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Background:  Emergency  clinicians  have  a crucial  role  during  public  health  emergencies  and  have  been
at  the  frontline  during  the COVID-19  pandemic.  This  study  examined  the  knowledge,  preparedness  and
experiences  of  Australian  emergency  nurses,  emergency  physicians  and  paramedics  in managing  COVID-
19.
Methods: A voluntary  cross-sectional  study  of  members  of  the  College  of Emergency  Nursing  Australasia,
the  Australasian  College  for  Emergency  Medicine,  and  the Australasian  College  of  Paramedicine  was
conducted  using  an  online  survey  (June-September  2020).
Results:  Of  the  159  emergency  nurses,  110  emergency  physicians  and  161 paramedics,  67.3–78%  from
Paramedics
COVID-19
Pandemic

each  group  indicated  that  their  current  knowledge  of  COVID-19  was  ‘good  to  very  good’.  The  most  fre-
quently accessed  source  of  COVID-19  information  was  from  state  department  of  health  websites.  Most  of
the  respondents  in  each  group  (77.6–86.4%)  received  COVID-19  specific  training  and  education,  including
personal  protective  equipment  (PPE)  usage.  One-third  of  paramedics  reported  that  their  workload  ‘had
lessened’  while  36.4–40%  of  emergency  nurses  and physicians  stated  that  their  workload  had  ‘consider-
ably  increased’.  Common  concerns  raised  included  disease  transmission  to family,  public  complacency,
and  PPE  availability.
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Conclusions:  Extensive  training  and  education  and  adequate  support  helped  prepare  emergency  clinicians
to  manage  COVID-19  patients.  Challenges  included  inconsistent  and  rapidly  changing  communications
and  availability  of PPE.
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1. Introduction

Emerging and re-emerging infectious diseases threaten global
health and security [1]. The emergence of COVID-19 in Australia in
late January 2020 [2,3] signalled a national health emergency and
precipitated the activation of the Australian Health Sector Emergency
Response Plan for Novel Coronavirus (COVID-19) on 27 February 2020
[4,5].

Previous research investigating the impact of infectious diseases
outbreaks (e.g. COVID-19, Ebola virus disease, Severe acute respi-
ratory syndrome, influenza and Middle East respiratory syndrome)
has shown that while emergency department (ED) presentations
decreased [6–9], emergency nurses and physicians and paramedics
faced increased stress and anxiety [10,11], fear of being stigmatised
from family and society due to the nature of their work [12], and
had elevated concerns for the safety of their families [13,14].

Recent studies of primary healthcare nurses [15], paediatric
physicians [16], infectious diseases physicians and clinical micro-
biologists [17,18] in Australia and New Zealand have shown that
COVID-19 has had a significant impact on their workload and
job security, and have raised significant concerns about risk of
infection and the availability of personal protective equipment
(PPE). The impact of the COVID-19 pandemic on emergency clini-
cians in Australia is not well understood. This study examined the
knowledge, preparedness and experiences of emergency nurses,
emergency physicians, and paramedics in managing patients with
confirmed or suspected COVID-19 in Australian healthcare set-
tings.

2. Methods

2.1. Study design

This was a cross-sectional study conducted in collaboration
with the College of Emergency Nursing Australasia (CENA), the
Australasian College for Emergency Medicine (ACEM), and the Aus-
tralasian College of Paramedicine (ACP). CENA, ACEM and ACP
are the professional organisations representing emergency nurses,
emergency physicians and paramedics across Australasia, respec-
tively. Ethics approval was obtained by the Human Research
Ethics Committee at the University of Sydney (approval number
2020/20).

2.2. Setting and population

Three separate surveys were distributed by CENA, ACEM and
ACP to its membership via newsletters and emails. At the time of
distribution, membership to CENA, ACEM and ACP were approx-
imately 1400, 7100 and 5000, respectively. Participation was
voluntary and eligible respondents were individuals with active
membership to CENA, ACEM or ACP. There were no other inclu-
sion or exclusion criteria. If participants were members of more

than one college, they were asked to complete the survey from
the college that they most identified with professionally. Submis-
sion of a completed survey was defined and deemed as consent to
participate.
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.3. Data collection instrument and analysis

The survey questions were drafted by a panel of clinical staff,
cademics and experts in emergency care and infectious diseases,
nd were tailored specifically for each individual emergency clin-
cian group. Survey questions were drawn from previous research
xamining the preparedness and experiences of healthcare work-
rs during large-scale infectious diseases outbreaks [11,19–21].
he surveys were developed using the Research Electronic Data
apture (REDCap) application [22]. Each survey underwent pilot
esting and review by expert panels to establish content and face
alidity prior to distribution. The final surveys comprised of 40 to
5 questions which were a combination of multiple-choice ques-
ions and free-text responses (see Supplementary Material). The

ajority of the questions in the surveys were replicated across
he three emergency clinician groups. However, the emergency
urses’ survey contained six specific nursing-focused questions, the
mergency physicians’ survey contained three specific physician-
ocused questions, and the paramedics survey contained nine
pecific paramedicine-focused questions. Each survey contained
our sections relating to the respondents’ a) demographics; b)
nowledge of COVID-19; c) preparedness for COVID-19; and d)
xperiences working as an emergency clinician (e.g. nurse, physi-
ian or paramedic) during the COVID-19 pandemic. The surveys
ere active from June to September 2020. For each survey, raw
ata was  exported from REDCap into Microsoft Excel for data
uration and cleaning. Frequencies and descriptive statistics (e.g.
edian and interquartile range [IQR]) were calculated using SPSS

tatistics (IBM Corp. Released 2019, version 26.0). Conventional
ontent analysis technique was used to analyse data from free-text
esponses.

