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Abstract: Background: The COVID-19 crisis has caused prolonged and extreme demands on health-
care services. This study investigates the types and prevalence of occupational disruptions, and
associated symptoms of mental illness, among Australian frontline healthcare workers during the
COVID-19 pandemic. Methods: A national cross-sectional online survey was conducted between 27
August and 23 October 2020. Frontline healthcare workers were invited to participate via dissemina-
tion from major health organisations, professional associations or colleges, universities, government
contacts, and national media. Data were collected on demographics, home and work situations,
and validated scales of anxiety, depression, PTSD, and burnout. Results: Complete responses were
received from 7846 healthcare workers (82.4%). Most respondents were female (80.9%) and resided
in the Australian state of Victoria (85.2%). Changes to working conditions were common, with 48.5%
reporting altered paid or unpaid hours, and many redeployed (16.8%) or changing work roles (27.3%).
Nearly a third (30.8%) had experienced a reduction in household income during the pandemic. Symp-
toms of mental illness were common, being present in 62.1% of participants. Many respondents felt
well supported by their workplaces (68.3%) and believed that workplace communication was timely
and useful (74.4%). Participants who felt well supported by their organisation had approximately half
the risk of experiencing moderate to severe anxiety, depression, burnout, and PTSD. Half (50.4%) of
respondents indicated a need for additional training in using personal protective equipment and/or
caring for patients with COVID-19. Conclusions: Occupational disruptions during the COVID-19
pandemic occurred commonly in health organisations and were associated with worse mental health
outcomes in the Australian health workforce. Feeling well supported was associated with signif-
icantly fewer adverse mental health outcomes. Crisis preparedness focusing on the provision of
timely and useful communication and support is essential in current and future crises.

Keywords: COVID-19; healthcare services; mental health; leadership; communication

1. Introduction

Crises such as the COVID-19 pandemic impose prolonged and extreme demands on
healthcare systems and healthcare workers (HCWs). The second wave of the Australian
COVID-19 outbreak occurred primarily in Melbourne, Victoria, between June and October
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2020 [1], resulting in strict lockdown measures and both domestic and international border
closures in anticipation of surging COVID-19 cases [2]. Among the general public, reduced
paid work was common during this time [3]; up to 50% of Australians experienced financial
distress [4] and UK studies of the general public identified financial and social adversity
during COVID-19 as predictors for poorer mental health outcomes [5,6].

The effect of the pandemic and associated restrictions on Australian HCWs is unclear,
with little quantitative work on the influence of occupational change and organisational
leadership on the mental health of HCWs during COVID-19. Internationally, hospital
leaders expressed concerns about infection risks to redeployed staff, patient safety due to
HCWs operating outside their scope of training, and loss of appropriate training opportuni-
ties for HCWs [7]. Concerns have also been raised regarding delayed career progression for
junior doctors in Australia due to workforce changes during the pandemic [8]. Evidence
from prior infectious disease outbreaks and natural disasters indicate that management
and communication styles adopted by healthcare organisations can affect the mental health
of HCWs and their willingness or ability to adapt to changes [9–11].

This paper reports a subset of findings from the Australian COVID-19 Frontline Health-
care Workers Study, an initiative led by frontline clinicians in partnership with academics
to investigate the prevalence and severity of occupational, social, and financial disruptions
and their impact on mental health in Australian HCWs during the COVID-19 pandemic.

2. Materials and Methods
2.1. Study Design and Sample

A nationwide, anonymous, cross-sectional online survey of self-identifying frontline
HCWs in Australia was conducted between 27 August and 23 October 2020. Australian
healthcare workers were recruited through multiple strategies. Information regarding the
survey was emailed to CEOs and departmental directors of frontline areas (emergency
medicine, critical care, respiratory medicine, general medicine, infectious diseases, pallia-
tive care, and hospital aged care) of all public hospitals throughout Victoria and to multiple
hospitals around Australia. Hospital leaders were asked to share the survey information
with colleagues. Thirty-six professional societies, colleges, universities, associations, and
government health department staff also disseminated information about the survey across
Australia. Additionally, the study was promoted through 117 newspaper advertisements,
8 television and radio news items, and 30 social media sites. Participants did not need to
have cared for people with COVID-19 to take part.

2.2. Data Collection

Data were collected at a single time point. Participants completed the online survey
via direct link or through a purpose-built website (https://COVID-19-frontline.com.au/).
Data were collected and managed using REDcap electronic data capture tools [12]. In-
formation collected included demographics, home life details, professional background,
work arrangements, the impact of the pandemic on employment and finances, organi-
sational leadership, occupational change including redeployment (change in work area
or location) and role change, exposure to COVID-19, and health and recreational habits
(Supplement S1). Most questions were in single- or multiple-choice format, with free-text
responses for more detailed answers. Five validated psychological measurement tools were
used to assess symptoms of mental illnesses, including: anxiety (Generalised Anxiety Dis-
order (GAD-7)), depression (Patient Health Questionnaire (PHQ-9)), post-traumatic stress
disorder (PTSD) (abbreviated Impact of Event Scale (IES-6)), and burnout (abbreviated
Maslach Burnout Inventory (MBI); subdomains of emotional exhaustion, depersonalisa-
tion, and personal achievement). Burnout on the MBI is indicated by higher scores on the
emotional exhaustion and depersonalisation subdomain and lower scores on the scale of
personal achievement. Resilience was assessed using the abbreviated 2-item CD-RISC-2
scale. For each mental health scale, outcomes were merged into dichotomous categories
as follows: depersonalisation: 0–3 low, 4–18 moderate to high; emotional exhaustion:

https://COVID-19-frontline.com.au/
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0–6 low, 7–18 moderate to high; personal achievement: 0–13 low; 13–18 moderate to
high [13]; IES: 0–9 minimal to none, >9 moderate to severe [14]; GAD7: 0–9 none to mild,
10–21 moderate to severe [15]; PHQ9: 0–9 none to mild, 10–27 moderate to severe [16].
Ethics approval was provided by the Royal Melbourne Hospital Human Research Ethics
Committee (HREC/67074/MH-2020, approved 20th August 2020).

2.3. Statistical Analysis

A power calculation for multiple linear models was computed using RStudio [17].
With an expected medium to large effect size, a power of 0.95, and significance level of
0.05, 6348 participants were required. Data analysis was performed using SPSS statistical
software version 26.0 (IBM Corp, Armonk, NY, USA). Demographic and socioeconomic
characteristics are reported descriptively. Individual outcomes examined included: in-
creased paid hours, increased unpaid hours, redeployment, role change, and mental health
symptoms (measured on validated scales). Predictors of occupational disruption or worse
mental health outcomes were identified through univariate logistic regression models then
entered into multivariate logistic regression models. Associations are presented as odds
ratios (ORs) with 95% confidence intervals (CIs).

Predictor variables examined in regression models for occupational disruptions and
training/confidence included: age, sex, state, occupation, number of years working since
graduating, lives alone, lives with children, lives with people aged over 65, frontline area,
practice location, works with COVID-19 patients, anticipates working with COVID-19
patients, received PPE training, need for additional training, confidence in training, close
friends or relatives infected with COVID-19, changed household income, concerns re-
garding household income, and pre-existing mental health condition. Predictor variables
examined in regression models for mental health outcomes were current employment,
change in employment, change in paid or unpaid work hours, redeployment, change
in job role, training to care for patients with COVID-19, confidence to care for people
with COVID-19, confidence in PPE usage, need for additional training, satisfaction with
workplace communication, and satisfaction with organisational support. Reference cat-
egories for predictor variables are stated in results tables. p < 0.05 was taken to indicate
statistical significance.

