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Background
Western Australia’s response to the COVID-19 pandemic was
swift and effective in implementing public health protections and
preventing the spread of the virus for the first 2 years. However,
healthcare staff continued to be at increased risk of mental
health concerns.

Aims
To investigate the longitudinal patterns of post-traumatic stress
symptoms (PTSS), depression and anxiety among healthcare
workers in Western Australia, and the risk and protective factors
associated with changes in status during the first wave.

Method
Participants comprised 183 healthcare staff working at tertiary
hospitals and major clinics across Perth, for whom longitudinal
data were available. Questionnaire data were collected before
Western Australia’s first major COVID-19 community wave in
early 2022 and following the first wave in late 2022. Online sur-
veys comprised validated measures assessing psychological
symptoms, risk and protective factors, and original measures of
workplace factors.

Results
Overall rates of PTSS, depression and anxiety remained stable
across the two assessment points. However, latent growth
models revealed that those with lower PTSS, depression or
anxiety symptoms at baseline reported a larger increase in

symptoms over time, and those with higher symptoms at base-
line had a smaller decline over time, indicating a ‘catch-up’
effect. Workplace stressors, sleep difficulties and trauma
exposure were key risk factors for changes in psychological
symptoms from baseline, and workplace and social supports
played protective roles.

Conclusions
Improvements in systemic workplace factors are needed to
support healthcare workers’ mental health during periods of
acute stress, even in settings with high levels of emergency
preparedness.
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The COVID-19 pandemic has had a profound impact on the mental
health of healthcare workers globally. The nature of the pandemic,
including the high transmissibility of the virus, lack of effective
treatments, unprecedented workload and shortages in personal pro-
tective equipment (PPE), resulted in significant challenges for
healthcare staff,1,2 with ongoing consequences for mental
health.3,4 In addition, healthcare workers have had to navigate
complex ethical dilemmas, such as deciding who should receive
treatment when resources are limited, which have resulted in
moral distress.5–7 Social isolation, stigma and dealing with extensive
absenteeism within the workforce have all created further burdens
and mental health risk during varied stages of the pandemic.8 A
now extensive evidence base highlights the high mental health
need and range of factors associated with psychological distress
among hospital staff responding to COVID-19.9,10 Recent evidence
suggests that nuanced factors may be associated with changes in
mental health over time.3

Longitudinal research to date has provided valuable insights
into the psychological impacts of the pandemic.4,11 A recent system-
atic review of longitudinal research across disasters and health
emergencies indicated that pandemics are associated with signifi-
cantly higher levels of post-traumatic stress symptoms (PTSS) com-
pared with most other disaster types, and higher levels of anxiety
that reduced after the first year to levels consistent with other

disasters.12 Longitudinal studies of healthcare workers’ mental
health symptoms have revealed worsening psychological symptoms
over time,13–15 although a small number have demonstrated
improvements in the latter stages of the pandemic.3 Importantly,
workload stress has increased over the pandemic period across
global settings,15 increasing psychological stress among staff,16

with significant implications for retention and staff leave pat-
terns.17,18 To date, studies have focused on areas heavily affected
by the pandemic, and few studies have explored the mental health
impacts for healthcare workers operating in settings with wide-
spread public health protections.19

Western Australian context

Western Australia’s early response to the COVID-19 pandemic was
proactive and effective in preventing the spread of the virus.20 The
state government implemented a range of measures in the initial
stages, including international and state border closures, quarantine
requirements, rapid lockdowns and an extensive vaccination cam-
paign. As a result, 99% of the 2.7 million population had received
two COVID-19 vaccinations and 65% had received three vaccina-
tions before the first major community outbreak in March
2022,21,22 and thus healthcare staff had been largely protected
from infection risk and surges in healthcare need. However,
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witnessing the pandemic’s effects on the physical and mental health
of healthcare staff overseas created significant anticipatory stress.23

An assessment of PTSS, depression and anxiety status among
Western Australian healthcare staff in the lead up to the borders
reopening (and the first major community wave) demonstrated
moderate levels of mental health concerns, despite the low
number of COVID-19 cases.19 Reported mental health concerns
were lower than those recorded in other states of Australia2,24,25

and global reports,26,27 indicating some support for the mental
health effects of strong protections early in the pandemic.19

Study aims

Western Australia’s engagement in emergency preparedness for the
2 years preceding the COVID-19 outbreak presents a unique setting
to explore the longitudinal impacts of pandemic response on the
healthcare system. Accordingly, we aimed to determine the risk
and protective factors associated with changes in mental health
status among Western Australian healthcare workers responding
to the pandemic. We assessed symptoms of PTSS, depression and
anxiety both before and after the first major community wave of
COVID-19, and measured a range of risk and protective factors at
each time point. Building on the findings at baseline,19 it was
hypothesised that (a) PTSS, depression and anxiety symptoms
would increase across the sample after the first COVID-19 wave
in Western Australia; (b) female gender, nursing professions,
sleep difficulties and workplace stressors would be associated with
increases in PTSS, depression and anxiety symptoms over time;
and (c) higher levels of social support, workplace support and
older age would play a protective role for PTSS, depression and
anxiety symptoms over time.