. Results

.1. Respondents and demographics

A total of 183, 129 and 174 responses were received from the
mergency nurses (EN), emergency physicians (EP) and paramedics
PARA) surveys, respectively. Responses which did not progress
eyond either the survey consent page or the demographics sec-
ion of the survey were considered incomplete and excluded from
ata analysis. Therefore, data analysis for this study included
59 responses from emergency nurses (response rate of 11.4%
rom CENA members), 110 responses from emergency physicians
response rate of 1.5% from ACEM members) and 161 responses
rom paramedics (response rate of 3.2% from ACP members).

All respondents worked in Australia (Table 1). For emergency
urses and paramedics, respondents indicated that they primarily
orked in NSW (EN: 45.9%, n = 73; PARA: 44.1%, n = 71), QLD  (EN:

6.4%, n = 26; PARA: 17.4%, n = 28) and VIC (EN: 23.3%, n = 37; PARA:
6.8%, n = 27). For emergency physicians, 37.9% of the respondents
n = 44) currently worked in TAS. This was  followed by NSW (31.9%,

 = 37) and VIC (12.9%, n = 15). Majority of emergency physicians

ndicated that they worked in a tertiary/teaching hospital (42.7%.

 = 47) or a regional/rural hospital (31.8%, n = 35). Other respon-
ents stated that they worked in a metropolitan hospital (16.4%,

 = 18) or a private hospital (2.7%, n = 3).
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Table  1
Distribution of survey respondents by region.

Location Emergency nurses Emergency physicians Paramedics

n % n % n %

Australian Capital Territory 1 0.6 0 0 1 0.6
New  South Wales 73 45.9 37 31.9 71 44.1
Northern Territory 4 2.5 2 1.7 3 1.9
Queensland 26 16.4 4 3.4 28 17.4
South Australia 6 3.8 5 4.3 18 11.2
Tasmania 3 1.9 44 37.9 6 3.7
Victoria 37 23.3 15 12.9 27 16.8
Western Australia 9 5.7 3 2.6 7 4.3

Table 2
Current positions and/or level of certification of respondents.

Emergency nurses Emergency physicians Paramedics

n % n % n %

Nursing unit manager 5 3.1 Senior FACEM 48 43.6 Intensive care paramedic 51 31.7
Nurse  practitioner 7 4.4 FACEM 41 37.3 Advanced care paramedic 35 21.7
Nurse  manager 7 4.4 Advanced trainee 13 11.8 Paramedic 63 39.1
Clinical nurse educator 8 5 Provisional trainee 3 2.7 Trainee paramedic 7 4.3
Clinical nurse consultant 12 7.5 Other 5 4.5 Patient Transport Officer 0 0
Clinical nurse specialist 24 15.1 Other 5 3.1
Registered nurse 80 50.3
Enrolled nurse 5 3.1
Other 11 6.9

FACEM = Fellow of Australasian College for Emergency Medicine.

Table 3
Sources of information about COVID-19.

Source of information Emergency nurses Emergency physicians Paramedics

n % n % n %

Commonwealth Department of Health website 50 31.4 25 22.7 54 33.5
State/territory departments of health website 124 78 86 78.2 111 68.9
Australia Government Health Protection Principal Committee 16 10.1 10 9.1 19 11.8
Communicable Diseases Network Australia (CDNA) Guidelines 16 10.1 20 18.2 12 7.5
National COVID-19 Clinical Evidence Taskforce 52 32.7 39 35.5 13 8.1
2019  Australian Guidelines for the Prevention and Control of Infection in Healthcare 31 19.5 12 10.9 17 10.6
CENA/ACEM/ACP website 50 31.4 42 38.2 27 16.8
Own  organisation websitea N/A N/A 91 56.5
Own  organisation emaila N/A N/A 105 65.2
US  Centers for Disease Control and Prevention 9 5.7 14 12.7 10 6.2
World Health Organization 57 35.8 28 25.5 60 37.3
Colleagues 59 37.1 71 64.5 30 18.6
Social media (e.g. Twitter and Facebook) 28 17.6 39 35.5 26 16.1
Scientific literature and journals 42 26.4 63 57.3 38 23.6
Television, radio or newspaper 34 21.4 29 26.4 29 18
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CENA = College of Emergency Nurses Australasia; ACEM = Australasian College for Em
a Within ACP, there are individual state/territory organisational branches. These 

The median number of years of emergency care experience
was 15 years [IQR: 8–25] for emergency nurses, 8 years [IQR:
3–20] for emergency physicians, and 13 years [IQR: 5–25] for
paramedics. Table 2 shows that within the emergency nurses
survey, most respondents were registered nurses (50.3%, n = 80),
clinical nurse specialists (15.1%, n = 24) and clinical nurse consul-
tants (7.5%, n = 12). A majority of emergency nurses identified that
they worked in resuscitation and trauma (76.7%, n = 122), and triage
(71.7%, n = 114), respectively, which was followed by 64.2% (n = 102)
of respondents working in acute respiratory care. Most emer-
gency physicians identified themselves as senior Fellows of ACEM
(FACEM) who were more than ten years post-fellowship (43.6%,
n = 48), FACEMs who were less than ten years post-fellowship

(37.3%, n = 41), and advanced trainees (11.8%, n = 13). The major-
ity of respondents from the paramedic survey indicated that they
were paramedics (39.1%, n = 63), intensive care paramedics (31.7%,
n = 51) and advanced care paramedics (21.7%, n = 35).
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28 17.6 19 17.3 7 4.3

ncy Medicine; ACP = Australasian College of Paramedicine.
ctions provided information via their organisation websites and emails.