3. Results

A total of 9518 responses were returned, with complete responses from 7846 partici-
pants reported. Most participants resided in the Australian state of Victoria (6685, 85.2%).
Reflecting the demographics of the Australian workforce (75% female) [18–20], most partic-
ipants were women (6344, 80.9%) (Table 1). Nearly half the participants (2725, 41.1%) had
more than 15 years of work experience since graduation. Most participants (6759, 86.2%)
lived with at least one other person; a third (2744, 34.9%) had children at home, and 8.9%
(697) had someone aged over 65 years (“elders”) living with them.

3.1. Occupational Environment and Disruptions

Over a third (3063, 39.0%) of participants were currently working with people infected
with COVID-19, and two-thirds (2891, 60.5%) anticipated working with people infected
with COVID-19 in the future. Nearly half (42.3%) of participants reported working in-
creased paid (20.8%) or unpaid (21.5%) hours in their role. Redeployment (16.8%) or a
change in work role (27.3%) were not uncommon (Table 2). Three-quarters (5883, 74.4%)
believed they had received timely and useful communication regarding the pandemic
from their organisations, and two thirds (5352, 68.3%) believed their workplace actively
supported their well-being and mental health during the pandemic.
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Table 1. Participants’ characteristics.

Characteristic Frequency (n = 7846) Percent (%)

Age (years)

20–30 1860 23.7
31–40 2250 28.7
41–50 1738 22.2
>50 1998 25.5

Gender

Male 1458 18.6
Female 6344 80.9

Non-binary 19 0.2
Prefer not to say 25 0.3

State

Victoria 6685 85.2
All other Australian states 1161 14.8

Location of practice

Metropolitan 6373 81.2
Regional 1407 17.9
Remote 66 0.8

Occupation

Nursing 3088 39.4
Medical * 2436 31.1

Allied health 1314 16.7
Administrative staff 485 6.2

Other roles ** 523 6.7
* Medical staff comprised 389 general practitioners, 1221 senior medical staff, 745 junior medical staff, and
81 students. ** Other: pharmacists: 185, clinical laboratory scientists or technicians: 176, paramedics: 95, support
staff (including cleanings, security, facilities management personnel): 43, leadership role: 9, and other role: 15.

Table 2. Occupational disruptions and perception of workplace.

Characteristic Frequency (n = 7846) Percent (%)

Employment status BEFORE pandemic

Full-time 3783 48.2
Part-time 3654 46.6

Casual/other 409 5.2

CURRENT employment status

Full-time 3818 48.7
Part-time 3642 46.4

Casual/other 386 4.9

Change in work status (full-time, part-time, or casual) *

Step up in work status 400 5.1
Step down in work status 354 4.5

Health organisation type

Public 5605 76.8
Community 1140 15.6

Private 260 3.6
Other ** 293 4.0

Any change in working hours since the pandemic commenced ***

Increased paid work hours 1634 20.8
Increased unpaid work hours 1686 21.5

Decreased paid or unpaid work hours 886 11.3
No change 4039 51.5
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Table 2. Cont.

Characteristic Frequency (n = 7846) Percent (%)

Household income altered due to COVID-19 pandemic

Increased 820 10.5
Decreased 2415 30.8
No change 4611 58.8

Concerned about household income due to COVID-19 pandemic 2416 30.8

Redeployed to a new area of work 1318 16.8

Confidence working in new work area **** 5.0 1.6

Change in work role 2139 27.3

Confidence working in new role **** 5.2 1.3

Received training to care for patients with COVID-19 2792 35.6

Received training on PPE during the pandemic 5137 65.5

Needs more training regarding PPE or managing people with COVID-19 3001 50.4

Exposed to confirmed/suspected COVID patients (n = 7832 responses) 4561 58.2

Communication received from the workplace during the pandemic has been useful and timely

Strongly or somewhat agree 5833 74.4
Neither agree nor disagree 801 10.2

Strongly or somewhat disagree 1212 15.4

Believed their workplace actively supported their well-being and mental health during the pandemic

Very well or somewhat supported 5352 68.3
Neither supported nor unsupported 1219 15.5

Very or somewhat unsupported 1275 16.2

* Refers to change from casual/other to part-time/full-time and vice versa. ** Other categories: examples of optional free-text responses
included 67 university/research institutes, 58 ambulance/paramedic stations, 19 government or non-profit organisations, 9 correctional
facilities, 13 pathology sites. *** Multiple response options could be selected. **** Confidence was scored on a 7- point scale, with 1 being
the lowest confidence and 7 being highest confidence. Data given as mean and SD.

3.2. Predictors of Occupational Change

In the multivariate regression model, independent predictors of experiencing a change
to work role included: being a nurse or allied health worker, working in other frontline
areas (including paramedicine, radiology, pharmacy, pathology and clinical laboratories,
or other areas compared to ED), and having a prior mental health diagnosis (Table 3).
Independent predictors of being redeployed during the pandemic included having less
than 5 years’ work experience, having a friend or family member infected with COVID-19,
living with three or more people aged over 65, having concerns about income, being in
a nursing or allied health role, currently working with COVID-19 patients, and certain
frontline areas (anaesthetics, perioperative or surgical, medical specialties, other non-
medical roles, and primary care). People with 6–10, 11–15, and ≥15 years’ experience
since graduation (vs. ≤5 years), with children at home, and reporting altered income, had
reduced odds of being redeployed.

Independent predictors of reporting working additional paid hours since the pan-
demic commenced included: female sex, age between 20–30, 31–40, and 41–50 (compared
to over 50 years), and in a nursing role. By contrast, people working in allied health and
certain frontline areas (anaesthetics, perioperative or surgical, and medical specialty areas
compared to ED staff) had reduced odds of working increased paid hours.

Independent predictors of reporting working additional unpaid hours included hav-
ing a family member or friend infected with COVID-19, and working in certain frontline
areas (primary care, a medical speciality, or a non-medical frontline area). The odds of
working additional unpaid hours increased with years of experience since graduation.
Nurses and allied health workers (compared to doctors) had reduced odds of working
additional unpaid hours.
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Table 3. Predictors of occupational disruption.

