in health care workers and the denomina-
tor was all cases infected in outbreaks in health
care settings.

Odds ratios and 95% confidence intervals were
calculated for source of acquisition and health
care worker role in the second wave. Analyses
were undertaken using R 4.0.0.5"

Commun Dis Intell (2018) 2021;45 (https://doi.org/10.33321/cdi.2021.45.57) Epub 28/10/2021 30f 11



We did not include New South Wales data
in estimates relating to source of acquisi-
tion, hospitalisation and the proportion
of health care worker cases reported to
the NNDSS, as these data were not provided.

Ethical Issues

State and territory health departments collected
surveillance data under local public health leg-
islation, which were collected in an aggregated
form under the National Health Security Act
2007. As these were routine surveillance activi-
ties and we collected summary information that
was non-identifiable, we did not seek human
research ethics committee review.

Results

From the beginning of the epidemic until 18
September 2020, Australian states and ter-
ritories reported 2,163 COVID-19 cases in
health care workers: 530 in the first wave of
the epidemic and 1,633 in the second wave.
Victoria reported the majority of health care
worker cases, accounting for 82.2% of cases
(1,779/2,163) notified in the surveillance period,
34.0% (180/530) in the first wave and 97.9%
(1,599/1,633) in the second wave.

Among jurisdictions reporting all health care
worker cases, health care workers accounted
for an estimated 9.1% of cases (2,059/22,661)
of COVID-19 reported to the NNDSS in the
surveillance period, an estimated 10.9% of
COVID-19 casesin the first wave (445/4,091) and
8.7% of cases in the second wave (1,614/18,570).

Among jurisdictions reporting all health care
worker cases and outcomes, 7.3% of infected
health care workers (150/2,059) were hospital-
ised during their illness.

Health care worker role

Information was available on their role for 2,162
health care workers. In the first wave of the
epidemic, 22.9% of infections (121/529) were in
medical practitioners, 39.5% (209/529) were in
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nurses/midwives, and 37.6% (199/529) were in
‘other” health care workers (Figure 1). In the sec-
ond wave, 9.6% of infections (157 /1,633) were in
medical practitioners, 51.3% (837 /1,633) were
in nurses/midwives, and 39.1% (639/1,633) were
in ‘other’ health care workers. Compared to the
first wave, the odds of infection in the second
wave were lower for medical practitioners (OR:
0.36; 95% CI: 0.28-0.47), higher for nurses/
midwives (OR: 1.61; 95% CI: 1.32-2.00), and
did not differ for other health care workers (OR:
1.07; 95% CI: 0. 87-1.32).

Source of acquisition

Among jurisdictions reporting all cases in
health care workers, the likely source of acqui-
sition was known for 81.0% (1,667/2,059) of
cases—83.4% (371/445) in the first wave of the
epidemic and 80.3% (1,296/1,614) in the second
wave (Figure 2).

In the first wave, where the likely source was
known, 49.3% (183/371) of health care worker
cases acquired infection through travel (inter-
state, overseas or on board a cruise ship), 29.6%
(110/371) in a health care setting—hospital
(25.6%; 96/371) or other health care facility
(3.8%; 14/371)—and 21.0% (78/371) in the
community. Source of infection was unknown
for 16.6% of health care worker cases (74/445)
during the first wave.

In the second wave, where the likely source
was known, 0.7% of health care worker cases
(9/1,296) acquired infection through travel,
70.8% (918/1,296) in a health care setting—
hospital (56.0%; 726/1,296) or other health
care facility (14.8%; 192/1,296)—and 28.5%
(369/1,296) in the community. Source of infec-
tion was unknown for 19.7% of health care
worker cases (318/1,614) during the second wave.

Throughout the surveillance period, infection
was acquired through travel for 192 health care
workers and locally acquired (not overseas,
interstate travel or cruise-ship-related) for 1,475
health care workers. Of locally-acquired health
care worker infections, 71.3% (918/1,287) in

health.gov.au/cdi



Figure 1: Proportion of health care worker SARS-CoV-2 infections by role type and reporting

period, 23 January - 18 September 2020, Australia
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the second wave were acquired in a health care
setting, compared to 58.5% (110/188) in the
first wave.

For locally-acquired infections, the odds of
infection in the second wave compared to the
first wave were increased in a health care setting
(hospital and other health care facilities) (OR:
1.76; 95% CI: 1.28-2.41).