.2. Knowledge

When asked to rate their knowledge of COVID-19 (i.e. knowl-
dge at the time of completing the survey), a majority of
espondents selected ‘good’ (EN: 51.6%, n = 82; EP: 39.1%, n = 43;
ARA: 49.7%, n = 80) and ‘very good’ (EN: 26.4%, n = 42; EP: 28.2%,

 = 31; PARA: 28.6%, n = 46).
Respondents were asked where they went for up-to-date infor-

ation about COVID-19 (Table 3). State or territory department
f health websites was reported as the main source of informa-
ion for emergency nurses (78%, n = 124), emergency physicians
78.2%, n = 86) and paramedics (68.9%, n = 111). Information from
olleagues was  the second most accessed source for emergency

urses (37.1%, n = 50) and emergency physicians (64.5%, n = 71).
n the other hand, for paramedics, their respective state organisa-

ion’s (e.g. NSW Ambulance or Ambulance Victoria) emails (65.2%,
 = 105) were the second most accessed sources of information. In
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Table  4
Ease of keeping up-to-date with 11 categories of COVID-19 information.

Categories Very difficult Difficult Neutral Easy Very easy

n % n % n % n % n %

Case definition EN 5 3.1 38 23.9 39 24.5 66 41.5 11 6.9
EP  5 4.5 30 27.3 28 35.5 35 31.8 12 10.9
PARA  9 5.6 44 27.3 24 14.9 73 45.3 11 6.8

Epidemiology EN 4 2.5 17 10.7 26 16.4 85 53.5 27 17.0
EP  4 3.6 9 8.2 14 12.7 55 50.0 28 25.5
PARA  2 1.2 22 13.7 22 13.7 88 54.7 27 16.8

Clinical  presentation EN 3 1.9 19 11.9 28 17.6 90 56.6 19 11.9
EP  0 0 10 9.1 29 26.4 58 52.7 13 11.8
PARA  3 1.9 29 18.0 26 16.1 81 50.3 22 13.7

Laboratory testing EN 5 3.1 25 15.7 56 35.2 60 37.7 13 8.2
EP  2 1.8 21 19.1 35 31.8 44 40.0 8 7.3
PARA  11 6.8 24 14.9 29 18.0 76 47.2 21 13.0

IPC  measures EN 6 3.8 28 17.6 28 17.6 81 50.9 16 10.1
EP  8 7.3 23 20.9 22 20.0 47 42.7 10 9.1
PARA  8 5.0 19 11.8 24 14.9 86 53.4 24 14.9

Use  of PPE EN 7 4.4 28 17.6 20 12.6 84 52.8 20 12.6
EP  14 12.7 14 12.7 22 20.0 48 43.6 12 10.9
PARA  6 3.7 21 13.0 28 17.4 80 49.7 26 16.1

Treatment & management EN 3 1.9 43 27.0 51 32.1 54 34.0 8 5.0
EP  3 2.7 19 17.3 35 31.8 49 44.5 4 3.6
PARA  4 2.5 32 19.9 46 28.6 66 41.0 13 8.1

Isolation  practices EN 9 5.7 31 19.5 26 16.4 80 50.3 12 7.5
EP  10 9.1 23 20.9 23 20.9 47 42.7 7 6.4
PARA  7 4.3 32 19.9 46 28.6 66 41.0 13 8.1

Contact  tracing EN 5 3.1 38 23.9 71 44.7 41 25.8 4 2.5
EP  14 12.7 27 24.5 41 37.3 25 22.7 3 2.7
PARA  12 7.5 41 25.5 65 40.4 35 21.7 8 5.0

Travel  advice & restrictions EN 3 1.9 23 14.5 35 22.0 79 49.7 19 11.9
EP  3 2.7 20 18.2 32 29.1 47 42.7 8 7.3
PARA  5 3.1 22 13.7 38 23.6 79 49.1 17 10.6

Public  health orders EN 3 1.9 21 13.2 43 27.0 77 48.4 15 9.4
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EN = emergency nurse; EP = emergency physician; PARA = paramedic; IPC = infection

addition, the majority of paramedics (70.2%, n = 113) indicated that
their state/territory ambulance service communicated with them
on a daily basis in regards to COVID-19 information. About one-
third of respondents from emergency nurses (31.4%, n = 50) and
emergency physicians (38.2%, n = 42) stated that they visited CENA
and ACEM websites, respectively, for information. However, the
ACP website was used by 16.8% of paramedics (n = 27). Less com-
monly used sources of information across the three professional
groups included advice from the Australian Government Health
Protection Principal Committee and the United States Centers for
Disease Control and Prevention websites. Other sources of infor-
mation accessed by respondents are shown in Table 3.

Respondents were asked how easy it was to keep up to date with
the constantly evolving 11 categories of information about COVID-
19 (Table 4). For both emergency nurses and physicians, the top
three categories that respondents stated were ‘easy’ and ‘very easy’
to follow and keep-up-to-date with were: a) ‘epidemiology e.g. case
numbers and location’ (EN: 70.5%, n = 112; EP: 75.5%, n = 83); b)
‘clinical presentation e.g. signs and symptoms’ (EN: 68.5%, n = 108;
EP: 64.5%, n = 71); and c) ‘use of PPE’ (EN: 65.4%, n = 104; EP: 54.5%,
n = 60). For paramedics, the top three categories that respondents
stated were ‘easy’ and ‘very easy’ to follow and keep-up-to-date
with were: a) ‘epidemiology’ (71.5%, n = 115); b) ‘infection pre-

vention and control measures’ (68.3%, n = 110); and c) ‘use of PPE’
(65.8%, n = 106). ‘Case definition’ for COVID-19 was reported as the
most difficult category for all three emergency clinician groups to
stay on top of, with approximately one-third of respondents from
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19.1 27 24.5 43 39.1 11 10.0
16.1 43 26.7 69 42.9 18 11.2

ntion and control; PPE = personal protective equipment.

ach group stating that it was  ‘difficult to very difficult’ to keep up
o date with changing guidelines (EN: 27%, n = 43; EP: 31.8%, n = 35;
ARA: 32.9%, n = 53). Other categories that the respondents found

difficult to very difficult’ to keep up to date with included ‘con-
act tracing’ (all three groups), ‘infection prevention and control

easures’ (mostly emergency physicians), ‘treatment and manage-
ent of patients’ (mostly emergency nurses), ‘laboratory testing’

nd ‘clinical presentation’ (both categories mostly paramedics).