Characteristics
Increased Paid Hours Increased Unpaid Hours Redeployed Work Role Changed

OR (95% CI) p OR (95% CI) p OR (95% CI) p OR (95% CI) p

Personal predictors

Female gender 1.32
(1.08–1.61) 0.006 N/A N/A 1.20

(1.00–1.44) 0.046

Age (years)

20–30 1.45
(1.07–1.98) 0.018 1.21

(0.82–1.79) 0.344 1.15
(0.86–1.54) 0.342 N/A

31–40 1.36
(1.04–1.77) 0.023 1.28

(0.95–1.72) 0.105 1.11
(0.85–1.44) 0.446 N/A

41–50 1.44
(1.16–1.78) 0.001 1.19

(0.94–1.52) 0.151 1.25
(1.00–1.57) 0.052 N/A

State (VIC) 0.98
(0.79–1.21) 0.838 0.83

(0.68–1.02) 0.077 N/A N/A

Prior mental health condition N/A N/A N/A 1.23
(1.07–1.42) 0.004

Experienced family or friend
infected with COVID-19 N/A 1.27

(1.06–1.52) 0.009 1.19
(1.03–1.37) 0.016 1.15

(0.99–1.34) 0.065

Number of years’ experience since graduating

5–10 0.89
(0.72–1.10) 0.277 1.55

(1.13–2.12) 0.007 0.69
(0.56–0.85) <0.001 N/A

11–15 0.68
(0.52–0.90) 0.007 2.10

(1.47–2.99) <0.001 0.72
(0.55–0.93) 0.012 N/A

≥15 0.79
(0.60–1.04) 0.089 3.02

(2.11–4.32) <0.001 0.66
(0.51–0.86) 0.002 N/A

Number of children

1–2 N/A 1.19
(0.98–1.44) 0.086 0.82

(0.69–0.98) 0.031 N/A

3+ N/A 0.91
(0.64–1.28) 0.575 0.99

(0.74–1.33) 0.950 N/A

Elderly care

1–2 N/A 0.92
(0.69–1.23) 0.579 0.96

(0.74–1.24) 0.731 N/A

3+ N/A 0.54
(0.12–2.55) 0.437 2.66

(1.24–5.71) 0.012 N/A

Household income altered

Increased 0.05
(0.04–0.07) <0.001 0.83

(0.61–1.13) 0.229 0.59
(0.47–0.75) 0.001 0.53

(0.42–0.68) 0.001

Decreased 0.05
(0.04–0.06) <0.001 0.77

(0.58–1.03) 0.079 0.56
(0.46–0.68) 0.001 0.40

(0.32–0.49) 0.001

Has concerns about income 1.02
(0.85–1.21) 0.851 N/A 1.25

(1.06–1.47) 0.009 1.13
(0.96–1.32) 0.140

Professional predictors

Occupation

Nursing 1.37
(1.15–1.63) 0.001 0.54 (0.44-

0.67) <0.001 1.53
(1.29–1.80) 0.001 1.47

(1.21–1.77) 0.001

Allied health 0.71
(0.56–0.90) 0.005 0.69

(0.54–0.87) 0.002 1.652
(1.34–2.04) 0.001 1.90

(1.55–2.33) 0.010

Other roles 0.96
(0.67–1.38) 0.814 0.75

(0.53–1.08) 0.120 0.97
(0.67–1.42) 0.882 1.54

(1.24–1.93) 0.001

Frontline area

ICU 0.90
(0.70–1.16) 0.420 1.44

(0.79–2.61) 0.236 0.89
(0.65–1.23) 0.497 0.79

(0.47–1.32) 0.365

Anaesthetics and surgery 0.51 (0.38-
0.66) <0.001 1.13

(0.69–1.85) 0.621 3.52
(2.67–4.64) 0.001 1.06

(0.73–1.53) 0.776

Medical specialty areas 0.70
(0.58–0.85) <0.001 1.83

(1.18–2.84) 0.007 3.53
(2.80–4.46) 0.001 1.03

(0.74–1.42) 0.878

Other * 0.87
(0.64–1.18) 0.375 2.89

(1.76–4.75) 0.001 3.24
(2.36–4.46) 0.001 1.33

(0.92–1.92) 0.130
Primary care, community and

residential aged care
0.77

(0.59–1.00) 0.051 1.84
(1.15–2.93) 0.011 2.44

(1.81–3.29) 0.001 1.21
(0.86–1.69) 0.272

Currently works with
COVID-19 patients N/A N/A 1.90

(1.64–2.21) 0.001 N/A
Anticipates working with

COVID-19 patients N/A 1.17
(0.98–1.40) 0.089 N/A 1.05

(0.91–1.22) 0.499

Outcome comparators: part-time (vs. full-time), increased paid hours (vs. negative response), increased unpaid hours (vs. negative
response), redeployed (vs. negative response), and work role changed (vs. negative response). Reference categories: female gender (vs.
male), age (vs. over 50 years), Victoria (vs. other states), has prior mental health condition (vs. none), experienced family or friend infected
with COVID-19 (vs. none), number of years experience (vs. over 15), number of children (vs. 0), elderly care (vs. none), altered household
income (vs. no change), occupation (vs. medical), frontline area (vs. emergency department), currently working with COVID-19 (vs.
negative response), and anticipates working with COVID-19 (vs. negative response). * Other for the frontline area included people working
in paramedicine, radiology, pharmacy, pathology and clinical laboratories, or other areas.
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3.3. Predictors of Individual Preparedness

Independent predictors for receiving training to care for people with COVID-19
included: nursing role, working in ICU, and currently working with people infected
with COVID-19. Women, allied health staff and people working in certain frontline areas
(primary care and other frontline areas) had reduced odds of receiving training (Table 4).

Table 4. Predictors of training and confidence.

Characteristics
Training to Care Confident to Care for

People with COVID-19 Confident in Using PPE Need Training

OR (95% CI) p OR (95% CI) p OR (95% CI) p OR (95% CI) p

Personal Predictors

Female gender 0.66
(0.58–0.76) <0.001 0.64

(0.51–0.80) <0.001 N/A 1.36
(1.21–1.61) <0.001

Age (years)