Outbreaks

During the surveillance period, state and terri-
tory health departments reported 120 outbreaks
in health care settings, associated with 1,428
cases. The median size of outbreaks was 5 cases
(range 2-181 cases). Of the cases associated with
these outbreaks, 56.7% (809/1,428) were health
care workers, rather than patients and visitors.
There were 32 outbreaks in the first wave and
88 in the second wave. Of the cases associated
with these outbreaks, 57.7% (192/333) in the
first wave and 56.3% (617/1,095) in the second
wave were health care workers. The majority

health.gov.au/cdi
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of outbreaks in health care settings (73.8%,
88/120) occurred in the second wave, with
90.9% of these (80/88) occurring in Victoria.
During the entire surveillance period, 9.6% of
outbreak-associated health care worker cases
(78/809) were hospitalised.

Discussion

Health care workers were over-represented
among Australia’s COVID-19 cases. Health care
workers, as defined in this paper, accounted
for an estimated 9.1% of all cases of COVID-19
reported during the surveillance period. In
comparison, health care workers employed in
the ‘hospital’ and ‘medical and other health
care services industries, according to the
Australian Bureau of Statistics definition, repre-
sent approximately 4% of the Australian popu-
lation, although we used a broader definition of

50f1



Figure 2: Source of acquisition of health care worker SARS-CoV-2 infections, 23 January —

18 September 2020, Australia
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a health care worker." In Australia, the propor-
tion of health care worker cases of COVID-19 is
comparable to that in Aotearoa New Zealand,
where 11% of cases were health care workers as
of 12 June 2020.° By contrast, in Canada, in the
context of widespread community transmission,
the Canadian Institute for Health Information
reported that 19.4% of cases (21,842/112,672)
were health care workers as of 23 July 2020."°

The total number of SARS-CoV-2 infections in
health care workers was greater in the second
wave. Nurses/midwives were more commonly
affected than medical practitioners and other
health care workers. The higher frequency of
nurses/midwives infected likely reflects the
larger numbers of these professions in the health
care workplace compared to other professions,
with nurses and midwives accounting for 57%

i Australian Bureau of Statistics. Labour Force, Detailed, August
2020. cat. no. 6291.0.55.003. Available from: https://www.abs.
gov.au/statistics/labour/employment-and-unemployment/

labour-force-australia-detailed/aug-2020/6291006.xs.
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1 June — 18 September 2020

\
Total to 18 September 2020

of registered health care workers in Australia."
We were unable to establish the source of infec-
tion; however, nurses often have frequent and
ongoing close contact with patients, increasing
their risk of infection. Roles with high patient
contact may have additional infection-control
procedures in place compared to those without
patient contact, potentially reducing their risk
of infection."

The source of acquisition of SARS-CoV-2 infec-
tions in Australia changed over the course of the
epidemic, as international travel was restricted,
and transmission in the community increased,
particularly in the state of Victoria. This same
trend was seen within health-care-worker infec-
tions of SARS-CoV-2 in Australia over the sur-
veillance period. The increased odds of infec-
tion in a workplace, particularly in the second
wave, reflects the experience in Victoria and
is consistent with the findings of other studies
that health care workers are at greater risk of
infection where there is heightened community
transmission.'>"*

health.gov.au/cdi



An estimated 7.3% of infected health care work-
ers were hospitalised during their illness, which
was lower than the overall hospitalisation rate
0f 13.3% of cases reported to the NNDSS during
the same period. This may be explained by dif-
ferences in age and comorbidities in health care
worker cases compared to all cases reported to
NNDSS. We were unable to explore the relation-
ship between these factors and hospitalisation
for this analysis. Hospitalisation for COVID-19
is a poor indicator for illness severity, as some
jurisdictions required cases to stay in hospital
for isolation and outbreak prevention, rather
than for treatment of illness.

There have been several large, highly-publicised
outbreaks in health care settings in Australia.
In Tasmania a total of 138 cases, including 80
cases in health care workers, was associated
with a large regional outbreak which originated
in a hospital campus. The outbreak resulted
in temporary closure of the hospitals and the
quarantine of 5,000 people, including hospital
staff and their household contacts.”” In addi-
tion, the Royal Melbourne Hospital conducted
a prospective study of a large outbreak during
the time when transmission in the Victorian
community was increasing. As the number
of COVID-19 cases in patients increased in
the hospital, so did the number of health care
worker infections.”* The impact of health care
worker infections on the sustainability of the
health system and the potential for disrup-
tion to health care operations is considerable,
particularly where large numbers of staff are
required to isolate or quarantine.