.3. Preparedness

A majority of respondents across each emergency clinician
roup stated that they were not a member of a COVID-19 com-
ittee (EN: 78.6%, n = 125; EP: 60.9%, n = 67; PARA: 88.8%, n = 143).
owever, for those who indicated that they were part of a COVID-
9 committee, it was  mainly at the hospital level for emergency
urses and physicians (EN: 19.5%, n = 31; EP: 32.7%, n = 36) or at an
rganisational level for paramedics (8.7%, n = 14).

Respondents reported varying levels of preparedness for COVID-
9 at an individual, workplace and/or national level (Fig. 1). On
n individual level, a majority of respondents across each group
EN: 67.9%, n = 108; EP: 76.4%, n = 84; PARA: 68.3%, n = 110) indi-
ated that they were ‘not at all prepared’ for COVID-19 on 31

ecember 2019, the date when the World Health Organization
as  formally notified about the initial cluster of cases in Wuhan,
hina [23]. At the time of completing the survey (i.e. prepared-
ess today), approximately 80% of respondents across each group
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Fig. 1. Preparedness for COVID-19 on an ind

Fig. 2. Respondents’ perceptions of the timeliness and clarity of communica-
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dents from each emergency clinician group indicated that they
tion from their workplace/organisation and federal and state/territory government
departments of health.

stated that they felt ‘moderately to extremely prepared’ (EN: 76.8%,
n = 122; EP: 81.8%, n = 90; PARA: 80.8%, n = 130). Similarly, at a work-
place level, around half of respondents across each group stated
that their workplace/organisation was ‘moderately prepared’ (EN:
45.3%, n = 72; EP: 50.9%, n = 56; PARA: 45.3%, n = 73). Only around
10% of respondents indicated that their workplace was ‘slightly to
not at all prepared’ (EN: 10.6%, n = 17; EP: 10%, n = 11; PARA: 10%,
n = 16). In contrast, when it came to Australia’s preparedness for
COVID-19, 63.3% of paramedics (n = 102) reported that the nation
was ‘slightly to not at all prepared’. This opinion was echoed by
emergency nurses and emergency physicians, with 51% (n = 81) and
49.1% (n = 54) respectively, selecting the same range for Australia’s
COVID-19 preparedness.

Respondents were asked about how clear and timely com-
munication on COVID-19 was during the pandemic (Fig. 2). The
majority in all three groups that they ‘somewhat to strongly
agreed’ that their respective state/territory department of health
(EN: 69.8%, n = 111; EP: 64.6%, n = 71; PARA: 76.4%, n = 123) pro-
vided clear, timely and authoritative information about COVID-19.
Almost three-quarters of paramedics (74.5%, n = 120) ‘somewhat
to strongly agreed’ that their workplace/organisation provided

clear, timely and authoritative information about COVID-19. On
the other hand, it was noted that 12.7% of emergency physicians
(n = 14) respondents reported that they ‘strongly disagreed’ that

w
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ividual, workplace and national level.

heir workplace provided clear, timely and authoritative informa-
ion about COVID-19.

When asked if their workplace/organisation had COVID-19
uidelines and an outbreak response plan in place, most respon-
ents selected ‘yes’ (EN: 71.7%, n = 114; EP: 84.5%, n = 93; PARA:
2.7%, n = 117). Of these respondents, the majority for each emer-
ency clinician group stated that they were ‘mostly familiar’ (EN:
0.8%, n = 49; EP: 42.7%, n = 47; PARA = 29.2%, n = 47) with these
uidelines and plans. Each group separately indicated that they felt
he guidelines were mostly ‘easy’ or ‘neutral’ to follow. However,
t was observed that over 20% of respondents from the emergency
urses (22.6%, n = 36) and paramedics (24.2%, n = 39) groups ‘don’t
now’ if their workplace/organisation have these guidelines or
lans. Just over 10% of emergency physicians (11.8%, n = 13) indi-
ated ‘don’t know’ as well.

In terms of COVID-19 education, training, or instruction within
he workplace, 86.2% of emergency nurses (n = 137), 86.4% of emer-
ency physicians (n = 95), 77.6% of paramedics (n = 125) stated that
hey had received a form of one or the other. Of  these, the major-
ty indicated that the training received was ‘mostly adequate’ (EN:
5.3%, n = 72; EP: 51.8%, n = 57; PARA: 37.3%, n = 60). It was noted
hat the bulk of training received was  provided internally. Emer-
ency nurses were asked about six types of COVID-19 specific
raining (Table 5). The top two  types of training that respon-
ents indicated they had received from their unit/department
ere ‘Alterations to procedures in suspected/confirmed COVID-19
atients’ (90.6%, n = 144) and ‘Patient workflow and segregation of
atients’ (88.7%, n = 141). Our findings show that almost all emer-
ency nurses (86.2%, n = 137) and emergency physicians (91.8%,

 = 101) respondents reported having received training or certi-
cation in the use of PPE for managing patients with COVID-19.
hilst a majority of paramedics indicated having also received

PE training, 20.5% of this cohort (n = 33) stated that they had not.
able 6 shows that of those respondents who had received PPE
raining, most rated the training to be ‘mostly adequate’ (EN: 53.3%,

 = 73; EP: 45.5%, n = 50; PARA: 37.3%, n = 60). When asked how
onfident they felt in using PPE to manage and treat patients with
uspected/confirmed COVID-19, approximately half of the respon-
ere ‘mostly confident’. Emergency nurses were also satisfied with
he availability of PPE at their workplace, with 93% (n = 148) report-
ng that PPE was ‘generally to always available’. Only 3.1% (n = 5) of
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Table  5
Types of COVID-19 specific education, training and instruction received by emergency nurses at their workplace.