20–30 1.00
(0.85–1.17) 0.996 0.80

(0.56–1.16) 0.248 0.80
(0.62–1.03) 0.082 1.64

(1.40–1.94) <0.001

31–40 0.99
(0.84–1.15) 0.906 0.73

(0.54–1.00) 0.057 0.64
(0.51–0.81) 0.001 1.53

(1.31–1.79) <0.001

41–50 1.05
(0.88–1.25) 0.556 0.66

(0.51–0.85) 0.001 0.60
(0.46–0.77) 0.001 1.44

(1.22–1.69) <0.001

State (VIC) N/A 1.51
(1.20–1.90) 0.001 1.96

(1.60–2.39) 0.001 0.64
(0.54–0.76) 0.001

Has prior mental health
condition N/A 0.78

(0.65–0.92) 0.005 0.75
(0.64–0.89) 0.001 N/A

Experienced family or friend
infected with COVID-19

1.13
(1.01–1.27) 0.026 1.00

(0.84–1.19) 0.955 0.95
(0.80–1.12) 0.504 1.10

(0.98–1.24) 0.098

Regional location 0.99
(0.86–1.15) 0.951 0.78

(0.63–0.98) 0.033 0.81
(0.67–0.99) 0.035 1.25

(1.07–1.45) 0.004

Household income altered

Increased N/A 0.78
(0.56–1.08) 0.147 0.73

(0.54–0.99) 0.041 1.11
(0.91–1.36) 0.314

Decreased N/A 0.77
(0.57–1.02) 0.077 0.86

(0.66–1.14) 0.296 1.12
(0.94–1.34) 0.220

Has concerns about income 0.89
(0.79–1.01) 0.075 0.64

(0.52–0.78) 0.001 0.63
(0.52–0.75) 0.001 1.56

(1.36–1.79) 0.001

Professional predictors

Number of years’ experience since graduating

6–10 N/A 1.22
(0.95–1.56) 0.118 N/A N/A

11–15 N/A 1.50
(1.10–2.05) 0.010 N/A N/A

≥ 15 N/A 1.81
(1.31–2.50) 0.001 N/A N/A

Occupation

Nursing 1.55
(1.37–1.76) 0.001 1.54

(1.26–1.88) <0.001 1.56
(1.29–1.89) <0.001 0.49

(0.43–0.56) 0.001

Allied health 0.60
(0.50–0.73) 0.001 1.09

(0.84–1.42) 0.508 1.18
(0.91–1.52) 0.216 0.52

(0.43–0.63) 0.001

Other roles 0.28
(0.22–0.35) 0.001 0.80

(0.53–1.22) 0.313 0.99
(0.75–1.33) 0.967 0.71

(0.57–0.88) 0.002

Frontline area

ICU 2.51
(2.03–3.11) 0.001 1.44

(1.00–2.07) 0.048 1.03
(0.75–1.42) 0.851 0.62

(0.50–0.76) <0.001

Anaesthetics and surgery 1.08
(0.88–1.32) 0.448 0.55

(0.40–0.75) 0.001 0.81
(0.60–1.10) 0.177 0.99

(0.81–1.22) 0.946

Medical specialty areas 0.86
(0.74–1.01) 0.079 0.80

(0.62–1.05) 0.111 0.99
(0.78–1.27) 0.947 1.05

(0.89–1.23) 0.573

Other * 0.81
(0.64–1.04) 0.104 0.65

(0.44–0.96) 0.034 0.96
(0.67–1.38) 0.823 0.86

(0.67–1.10) 0.237

Primary care, community and
residential aged care

0.41
(0.33–0.51) 0.001 0.44

(0.31–0.62) 0.001 0.59
(0.44–0.79) 0.001 1.60

(1.29–1.98) <0.001

Currently works with
COVID-19 patients

3.32
(2.95–3.74) 0.001 2.76

(2.28–3.33) 0.001 1.61
(1.34–1.93) 0.001 0.52

(0.46–0.59) 0.001

Outcome comparators: training to care (vs. has not received), confident to care (vs. not confident), confident in using PPE (vs. not
confident), need training (vs. does not). Reference categories: female gender (vs. male), age (vs. over 50 years), Victoria (vs. other states),
has prior mental health condition (vs. none), experienced family or friend infected with COVID-19 (vs. none), regional location (vs. metro),
altered household income (vs. no change), has concerns about household income (vs. does not), number of years experience (vs. over 15),
occupation (vs. medical), frontline area (vs. emergency department), currently working with COVID-19 (vs. negative response). * Other for
the frontline area included people working in paramedicine, radiology, pharmacy, pathology and clinical laboratories, or other areas.
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Independent predictors for having confidence in their ability to care for people with
COVID-19 included: living in the Australian state of Victoria, having 11–15 or more than
15 years’ experience since graduating, nursing role, working in ICU, and currently working
with COVID-19 patients. Women, those age 41–50 years (compared with over 50), people
with a prior mental health diagnosis, people working in a regional area (compared to
metropolitan), and certain frontline areas (anaesthetics, perioperative or surgical, other
non-medical roles, and primary care) had reduced odds of having confidence in caring for
people with COVID-19.

Independent predictors of being confident using PPE included: living in the Australian
state of Victoria, nursing role, and currently working with people infected with COVID-19.
Conversely, people aged 30–50 years (compared with over 50), those with prior mental
health diagnoses, living in regional areas, and primary care workers had reduced odds of
being confident using PPE. Independent predictors of desiring further training regarding
COVID-19 management or PPE usage included: female sex, working in regional locations,
and working in primary care. People in age categories under 50 years, living in Victoria,
working in ICU, with nursing, allied health or other roles (compared to doctors), and those
currently working with COVID-19 patients had reduced odds of desiring further training.

Independent predictors of being less confident in a new area after redeployment
included: having a friend or family member infected with COVID-19, nursing role, and
working in anaesthetics, perioperative, or surgical areas. There was no association between
other personal or occupational co-variates and confidence after redeployment.

Independent predictors of being confident in a new role after role change related to
the pandemic included: having 6–10 years of postgraduate experience or over 15 years
postgraduate experience. People working in anaesthetics, perioperative, or surgical areas
had reduced odds of being confident in a new role. There was no association between other
personal or occupational co-variates and confidence after role change.

3.4. Occupational Change and Mental Health

A third of participants (2389, 30.4%) had a diagnosed mental health condition prior
to the pandemic and many experienced self-reported mental health concerns since the
pandemic, primarily anxiety (4875, 62.1%), burnout (4575, 58.3%), and depression (2175,
27.7%). Validated scale-assessed symptoms of moderate to severe anxiety or depression
were seen in a third of participants (anxiety 2216, 28.3%; depression 2192, 28.0%). Burnout
symptoms were particularly prevalent, with 70.9% (5458) experiencing moderate to severe
emotional exhaustion and 37.4% (2877) experiencing moderate to severe depersonalisation.
A third of participants scored low for the personal achievement subdomain of burnout
(2243, 29.1%). Self-reported PTSD was relatively low at 5.4% (427), though nearly half (3155,
40.5%) showed moderate to severe symptoms of PTSD in the validated IES-6 instrument.

Perception of workplace support was the most frequent mediator of mental health
outcomes (Figure 1 and Supplementary Table S1). Feeling well supported at work was sig-
nificantly associated with reduced odds of experiencing moderate to severe mental health
symptoms on all measured outcomes (anxiety: OR 0.46, CI 0.38–0.56, p = 0.001; depression:
OR 0.52, CI 0.42–0.63, p = 0.001; PTSD: OR 0.59, CI 0.49–0.71, p = 0.001; depersonalisation
subdomain of burnout: OR 0.59, CI 0.49–0.71, p = 0.001; and emotional exhaustion subdo-
main of burnout: OR 0.43, CI 0.34–0.55, p < 0.001). Feeling well supported at work was
significantly associated with increased odds of experiencing personal achievement (OR
1.38, CI 1.13–1.68, p = 0.001). Satisfaction with the usefulness and timing of workplace
communications was independently associated with reduced odds of depersonalisation
(OR 0.70, CI 0.57–0.84, p < 0.001) and increased odds of personal achievement (OR 1.29, CI
1.05–1.58, p = 0.015).
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categories—satisfied with organisational support vs. neutral, satisfied with workplace communications vs. neutral, no
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Redeployment was independently associated with increased odds of depression (OR
1.24, CI 1.03–1.50, p = 0.022), and role change was independently associated with increased
odds of PTSD (OR 1.42, CI 1.23–1.64, p < 0.001) and emotional exhaustion (OR 1.26, CI
1.08–1.47, p = 0.003). Working additional unpaid hours since the onset of the pandemic
was independently associated with increased odds of experiencing emotional exhaustion
(OR 1.35, CI 1.11–1.64, p = 0.003) and reduced odds of higher personal achievement (OR
1.27, CI 1.05–1.53, p = 0.015). Experiencing no change to working hours (OR 0.79, CI 0.70–
0.90, p = 0.001) and being confident caring for COVID-19 patients (OR 0.82, CI 0.70–0.98,
p = 0.032) reduced the odds of PTSD. Similarly, feeling confident using PPE increased the
odds of personal achievement (OR 1.31, CI 1.01–1.68, p = 0.039). Those who indicated a need
for additional training in PPE usage had greater odds of experiencing depersonalisation
(OR 1.21, CI 1.06–1.38, p = 0.005).