The majority of outbreaks in a health care
setting occurred in the second wave of the epi-
demic. However, while the number of outbreaks
and associated health care worker infections
was greater in the second wave than the first
wave, the proportion of health care worker
infections associated with these outbreaks
was similar in both waves. Health care work-
ers comprised 57.7% of the cases in the first
wave and 56.3% of cases in the second wave.
Infection by SARS-CoV-2 represents an occupa-
tional health and safety issue for staff in both

health.gov.au/cdi

clinical and non-clinical roles, which needs to
be considered in outbreak settings. Health care
workers in non-clinical roles can contribute
to transmission chains in health care settings,
indicating that staft interactions may be an
important factor in a proportion of health care
worker infections.'*" As such, the inclusion
of a wide range of non-clinical workers in the
healthcare worker definition is important, as
this allows for appropriate testing, investigation
and quarantine measures during outbreaks, to
ensure spread is limited. In the context of wide-
spread community transmission, health care
worker infections may be the result of infec-
tions acquired through patient care, from other
infected health care workers, or from routine
interactions in the community.

Limitations

There are several limitations associated with
our analysis of these surveillance data. Most
importantly, assessing the source of infection is
often subjective and requires intensive investi-
gation. Additionally, outbreak investigation pro-
tocols are not standardised across jurisdictions,
although there is high-level national guidance
for state and territory public health units.

It can be difficult to determine the exact source
of acquisition of a COVID-19 case. This includes
whether health care workers acquired their
infection at work or in the community; and if
at work, whether infection was acquired as a
result of care of known cases, of other patients,
or through non-patient exposures. This
analysis was based on collection of aggregated
data, which limited our ability to understand
the characteristics of exposure for individual
cases. In particular, where health care workers
acquired their infection in a health care setting,
we were unable to determine, from data avail-
able for this analysis, whether this was their
workplace.

We provided standard definitions of health care
settings and of who was considered a health
care worker. However, it is likely that there were
operational differences in definitions across
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jurisdictions that are reflected in the data pro-
vided for this analysis. Victoria did not provide
data on non-clinical health care workers, which
is likely to have led to an underestimate of total
healthcare worker cases and an overestimation
of the odds ratios presented for role type and
source of acquisition. Nationally-aggregated
data that breaks down source of acquisition
by health care worker role were unavailable.
Expanded surveillance is currently being imple-
mented in the NNDSS, and will allow for future
analysis of these data.

In Australia, the surveillance approach and
capacity for response changed over the course of
the epidemic. State and territory health depart-
ments have robust surveillance and have imple-
mented nationally-agreed standard collection
of data for infected health care workers, which
are captured on jurisdictional surveillance
systems. In May 2020, the NNDSS included
additional fields capturing the occupation and
the exposure setting of cases. In September
2020, further fields were incorporated into the
NNDSS to identify the role of health care work-
ers and their work setting. As a result, it was not
possible to report consistent national data for
the entire surveillance period from the NNDSS,
and data was sought directly from jurisdictions.

For the surveillance period for this analysis,
2,260 cases in health care workers were recorded
in the NNDSS compared to the 2,163 cases
reported directly to us by jurisdictions. These
case numbers are relatively consistent and the
small differences are likely to be a reflection of
the timing of data collection and the dynamic
nature of surveillance data.

In New South Wales, health care worker cases
considered to be potentially acquired in a health
care setting were reviewed by an expert panel
to evaluate the source of infection and inform
policy development to minimise future risks in
this population. For this analysis, New South
Wales only provided information on cases
acquired in a healthcare setting, which may
affect the ability to compare source of infection
data for health care workers.
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The increase in COVID-19 cases that occurred
in Victoria after June 2020 was the main con-
tributor to the large number of health care
worker cases and outbreaks in health care
settings. It is important to note that the data
presented in this analysis is largely a reflection
of the situation in Victoria during the surveil-
lance period and may limit the generalisability
of the findings across other jurisdictions and at
the national level. The Victorian Department
of Health and Human Services is conducting a
detailed review of surveillance data to inform
future prevention measures in Victoria.

Conclusions

In the second wave of the epidemic, when
there was heightened community transmis-
sion, health care workers were more likely to be
infected in the workplace than in community
settings. Throughout the epidemic, nurses were
more likely to be infected than staff in other
roles. National information on the sources of
COVID-19in health care workers and outbreaks
in health care settings is important to inform
understanding of risk and prevention measures.
Further evaluation of outbreaks in health care
settings is required to evaluate factors relating
to transmission in these settings and risk factors
for staff and the community. Understanding the
potential risks associated with transmission in
health care settings can support evidence-based
policy development and additional prevention
measures for health care workers.
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