Yes – received education/training/instruction

% n

Alterations to procedures in suspected/confirmed COVID-19 patients (e.g. aerosolising procedures) 90.6 144
Patient workflow and segregation of patients 88.7 141
Screening for COVID-19 85.5 136
Patient care for suspected/confirmed COVID-19 patients 84.9 135
New  COVID-19 workplace guidelines and policies 84.3 134
Use  of screening criteria to triage COVID-19 patients 83.6 133

Table 6
Adequacy of PPE training and how confident respondents feel using PPE to treat COVID-19 patients.

Emergency nurses Emergency physicians Paramedics

n % n % n %

Adequacy of PPE training
Not at all adequate 1 0.7 3 2.7 3 1.9
Slightly adequate 10 7.3 10 9.1 15 9.3
Somewhat adequate 22 16.1 15 13.6 30 18.6
Mostly adequate 73 53.3 50 45.5 60 37.3
Entirely adequate 31 22.6 23 20.9 19 11.8

Confidence in using PPE
Not at all confident 1 0.6 3 2.7 4 2.5
Slightly confident 10 6.3 10 9.1 12 7.5

10 9.1 32 19.9
59 53.9 79 49.1
28 25.5 33 20.5
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Somewhat confident 18 11.3 

Mostly confident 77 48.4 

Entirely confident 47 29.6 

emergency nurses reported that PPE was ‘sometimes available’ at
their workplace. None reported that PPE was ‘rarely available’.

3.4. Experiences

Almost all emergency nurses and emergency physicians indi-
cated that their organisation was involved in assessing suspected
cases of COVID-19 (EN: 94.5%, n = 104; EP: 91.8%, n = 146)
and treating and managing confirmed COVID-19 cases (EN:
88.7%, n = 141; EP: 89.1%, n = 98). On the other hand, 71.4% of
paramedics (n = 115) stated that their organisation referred sus-
pected/confirmed COVID-19 cases. When asked if they had been
re-deployed away from frontline work during the outbreak, 80.7%
of paramedics (n = 130) selected ‘no’. The majority of respon-
dents across all three emergency clinician groups reported that
they had been directly involved in managing a patient with sus-
pected/confirmed COVID-19 (EN: 70.4%, n = 112; EP: 80%, n = 88;
PARA: 69.6%, n = 112). Over half of paramedics (53.4%, n = 86) indi-
cated that it was ‘difficult to very difficult’ to clean the ambulance
after transporting a COVID-19 positive patient.

When respondents were asked about their concerns about con-
tracting SARS-CoV-2 at work, over half of respondents for each
group expressed that they were ‘slightly to somewhat concerned’
(Fig. 3). It was noted that, on average, approximately 10% of respon-
dents from each group indicated that they were as equally ‘not at
all concerned’ as they were ‘extremely concerned’ about the trans-
mission of SARS-CoV-2 to them.

However, when it came to taking annual leave due to concerns
about COVID-19, around 80–90% of respondents from each emer-
gency clinician group stated that they had not taken any annual
leave (EN: 91.8%, n = 146; EP: 91.8%, n = 106; PARA: 88.8%, n = 143) or
sick leave (EN: 89.3%, n = 142; EP: 90%, n = 99; PARA: 83.9%, n = 135)
during this time.

The majority of respondents from each group responded ‘no’ to

two questions pertaining to a) if they have avoided telling people
about caring for COVID-19 patients due to potential negative reac-
tions (EN: 54.7%, n = 87; EP: 70.9%, n = 78; PARA: 62.7%, n = 101) and
b) have their family or friends avoided contact due to the nature of

t
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Fig. 3. Respondents’ concerns about contracting SARS-CoV-2 at workplace.

heir work (EN: 54.7%, n = 87; EP: 56.4%, n = 62; PARA: 64%, n = 103).
ur findings also showed that approximately 20% of respondents
cross each group indicated that they had experienced or witnessed
acial or other forms of discrimination at work due to the COVID-19
utbreak (EN: 22%, n = 35; EP: 18.2%, n = 20; PARA: 20.5%, n = 33).

For emergency nurses and emergency physicians, over half of
he respondents in each group indicated that their workload had
moderately to considerably increased’ due to COVID-19 (Table 7).
t was  further noted that 18.2% (n = 20) of emergency physicians
espondents stated that their workload had ‘lessened’. This was
choed in the paramedics group, with 32.9% (n = 53) of respondents
eporting that their workload has also ‘lessened’. These results
ere reflected when respondents were asked if they felt more

tressed at work due to COVID-19. The majority of emergency
urses (71.1%, n = 113) and emergency physicians (68.2%, n = 75)
xpressed that they were ‘slightly to moderately stressed’ at work.
n the other hand, the majority of paramedics (67.1%, n = 108) said

hat they were ‘somewhat to not at all stressed’ due to the impact

f COVID-19 at work. When asked if their workplace provided staff
ebriefings and other psychological support services, most respon-
ents from each emergency clinician group indicated that their
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Table  7
Impact of COVID-19 on respondents’ workload and stress.