4. Discussion

This is the largest, cross-sectional study globally to quantitatively measure the impacts
of the COVID-19 pandemic on occupational disruption, pandemic preparedness, and
mental health, as reported by Australian frontline HCWs. Disruption to healthcare services
during the pandemic has been profound, with many workers experiencing changes in their
working hours, job role, and household income. Although HCWs in direct contact with
COVID-19 patients were more likely to report having received adequate training regarding
COVID-19 patient care and PPE use, many workers felt a need for additional training and
lacked confidence in their ability to care for patients and use PPE safely. A significant
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portion of participants was unsatisfied with the support or communication provided by
their workplaces during this time. Personal, social, and professional predictors have been
identified for occupational change, individual preparedness, and mental health problems.

4.1. Prevalence of Occupational Change and Individual Preparedness

Working increased unpaid hours during COVID-19 was associated with working as
a doctor and additional years of experience since graduation, which is a surrogate for
seniority in the role. The current survey did not identify what type of work the additional
unpaid hours constituted. However, these additional hours may reflect increased pandemic
response coordination and leadership responsibilities. While working unpaid hours has
been the ‘norm’ for doctors for some time [21], this practice is untenable and has long-term
consequences on mental health and workforce retention [22,23]. Furthermore, there may
be legal ramifications, as expecting people to work unpaid is unlawful [24]. In Australia,
the junior doctor workforce recently launched legal action to challenge this practice and
demand payment for all hours of work [25].

People with children at home were not more likely to change their employment status
or work hours after the onset of COVID-19. This may be reflective of policy choices in
Victoria to keep schools and childcare open for frontline workers, reducing their need to
undertake additional caring responsibilities [26]. A policy implication statement prepared
by McHugh [27] indicates that current US emergency response plans rely on an overesti-
mation of nursing capacity based on the presumed availability of temporary or pool nurses
who often also hold a permanent appointment elsewhere. Given the higher likelihood of
nurses to have increased their paid hours during COVID-19, it is likely that Australian
healthcare systems rely on a similarly overstretched workforce.

Training was more likely to be available to those who currently worked with COVID-
19 patients as well as HCWs in the Australian state of Victoria, which was where the
majority of cases during the second wave of the Australian pandemic occurred. The need
for additional training expressed by half of the participants and the high rates of people
anticipating working with COVID-19 patients in the future indicates that training may
be reactive rather than proactive. Insufficient pre-emptive training in preparation for
crisis situations as a barrier to HCW preparedness is not unique to Australian HCWs
or the COVID-19 pandemic [10,28–30]. Competency-based training programs for non-
technical skills have been shown to significantly improve learning outcomes [31] and
increase HCW confidence in resource management when faced with a crisis situation [32].
The rapid development of the COVID-19 outbreak in Australia limited the ability to pre-
emptively train HCWs beyond those in the most direct contact, though lessons from this
pandemic should inform competency-based programs in preparation for ongoing and
future infectious disease outbreaks.

4.2. Impact on Mental Health

Two key occupational factors emerged in the analysis of predictors for poorer mental
health outcomes during COVID-19: perception of workplace support and communication
and availability of training or confidence in caring for people infected with COVID-19.
Feeling well supported by their workplace was a key independent predictor of mental
health outcomes, being associated with approximately half the risk of experiencing mod-
erate to severe anxiety, depression, burnout, and PTSD. The importance of workplace
support is well established in the literature [9,33,34]. Although workplace support has an
important buffering effect on adverse mental health outcomes during crises for HCWs,
these supports are often unavailable or under-utilised. The current study found that 16.2%
(875) of participants felt somewhat or very unsupported. This is consistent with surveys
showing that 12% of Belgian HCWs had a negative experience when seeking support from
their workplace during COVID-19, and 15% did not seek support at all despite feeling a
need to do so [34].
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In addition to support, the communications provided by healthcare organisations
are an opportunity to safeguard HCWs. Those who were satisfied with the usefulness
and timeliness of communications were less likely to experience depersonalisation and
more likely to have a higher sense of personal achievement. Unclear communications
have previously been shown to erode HCWs’ sense of trust in their workplace leadership
and reduce their willingness to respond in a crisis [35–37]. Empowering nurses to hold
leadership roles during crises is essential, as they occupy a unique space, are trained in
emotional support and conflict resolution, and may have insights that are not apparent to
non-frontline workers [33,38].

Those who experienced changes in their work role or were redeployed to a new work
area were at increased risk of depression, PTSD, and emotional exhaustion. Similarly, those
working additional unpaid hours were more likely to experience emotional exhaustion.
This is consistent with prior work on Australian HCW cohorts indicating that the risk
of experiencing a common mental disorder doubles when work hours exceed 55 h per
week [23], and each additional hour represents a 3% increase in the odds of experiencing
psychosocial distress [39]. The need to redeploy or alter the work roles of some HCWs
during a crisis are likely unavoidable, though the increased risk of poorer mental health
outcomes for these workers highlights the need to ensure adequate supports are available.
Targeted training and mental health support for these workers may help reduce the impact
of crises such as COVID-19 on these workers [40].

HCWs who indicated a need for additional training were more likely to experience
depersonalisation, whilst those who felt confident to care for COVID-19 patients were less
likely to experience PTSD symptoms. This is consistent with studies showing that HCWs
performing tasks outside their scope of training due to resource scarcity are at increased
risk of distress [41]. Although training opportunities are generally well provided, there
may be a gap in the communication about, or accessibility of, these training opportunities
to all HCWs. Previous work has shown that despite high levels of willingness, up to a third
of HCWs are unaware of where or how to access additional training [10].

4.3. Strengths and Limitations

The large sample size in this study enabled a detailed examination of occupational
change and the association with mental health. The demographic breakdown of the
participants was broadly female, though this is representative of the Australian workforce,
which is 75% female [18–20]. The survey did not specifically enquire about increased
at-home duties as a form of unpaid working hours, and future studies should address this,
as women and caregivers are more likely to perform high levels of unpaid work in the
home, particularly during COVID-19 [42,43].

Calculation of response rate was not possible due to the wide dissemination of the
survey. Selection and response bias in this voluntary survey may result in over- or under-
reporting of occupational change or mental health symptoms. Validated surveys to detect
symptoms of mental illness were used in lieu of clinical diagnoses, as is standard practice
in surveys exploring psychosocial effects of COVID-19 on health workers [44–46]. It was
not possible to establish baseline data on mental health symptoms pre-pandemic in this
cohort of Australian frontline workers due to the unexpected nature of the pandemic. How-
ever, in this study, the prevalence estimates of mental health conditions reported during
the pandemic are much higher than those reported in earlier studies in non-pandemic
times [47–50]. The single time point was selected to minimise the burden on HCWs,
although this precludes longitudinal examination of mental health trends during the pan-
demic. Longitudinal research is urgently required to better understand any persisting
occupational changes and associated psychosocial effects on HCWs. Occupational change
and associated worsening of mental health may have important ramifications for patient
safety and workforce retention.
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5. Conclusions

This study reveals significant disruption to the working conditions of Australian
frontline HCWs during COVID-19 with associated impacts on mental health. Useful and
timely organisational support and communication were two of the strongest factors in
mitigating impacts on mental health. Long-term, evidence-based policies and practices that
focus on organisational and personal preparedness are needed to safeguard the healthcare
workforce during the ongoing COVID-19 pandemic and in future crises 6.