Emergency nurses Emergency physicians Paramedics

n % n % n %

Workload due to COVID-19
No, it has lessened 7 4.4 20 18.2 53 32.9
No,  it has stayed the same 8 5 6 5.5 11 6.8
Slightly more 17 10.7 9 8.2 17 10.6
Somewhat more 22 13.8 14 12.7 28 17.4
Moderately more 33 20.8 18 16.4 16 9.9
Considerably more 64 40.3 40 36.4 28 17.4

Stress  at work due to COVID-19
Not at all 14 8.8 13 11.8 33 20.5
Slightly 34 21.4 17 15.5 38 23.6
Somewhat 37 23.3 21 19.1 37 23
Moderately 42 26.4 37 33.6 30 18.6
Extremely 24 15.1 19 17.3 15 9.3

Table 8
Support services provided by respondents’ workplace.

Emergency nurses Emergency physicians Paramedics

n % n % n %

Yes, debriefing only 7 4.4 2 1.8 2 1.2
Yes,  staff psychological support only 22 13.8 13 11.8 27 16.8
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Yes,  both 65 40.9 

Neither 17 10.7 

Don’t  know 40 25.2 

workplace provided both services (EN: 40.9%, n = 65; EP: 47.3%,
n = 52; PARA: 50.9%, n = 82). Approximately 10% of respondents
from each group stated that their workplace provided neither and
around 20–25% of respondents from each group reported that they
do not know if their workplace provided these services (Table 8).
For each group, the majority of respondents reported never hav-
ing attended a staff debriefing (EN: 66%, n = 105; EP: 70%, n = 77;
PARA: 78.3%, n = 126). For those respondents who  had attended a
staff debriefing, our findings show that they found it to be ‘slightly
to moderately useful’ (EN: 23.9%, n = 38; EP: 22.7%, n = 25; PARA:
13.1%, n = 21). Almost all respondents across each group reported
never accessing their workplace’s psychological support services

(EN: 93.1%, n = 148; EP: 92.2%, n = 102; PARA: 88.8%, n = 142).

We asked respondents to tell us the ‘single biggest issue about
COVID-19’. We  received 143 responses from emergency nurses,
106 responses from emergency physicians and 150 responses from

Table 9
Respondents’ comments on the biggest single challenge about COVID-19.

Category Emergency nurses Emergenc

Public complacency “People in the community not taking restrictions
seriously” (Respondent 3)

“Ignoranc

“Complacency as we have avoided the worst of
the first wave” (Respondent 28)

“Concern 

Inconsistent and
rapidly changing
information

“Discrepancy between directions provided by the
‘COVID team’ and our team leaders” (Respondent
12)

“Challenge
changing 

(Responde
“Constantly changing information and situation”
(Respondent 37)

“Confusion
and practi

Lack  of communication “Changes imposed on work practice without
effective communication. We  are not given the
opportunity to give feedback on any changes”
(Respondent 46)

“Receiving
manage th

“We  never get told anything about planning until
the  moment it happens” (Respondent 35)

“Lack of cl
rapidly ch

192
52 47.3 82 50.9
10 9.1 16 9.9
30 27.3 26 16.1

aramedics. Respondents’ free text comments largely fell into nine
ifferent categories (Table 9). For emergency nurses and physicians,
heir biggest challenge was around changes to workflow processes
n the ED and the difficulty in isolating COVID-19 patients (EN: 21
esponses; EP: 17 responses), as illustrated by the following quote:

“Lack of appropriate space to ensure isolation” (Respondent 112
– emergency nurse)

For paramedics, their biggest challenge was the availability and
uality of PPE (27 responses), which was  also reflected in the
esponses received from the emergency nurses and physicians (EN:
1 responses; EP: 14 responses):
“No fit testing of PPE” (Respondent 13 - paramedic)

“Inadequate PPE right from the start” (Respondent 32 – emer-
gency physician)

y physicians Paramedics

e of the general public” (Respondent 1) “People not following the guidelines”
(Respondent 61)

about complacency” (Respondent 60) “Public fatigue regarding COVID-19”
(Respondent 108)

 of navigating inconsistent/rapidly
advice in a high scrutiny environment
nt 72)

“Unclear, ever-changing guidelines”
(Respondent 60)

 surrounding rapidly changing policies
ces” (Respondent 98)

“Stress of keeping up-to-date with the
constant change in policy, procedure,
guidelines (Respondent 133)

 clear communication about how to
e outbreak” (Respondent 28)

“Not getting enough information, not
getting the right information”
(Respondent 42)

ear written communication about
anging guidelines” (Respondent 100)

“Trying to get a consensus/consistent
approach from the doctors in our
workplace” (Respondent 76)
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Table  9 (Continued)

Category Emergency nurses Emergency physicians Paramedics

Lack of plan “The under-preparedness of health resources”
(Respondent 48)

“It has highlighted pre-existing stresses in the
health system” (Respondent 19)

“Reality checks for organisation”
(Respondent 12)

“We  are not prepared and not enough
manpower” (Respondent 50)

“We  were under prepared nationally”
(Respondent 85)

“Lacklustre response of the government
as a whole” (Respondent 16)

Workflow
management (e.g.
changes and issues)

“Correctly streaming/identifying and then placing
patient in the appropriate location” (Respondent
92)

“Balance between infection control mitigation
strategies and providing overall patient care to
the  (current) vast majority of patients without
COVID-19 (Respondent 7)

“All the changes to operating procedures”
(Respondent 27)

“Lack  of appropriate space to ensure isolation”
(Respondent 112)

“ED design not adequate for infection control”
(Respondent 54)