Supplementary Materials: The following are available online at https://www.mdpi.com/article/
10.3390/ijerph18179263/s1, Table S1: Predictors of mental health outcomes. Supplement S1: Future
Proofing Frontline Healthcare Workers in Times of Pandemic and Other Crises.

Author Contributions: All authors meet the requirements of authorship. Conceptualisation, N.S.,
A.P., K.W., M.B. and L.K.; Methodology, N.S., K.W., M.B. and L.K.; Formal Analysis, L.K.; Investiga-
tion, N.S., A.P., M.B., K.W. and L.K.; Resources, N.S., L.K. and K.W.; Data Curation, N.S. and K.W.;
Writing—Original Draft Preparation, N.S., A.P., M.B., L.K. and K.W.; Writing—Review and Editing,
N.S., A.P., M.B., L.K. and K.W., Supervision, N.S., L.K. and K.W.; Project Administration, N.S. and
K.W.; Funding Acquisition, N.S. and K.W. All authors have read and agreed to the published version
of the manuscript.

Funding: The Royal Melbourne Hospital Foundation and the Lord Mayor’s Charitable Foundation
kindly provided financial support for this study. Funding bodies had no role in the research activity.
All authors were independent of the funders and had access to the study data. No competing interests
are declared.

Institutional Review Board Statement: Ethics approval was provided by the Royal Melbourne
Hospital Human Research Ethics Committee (HREC/67074/MH-2020, approved 20th August 2020).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Data available upon reasonable request to the corresponding author.

Acknowledgments: We gratefully acknowledge and thank the Royal Melbourne Hospital Founda-
tion and the Lord Mayor’s Charitable Foundation for financial support for this study. We acknowl-
edge the following people who helped plan and disseminate the survey: Mark Putland, Douglas
Johnson, Shyamali Dharmage, Elizabeth Barson, Nicola Atkin, Clare Long, Irene Ng, Anne Holland,
Jane Munro, Irani Thevarajan, Cara Moore, Anthony McGillion, and Debra Sandford. We wish
to thank the numerous health organisations, universities, professional societies, associations, and
colleges, and many supportive individuals who assisted in disseminating the survey. We thank
the Royal Melbourne Hospital Business Intelligence Unit, which provided and hosted the REDCap
electronic data capture tools.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Butt, C. Ten Graphs that Show the Rise and Fall of Victoria’s COVID-19-Second Wave; Age: Melbourne, Australia, 2020.
2. Murray-Atfield, Y.; Dunstan, J. Melbourne Placed under Stage 4 Lockdown, 8pm Curfew, Regional Victoria Moved to Stage 3 Restrictions;

Australian Broadcasting Corporation: Sydney, Australia, 2020; 8p.
3. Australian Bureau of Statistics. Household Impacts of COVID-19 Survey 1–6 April 2020. Available online: https://www.abs.gov.

au/statistics/people/people-and-communities/household-impacts-covid-19-survey/1-6-apr-2020 (accessed on 6 April 2021).
4. Newby, J.M.; O’Moore, K.; Tang, S.; Christensen, H.; Faasse, K. Acute mental health responses during the COVID-19 pandemic in

Australia. PLoS ONE 2020, 15, e0236562. [CrossRef]
5. Wright, L.; Steptoe, A.; Fancourt, D. Are we all in this together? Longitudinal assessment of cumulative adversities by

socioeconomic position in the first 3 weeks of lockdown in the UK. J. Epidemiol. Community Health 2020, 74, 683. [CrossRef]
[PubMed]

6. Wright, L.; Steptoe, A.; Fancourt, D. Are adversities and worries during the COVID-19 pandemic related to sleep quality?
Longitudinal analyses of 48,000 UK adults. medRxiv 2020, 16, e0248919.

7. Panda, N.; Sinyard, R.D.; Henrich, N.; Cauley, C.E.; Hannenberg, A.A.; Sonnay, Y.; Bitton, A.; Brindle, M.; Molina, G. Redeploy-
ment of Health Care Workers in the COVID-19 Pandemic: A Qualitative Study of Health System Leaders’ Strategies. J. Patient Saf.
2021, 17, 256–263. [CrossRef]

https://www.mdpi.com/article/10.3390/ijerph18179263/s1
https://www.mdpi.com/article/10.3390/ijerph18179263/s1
https://www.abs.gov.au/statistics/people/people-and-communities/household-impacts-covid-19-survey/1-6-apr-2020
https://www.abs.gov.au/statistics/people/people-and-communities/household-impacts-covid-19-survey/1-6-apr-2020
http://doi.org/10.1371/journal.pone.0236562
http://doi.org/10.1136/jech-2020-214475
http://www.ncbi.nlm.nih.gov/pubmed/32503892
http://doi.org/10.1097/PTS.0000000000000847


Int. J. Environ. Res. Public Health 2021, 18, 9263 13 of 14

8. Johnston, K.; Tyson, C.; Danny, I.; Meyer, L. Impact of the COVID-19 pandemic on the career of junior doctors. Med. J. Aust. 2021,
214, 295–296. [CrossRef] [PubMed]

9. Tibandebage, P.; Kida, T.; Mackintosh, M.; Ikingura, J. Can managers empower nurse-midwives to improve maternal health care?
A comparison of two resource-poor hospitals in Tanzania. Int. J. Health Plan. Manag. 2016, 31, 379–395. [CrossRef]

10. Lim, G.H.; Lim, B.L.; Vasu, A. Survey of factors affecting health care workers’ perception towards institutional and individual
disaster preparedness. Prehospital Disaster Med. 2013, 28, 353–358. [CrossRef]

11. Good, L. Addressing hospital nurses’ fear of abandonment in a bioterrorism emergency. AAOHN J. Off. J. Am. Assoc. Occup.
Health Nurses 2007, 55, 493–500. [CrossRef] [PubMed]

12. Harris, P.A.; Taylor, R.; Thielke, R.; Payne, J.; Gonzalez, N.; Conde, J.G. Research electronic data capture (REDCap)—A metadata-
driven methodology and workflow process for providing translational research informatics support. J. Biomed. Inform. 2009, 42,
377–381. [CrossRef]

13. Riley, M.R.; Mohr, D.C.; Waddimba, A.C. The reliability and validity of three-item screening measures for burnout: Evidence
from group-employed health care practitioners in upstate New York. Stress Health 2018, 34, 187–193. [CrossRef] [PubMed]

14. Thoresen, S.; Tambs, K.; Hussain, A.; Heir, T.; Johansen, V.; Bisson, J. Brief measure of posttraumatic stress reactions: Impact of
Event Scale-6. Soc. Psychiatry Psychiatr. Epidemiol. 2009, 45, 405–412. [CrossRef] [PubMed]

15. Spitzer, R.L.; Kroenke, K.; Williams, J.B.W.; Löwe, B. A Brief Measure for Assessing Generalized Anxiety Disorder: The GAD-7.
Arch. Intern. Med. 2006, 166, 1092–1097. [CrossRef]

16. Kroenke, K.; Spitzer, R.L.; Williams, J.B. The PHQ-9: Validity of a brief depression severity measure. J. Gen. Intern. Med. 2001, 16,
606–613. [CrossRef]

17. RStudio Team. RStudio: Integrated Development Environment for R. 2015. Available online: http://www.rstudio.com/ (accessed
on 8 July 2021).