“Expectation that we will rush into a
home and not protect ourselves when
everyone else is advised to keep a social
distance” (Respondent 95)

Changes to staffing and
workload

“Adequate staffing and training” (Respondent 49) “Workload and the system’s ability to cope.
Caring for my staff” (Respondent 26)

“Doubling of my  workload with no
additional staffing assistance”
(Respondent 131)

“The  constant anxiety and increased workload
around every presentation” (Respondent 68)

“Other hospitals closing and the increased
workload” (Respondent 39)

“Workload for managers and support
staff who are developing and rolling our
procedures” (Respondent 147)

PPE  issues (e.g.
availability and
quality)

“Not enough PPE or sanitiser readily available”
(Respondent 84)

“Inadequate PPE right from the start”
(Respondent 32)

“No fit testing of PPE” (Respondent 13)

“Lack  of access to and knowledge surrounding
use of PPE” (Respondent 127)

“Confusion over level of PPE recommended”
(Respondent 44)

“Struggle to obtain sufficient PPE”
(Respondent 29)

The  ‘unknown’ “Unpredictability” (Respondent 74) “Uncertainty” (Respondent 34) “Uncertainty” (Respondent 11)
“Wondering when it will end” (Respondent 124) “Unpredictable course, makes it hard to plan both

at work and in personal life” (Respondent 95)
“Uncertainty of the future” (Respondent
146)

Concern about “Passing on illnesses to my family” (Respondent “Risk to elderly relatives” (Respondent 13) “Contracting diseases and passing it to

tting in
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self/family 83)
“I  can’t travel home. . .my mental health is not
great” (Respondent 132)

“Ge
sym

There were six responses from paramedics regarding the diffi-
culty in cleaning the ambulance during shifts and between patients,
as stated in the following quotes:

“Not being able to trust if other colleagues have adequately
cleaned the ambulance including the front cabin” (Respondent
32 – paramedic)

“Cleaning ambulance and ambulance equipment is fatiguing”
(Respondent 70 – paramedic)

Concern about contracting the virus and spreading it to family
and friends was a top issue for each group (EN: 16 responses; EP:
13 responses; PARA: 17 responses), as described by the following
respondents:

“Passing on illnesses to my  family” (Respondent 83 – emergency
nurse)

“Getting infected from carriers with no symptoms” (Respondent
18 – emergency physician)

Two other highly reported issues were the complacency of
the general public (EN: 19 responses; EP: 3 responses; PARA: 15
responses) and the inconsistent and rapidly changing information,
which resulted in confusion, stress and mistrust (EN: 16 responses;
EP: 10 responses; PARA: 19 responses).

4. Discussion

This study examined the knowledge, preparedness and experi-
ences of emergency nurses, emergency physicians and paramedics
in Australian healthcare settings during the COVID-19 pandemic.
We report challenges experienced by these emergency clinicians

and note that supporting acute care healthcare workers during
a global pandemic is multifactorial and support of physical and
mental well-being is essential to an effective pandemic response
[24–26].
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others” (Respondent 59)
fected from carriers with no
” (Respondent 18)

“The social isolation” (Respondent 145)

As an emerging and novel disease, the COVID-19 situation con-
inues to evolve on a rapid scale as more information comes to light.
s such, it is essential for emergency clinicians to have accurate and
p-to-date information. The top source of information for respon-
ents in our study was  state and territory department of health
ebsites, which are readily accessible to the public and updated
aily with the latest information and guidelines [27–30]. Studies
ave shown that healthcare workers feel better prepared for pan-
emics if they are able to access up-to-date, consistent and clear

nformation [31,32]. It was  noted from our study that if informa-
ion was inconsistent and unclear, it resulted in stress, confusion
nd mistrust.

Preparedness is key to minimising the impact of pandemics
nd large-scale public health emergencies on patients, health-
are workers and healthcare systems. As such, it is vital to have
mergency and disaster management response plans in place.
he Australian Government’s Australian Health Sector Emergency
esponse Plan for Novel Coronavirus (COVID-19) was activated on
he 27 February 2020 [5], followed by the Coronavirus (COVID-
9) National Health Plan, which was rolled out on 11 March 2020
33,34]. The National Health Plan included funding and support
cross primary care and aged care sectors, hospitals, research, train-
ng programs, communication campaigns, and the national medical
tockpile (including PPE supplies). The majority of respondents in
ur study indicated that their workplace/organisation had a COVID-
9 response plan in place. However, without regular testing of these
andemic response plans, their effectiveness reduces, as reported
y a study following the H1N1 influenza pandemic in Victoria
35]. Studies have reported that extensive and regular training for
andemics (e.g. mandatory yearly competency-based training and
ducation programs with skill based drills) would enable nurses

nd paramedics to feel more prepared and confident in their abil-
ties in care for patients [36–39]. In addition, clear leadership and
lear directives from management early on in the pandemic is criti-
al to preparedness and planning [40,41]. Respondents in our study
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reported that inconsistent and rapidly changing information, cou-
pled with a lack of preparation, communication and clear guidance
from management were significant challenges, resulting in mis-
trust and a lack of confidence in the healthcare system.

Our findings demonstrated that there were several concerns
raised by the respondents that impacted their experiences during
COVID-19. Fears about contracting the virus and passing it onto
family was a common concern raised by respondents in our study.
SARS-CoV-2 has been shown to be predominately spread via direct,
indirect or close contact with infected respiratory droplets [42,43].
To protect and limit the spread and transmission of COVID-19 to
healthcare workers, appropriate usage of PPE has been strongly rec-
ommended and encouraged [44,45]. Following the ‘second wave’ of
COVID-19 in Victoria, Australia, it was reported that approximately
17.6% of the COVID-19 cases in Victoria were linked to healthcare
workers [46]. Availability of and access to PPE stockpiles has been
a critical issue throughout the COVID-19 pandemic [15,47–50] and
this was also a major concern for the respondents in our study with
mentions of PPE being either inadequate or not readily accessible.