18. Australian Institute of Health and Welfare. Health Workforce; Australian Institute of Health and Welfare: Canberra, Australia, 2020.
Available online: https://www.aihw.gov.au/reports/australias-health/health-workforce (accessed on 14 February 2021).

19. Medical Board of Australia. Registration Data Table—December 2020. Available online: https://www.medicalboard.gov.au/
news/statistics.aspx (accessed on 28 April 2021).

20. Nursing and Midwifery Board. Nursing and Midwifery Board of Australia Registrant Data. Available online: https://www.
nursingmidwiferyboard.gov.au/about/statistics.aspx (accessed on 4 May 2021).

21. Rimmer, A. Over 80% of doctors work unpaid overtime, NHS survey shows. BMJ 2015, 350, h1086. [CrossRef]
22. Tsai, Y.-H.; Huang, N.; Chien, L.-Y.; Chiang, J.-H.; Chiou, S.-T. Work hours and turnover intention among hospital physicians in

Taiwan: Does income matter? BMC Health Serv. Res. 2016, 16, 667. [CrossRef] [PubMed]
23. Petrie, K.; Crawford, J.; LaMontagne, A.D.; Milner, A.; Dean, J.; Veness, B.G.; Christensen, H.; Harvey, S.B. Working hours,

common mental disorder and suicidal ideation among junior doctors in Australia: A cross-sectional survey. BMJ Open 2020,
10, e033525. [CrossRef]

24. Fair Work Ombudsman, Unpaid Work Fact Sheet. 2017. Available online: https://www.fairwork.gov.au/tools-and-resources/
fact-sheets/unpaid-work/unpaid-work-unpaid-work (accessed on 11 June 2021).

25. Daly, N.; Robb, K. Junior doctors to launch new class action claiming unrostered, unpaid overtime. ABC News, 19 May 2021.
Available online: https://www.abc.net.au/news/2021-05-19/junior-doctors-new-class-action-claiming-unpaid-overtime/10
0147606(accessed on 11 June 2021).

26. ABC News. Victorian Schools Return for Term Two Online during Coronavirus Pandemic. 2020. Available online: https://www.
abc.net.au/news/2020-04-15/coronavirus-sends-victorian-schools-online-for-term-two/12149390 (accessed on 6 April 2021).

27. McHugh, M.D. Hospital nurse staffing and public health emergency preparedness: Implications for policy. Public Health Nurs.
2010, 27, 442–449. [CrossRef] [PubMed]

28. Alzahrani, F.; Kyratsis, Y. Emergency nurse disaster preparedness during mass gatherings: A cross-sectional survey of emergency
nurses’ perceptions in hospitals in Mecca, Saudi Arabia. BMJ Open 2017, 7, e013563. [CrossRef]

29. Mosca, N.W.; Sweeney, P.M.; Hazy, J.M.; Brenner, P. Assessing bioterrorism and disaster preparedness training needs for school
nurses. J. Public Health Manag. Pract. JPHMP 2005, 11, S38–S44. [CrossRef] [PubMed]

30. Veenema, T.G.; Griffin, A.; Gable, A.R.; MacIntyre, L.; Simons, R.N.; Couig, M.P.; Walsh, J.J., Jr.; Lavin, R.P.; Dobalian, A.; Larson,
E. Nurses as Leaders in Disaster Preparedness and Response—A Call to Action. J. Nurs. Scholarsh. Off. Publ. Sigma Tau Int. Honor.
Soc. Nurs. 2016, 48, 187–200. [CrossRef]

31. Farra, S.L.; Smith, S.; Bashaw, M.A. Learning Outcome Measurement in Nurse Participants After Disaster Training. Disaster Med.
Public Health Prep. 2016, 10, 728–733. [CrossRef]

32. Rudy, S.J.; Polomano, R.; Murray, W.B.; Henry, J.; Marine, R. Team management training using crisis resource management results
in perceived benefits by healthcare workers. J. Contin. Educ. Nurs. 2007, 38, 219–226. [CrossRef] [PubMed]

33. VanDevanter, N.; Raveis, V.H.; Kovner, C.T.; McCollum, M.; Keller, R. Challenges and Resources for Nurses Participating in a
Hurricane Sandy Hospital Evacuation. J. Nurs. Scholarsh. Off. Publ. Sigma Tau Int. Honor. Soc. Nurs. 2017, 49, 635–643. [CrossRef]

34. Vanhaecht, K.; Seys, D.; Bruyneel, L.; Cox, B.; Kaesemans, G.; Cloet, M.; van den Broeck, K.; Cools, O.; de Witte, A.; Lowet, K.;
et al. COVID-19 is having a destructive impact on health-care workers’ mental well-being. Int. J. Qual. Health Care J. Int. Soc. Qual.
Health Care 2021, 33, 1–6.

http://doi.org/10.5694/mja2.50996
http://www.ncbi.nlm.nih.gov/pubmed/33772809
http://doi.org/10.1002/hpm.2279
http://doi.org/10.1017/S1049023X1300349X
http://doi.org/10.1177/216507990705501203
http://www.ncbi.nlm.nih.gov/pubmed/18183801
http://doi.org/10.1016/j.jbi.2008.08.010
http://doi.org/10.1002/smi.2762
http://www.ncbi.nlm.nih.gov/pubmed/28524379
http://doi.org/10.1007/s00127-009-0073-x
http://www.ncbi.nlm.nih.gov/pubmed/19479171
http://doi.org/10.1001/archinte.166.10.1092
http://doi.org/10.1046/j.1525-1497.2001.016009606.x
http://www.rstudio.com/
https://www.aihw.gov.au/reports/australias-health/health-workforce
https://www.medicalboard.gov.au/news/statistics.aspx
https://www.medicalboard.gov.au/news/statistics.aspx
https://www.nursingmidwiferyboard.gov.au/about/statistics.aspx
https://www.nursingmidwiferyboard.gov.au/about/statistics.aspx
http://doi.org/10.1136/bmj.h1086
http://doi.org/10.1186/s12913-016-1916-2
http://www.ncbi.nlm.nih.gov/pubmed/27871296
http://doi.org/10.1136/bmjopen-2019-033525
https://www.fairwork.gov.au/tools-and-resources/fact-sheets/unpaid-work/unpaid-work-unpaid-work
https://www.fairwork.gov.au/tools-and-resources/fact-sheets/unpaid-work/unpaid-work-unpaid-work
https://www.abc.net.au/news/2021-05-19/junior-doctors-new-class-action-claiming-unpaid-overtime/100147606
https://www.abc.net.au/news/2021-05-19/junior-doctors-new-class-action-claiming-unpaid-overtime/100147606
https://www.abc.net.au/news/2020-04-15/coronavirus-sends-victorian-schools-online-for-term-two/12149390
https://www.abc.net.au/news/2020-04-15/coronavirus-sends-victorian-schools-online-for-term-two/12149390
http://doi.org/10.1111/j.1525-1446.2010.00877.x
http://www.ncbi.nlm.nih.gov/pubmed/20840714
http://doi.org/10.1136/bmjopen-2016-013563
http://doi.org/10.1097/00124784-200511001-00007
http://www.ncbi.nlm.nih.gov/pubmed/16205541
http://doi.org/10.1111/jnu.12198
http://doi.org/10.1017/dmp.2016.41
http://doi.org/10.3928/00220124-20070901-08
http://www.ncbi.nlm.nih.gov/pubmed/17907666
http://doi.org/10.1111/jnu.12329


Int. J. Environ. Res. Public Health 2021, 18, 9263 14 of 14

35. De Leo, A.; Cianci, E.; Mastore, P.; Gozzoli, C. Protective and Risk Factors of Italian Healthcare Professionals during the COVID-19
Pandemic Outbreak: A Qualitative Study. Int. J. Environ. Res. Public Health 2021, 18, 453. [CrossRef]

36. Al Knawy, B.A.; Al-Kadri, H.M.F.; Elbarbary, M.; Arabi, Y.; Balkhy, H.H.; Clark, A. Perceptions of postoutbreak management by
management and healthcare workers of a Middle East respiratory syndrome outbreak in a tertiary care hospital: A qualitative
study. BMJ Open 2019, 9, e017476. [CrossRef] [PubMed]

37. Tseng, H.-C.; Chen, T.-F.; Chou, S.-M. SARS: Key factors in crisis management. J. Nurs. Res. JNR 2005, 13, 58–65. [CrossRef]
38. Shih, F.-J.; Turale, S.; Lin, Y.-S.; Gau, M.-L.; Kao, C.-C.; Yang, C.-Y.; Liao, Y.-C. Surviving a life-threatening crisis: Taiwan’s nurse

leaders’ reflections and difficulties fighting the SARS epidemic. J. Clin. Nurs. 2009, 18, 3391–3400. [CrossRef] [PubMed]
39. Lau, M.W.; Li, W.E.; Llewellyn, A.; Cyna, A.M. Prevalence and associations of psychological distress in Australian junior medical

officers. Intern. Med. J. 2017, 47, 1190–1196. [CrossRef]
40. Mellins, C.A.; Mayer, L.E.S.; Glasofer, D.R.; Devlin, M.J.; Albano, A.M.; Nash, S.S.; Engle, E.; Cullen, C.; Ng, W.Y.K.; Allmann,

A.E.; et al. Supporting the well-being of health care providers during the COVID-19 pandemic: The CopeColumbia response.
Gen. Hosp. Psychiatry 2020, 67, 62–69. [CrossRef]

41. Doobay-Persaud, A.; Evert, J.; DeCamp, M.; Evans, C.T.; Jacobsen, K.H.; Sheneman, N.E.; Goldstein, J.L.; Nelson, B.D. Extent,
nature and consequences of performing outside scope of training in global health. Glob. Health 2019, 15, 60. [CrossRef] [PubMed]

42. Collins, C.; Landivar, L.C.; Ruppanner, L.; Scarborough, W.J. COVID-19 and the Gender Gap in Work Hours. Gend. Work Organ.
2020, 28, 101–112. [CrossRef]

43. Australian Bureau of Statistics. Household Impacts of COVID-19 Survey: Coronavirus (COVID-19) Impacts on Jobs, Unpaid Care,
Domestic Work, Mental Health and Related Services, and Life after COVID-19 Restrictions; Australian Bureau of Statistics: Canberra,
Australia, 2020. Available online: https://www.abs.gov.au/statistics/people/people-and-communities/household-impacts-
covid-19-survey/6-10-july-2020 (accessed on 6 April 2021).

44. Dobson, H.; Malpas, C.B.; Burrell, A.J.C.; Gurvich, C.; Chen, L.; Kulkarni, J.; Winton-Brown, T. Burnout and psychological distress
amongst Australian healthcare workers during the COVID-19 pandemic. Australas. Psychiatry 2020, 29, 26–30. [CrossRef]

45. Hines, S.E.; Chin, K.H.; Glick, D.R.; Wickwire, E.M. Trends in Moral Injury, Distress, and Resilience Factors among Healthcare
Workers at the Beginning of the COVID-19 Pandemic. Int. J. Environ. Res. Public Health 2021, 18, 488. [CrossRef] [PubMed]

46. Zhang, W.R.; Wang, K.; Yin, L.; Zhao, W.F.; Xue, Q.; Peng, M.; Min, B.Q.; Tian, Q.; Leng, H.X.; Du, J.L.; et al. Mental Health and
Psychosocial Problems of Medical Health Workers during the COVID-19 Epidemic in China. Psychother. Psychosom. 2020, 89,
242–250. [CrossRef] [PubMed]

47. Hollingsworth, C.E.; Wesley, C.; Huckridge, J.; Finn, G.M.; Griksaitis, M.J. Impact of child death on paediatric trainees. Arch. Dis.
Child. 2018, 103, 14–18. [CrossRef] [PubMed]

48. Thompson, C.V.; Naumann, D.N.; Fellows, J.L.; Bowley, D.M.; Suggett, N. Post-traumatic stress disorder amongst surgical
trainees: An unrecognised risk? Surg. J. R. Coll. Surg. Edinb. Irel. 2017, 15, 123–130. [CrossRef] [PubMed]

49. Leinweber, J.; Creedy, D.K.; Rowe, H.; Gamble, J. Responses to birth trauma and prevalence of posttraumatic stress among
Australian midwives. Women Birth J. Aust. Coll. Midwives 2017, 30, 40–45. [CrossRef]

50. Imo, U.O. Burnout and psychiatric morbidity among doctors in the UK: A systematic literature review of prevalence and
associated factors. BJPsych Bull. 2017, 41, 197–204. [CrossRef] [PubMed]

http://doi.org/10.3390/ijerph18020453
http://doi.org/10.1136/bmjopen-2017-017476
http://www.ncbi.nlm.nih.gov/pubmed/31061009
http://doi.org/10.1097/00134372-200503000-00008
http://doi.org/10.1111/j.1365-2702.2008.02521.x
http://www.ncbi.nlm.nih.gov/pubmed/19207797
http://doi.org/10.1111/imj.13545
http://doi.org/10.1016/j.genhosppsych.2020.08.013
http://doi.org/10.1186/s12992-019-0506-6
http://www.ncbi.nlm.nih.gov/pubmed/31675976
http://doi.org/10.1111/gwao.12506
https://www.abs.gov.au/statistics/people/people-and-communities/household-impacts-covid-19-survey/6-10-july-2020
https://www.abs.gov.au/statistics/people/people-and-communities/household-impacts-covid-19-survey/6-10-july-2020
http://doi.org/10.1177/1039856220965045
http://doi.org/10.3390/ijerph18020488
http://www.ncbi.nlm.nih.gov/pubmed/33435300
http://doi.org/10.1159/000507639
http://www.ncbi.nlm.nih.gov/pubmed/32272480
http://doi.org/10.1136/archdischild-2017-313544
http://www.ncbi.nlm.nih.gov/pubmed/28821498
http://doi.org/10.1016/j.surge.2015.09.002
http://www.ncbi.nlm.nih.gov/pubmed/26482084
http://doi.org/10.1016/j.wombi.2016.06.006
http://doi.org/10.1192/pb.bp.116.054247
http://www.ncbi.nlm.nih.gov/pubmed/28811913

	Introduction 
	Materials and Methods 
	Study Design and Sample 
	Data Collection 
	Statistical Analysis 

	Results 
	Occupational Environment and Disruptions 
	Predictors of Occupational Change 
	Predictors of Individual Preparedness 
	Occupational Change and Mental Health 

	Discussion 
	Prevalence of Occupational Change and Individual Preparedness 
	Impact on Mental Health 
	Strengths and Limitations 

	Conclusions 
	References