Workflow management in the ED was a top challenge and con-
cern for emergency nurses and physicians in our study, in that the
structure and layout of the EDs made it extremely difficult to isolate
suspected/confirmed COVID-19 patients from other non-COVID-19
patients. This was a source of increased stress and anxiety for the
emergency nurses and physicians. Emergency department over-
crowding, including a lack of appropriate space to treat patients,
was identified as significant markers of stress for emergency clini-
cians during the 2009 influenza H1N1 pandemic in Australia [11].
Hospitals, especially EDs, must find practical strategies to manage
potential surge during outbreaks and prevent further transmission
[51]. Following the MERS-CoV outbreak in South Korea, several
strategies were immediately implemented and then used to man-
age the COVID-19 outbreak and prevent further transmission [52].
These strategies included dedicated COVID-19 task forces, hospi-
tals, community facilities, emergency centres, and cohorting and
treating patients with respiratory symptoms away from those
without any. Other suggestions have included the establishment
of fever and isolation zones and increased access to telehealth [53].

About one-third of paramedics and 20% of emergency physicians
reported that their workload had lessened. During the quarantine
period and peak of the first-wave in Australia in late March – early
April 2020, the number of ambulance call-outs dropped across
most Australian states and territories [54]. A UK study reported
that ambulance transports to the accident and emergency depart-
ment fell 29% from April 2019 to April 2020 [55]. This could be
attributed to either fear of visiting an ED and deciding to delay
treatment or that individuals were simply restricted to their homes
during quarantine. It has also been reported that fear and loss of
trust in the health system resulted in reduced visits to healthcare
facilities during the Ebola virus disease outbreak in Sierra Leone
[8]. The Australian government has responded to decreased hospi-
tal presentations by pledging increased funding towards telehealth
services and home delivery of medicines to allow vulnerable indi-
viduals to access medical services but also reduce risk of exposure
to COVID-19 [56]. During the COVID-19 State of Emergency restric-
tions over March – April 2020 in Victoria, presentations to two
urban EDs in Melbourne fell by 37.3% [57]. A U.S study found that
ED visits declined approximately 40% during March – April 2020
when compared to the previous year [58] and another study found
that 41% of U.S. adults delayed treatment or avoided medical care
due to concerns about COVID-19 [59]. Similarly, the admission and
consultation of high acuity care stroke patients pre-COVID-19 and

during the pandemic was reported to have decreased by approxi-
mately 40% [60,61]. The full impact of delay in seeking emergency
care for high acuity care patients is not yet known. Reports have
called for increased public health awareness campaigns to educate
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he public about the importance of seeking appropriate medical
are during the COVID-19 pandemic.

Frontline healthcare workers who  are directly treating COVID-
9 patients have been reported to be at higher risk for depression,
nxiety, insomnia and distress [62–64]. To support healthcare
orkers, many facilities have now initiated staff debriefings and

re offering other psychological support services. During the Ebola
irus disease outbreak, it was reported that provision of staff
ebriefings and other support services was  critical for the safety
nd well-being of staff and helped to reduce distress and anxi-
ty [65,66]. While the majority of respondents in our study did
ot use these services, a handful from each emergency clinician
roup did state that they found the staff debriefings to be ‘slightly
o moderately useful’. Our findings support international calls for
ustained mental health services for healthcare workers during
andemics [67,68]. However, questions about the effectiveness and
tility of clinical debriefings have been raised. A recent systematic
eview reported that due to factors, including lack of time, infor-
al  debriefing with family and friends was found to be useful for

aramedics outside of work settings [69]. During a period of pro-
otion for ‘hot debriefs’ following cardiac arrest incidents in an

rish emergency department, the authors found that staff appre-
iated debriefing as a helpful tool for quality improvement and
uality of patient care. However, it was noted that it was  difficult to
aintain high and consistent participation rates due to unaware-

ess and/or forgetfulness [70]. A survey of US emergency medicine
raining program leaders found that barriers to debriefing of pae-
iatric critical events included timing and scheduling of the clinical
ebrief [71]. Further evidence-based interventions on staff per-
eptions about debriefing is needed. However, it is essential that
ealthcare facilities continue to actively promote these services to
heir staff through their official channels.

The low response rates are a limitation of this study. However, to
ur knowledge, this is the first study that describes the knowledge,
reparedness and experiences of three individual emergency clin-

cian groups during COVID-19 in Australian healthcare settings. As
uch, findings from this study contribute important information to
he global reporting of frontline healthcare workers’ experiences
uring a large-scale infectious diseases outbreak. As the surveys
ere deployed between June-September 2020, this study does
ot capture the changing experiences of these emergency clini-
ians throughout the different phases of the COVID-19 pandemic
n Australia. Scale reliability was not undertaken in this study but is
ecommended for follow-up studies of a similar nature and design.
uture studies using a longitudinal design or a qualitative approach
ould provide an in-depth understanding of the experiences of

mergency clinicians during COVID-19.

. Conclusion

Findings from this study indicate that due to extensive
OVID-19 specific training and education and adequate support,
mergency clinicians in Australia felt prepared to manage and
reat patients during COVID-19. However, significant challenges
ncluded inconsistent messaging and lack of clear communications
rom management, the quality and availability of PPE, and concern
bout transmission of the disease to family members. It is essential
hat Australian healthcare facilities continue to provide appropri-
te and adequate support services to improve safety and well-being
or emergency clinicians.
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