Method

Participants and procedure

The authors assert that all procedures contributing to this work
comply with the ethical standards of the relevant national and insti-
tutional committees on human experimentation and with the
Helsinki Declaration of 1975, as revised in 2013. All procedures
involving human participants were approved by the Department
of Health North Metropolitan Area Mental Health Services
Human Research Ethics Committee (approval number:
RGS-4034). Healthcare staff employed at four major tertiary hospi-
tals and a large mental health service in metropolitan Perth and the
Peel region were invited to participate. All health staff (including
doctors, nurses, midwives, allied health professionals, auxiliary
staff, executives and management) were eligible. The study was pro-
moted via online flyers through Department of Health staff commu-
nications, hospital-wide forums and team meetings. A website was
established, accessed via a QR code on the flyer, which would direct
staff to the survey. All participants provided written informed
consent online before accessing the survey at each time point.
Participants completed the first survey between 30 November
2021 and 7 March 2022. The data were deidentified, and partici-
pants created a private unique code to link data at later stages.
Respondents were asked to provide their email address to enable
follow-up, which was stored separately to the data. The follow-up
assessment was conducted between 5 September and 31 October
2022. All participants who had consented and provided an email
address were sent an email inviting their participation in the
second survey. Completion of the questionnaires took 15–20 min.
At each time point, three participants were selected at random
and sent a $50 supermarket gift voucher to thank them for their
time.

Measures

A suite of validated and original measures was administered at each
time point via an online survey.28 Full psychometric details for the
study measures have been published previously.19

Demographic characteristics

Demographic data were collected on age, gender, profession,
department, work setting, employment status, prior experience
working with infectious disease, COVID-19 exposure and training.

Workplace factors

Work-related stressors and supports scales were developed by the
study team, based on a review of the relevant literature, consulta-
tions with healthcare staff (n = 7), and team expertise. The scales
were designed to capture relevant stressors and supports and were
revised at follow-up to reflect the current context. Workplace stres-
sor items included concerns regarding infection (COVID-19 and
other illness), increases in workload, access to PPE, financial secur-
ity, team cohesion, management of home and work responsibilities,
and stigma. Supports included frequent and timely information,
clarity of responsibilities, access to PPE, hospital leadership respon-
siveness, team and management support. Workplace stressors and
supports were measured on a five-point Likert scale, sum scores
were calculated, and higher scores indicated higher levels of work-
related stress or satisfaction, respectively. Internal consistency was
high at baseline for workplace stressors (α = 0.88, ωt = 0.90) and
supports (α = 0.91, ωt = 0.92).

Protective factors

Coping strategies were assessed with the four-item Brief Resilient
Coping Scale questionnaire,29 rated on a five-point Likert scale
(α = 0.71). Higher scores indicated better coping. Social support
was measured with the three-item Oslo Social Support Scale30

(α = 0.77). A sum score was calculated (range: 3–14), with higher
scores indicating stronger social support. The average interitem cor-
relation was good (Mean r = 0.55), with α = 0.77.

Sleep quality

Sleep difficulties were assessed with the Sleep Condition Indicator.31

A sum score was calculated ranging from 0–32, with higher scores
indicating greater sleep difficulty. We applied a cut-off score of 16
to report prevalence of probable insomnia disorder, shown to
have a sensitivity of 89% and specificity of 82%.31 The average inter-
item correlation was good (Mean r = 0.52), with α = 0.88 at baseline.

PTSS

Trauma exposure was measured via the PCL-5 Trauma Checklist,
and PTSS were assessed with the Primary Care PTSD Screen for
DSM-5.32 A sum score was calculated for those who experienced
trauma, on five items related to the experience they listed as most
distressing (range: 0–5, higher scores indicating higher levels of
PTSS). The average interitem correlation suggested that the items
were homogeneous, but also containing sufficient unique variance
(Mean r = 0.31), with α = 0.69. Prevalence of probable clinical
levels of PTSS was reported with a cut-off point of 4 points as
recommended.32,33

Depressive symptoms

Depression was assessed with the Patient Health Questionnaire-9,34

scoring each of the nine DSM-5 depression criteria on a four-point
Likert scale. The average interitem correlation suggested that the
items were homogeneous, but also containing sufficient unique
variance (Mean r = 0.46) with α = 0.88. Sum scores were calculated
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(range: 0–27), with higher scores indicating higher levels of depres-
sion. Scores of 5, 10, 15 and 20 were taken as the cut-off points for
mild, moderate, moderately severe and severe depression, respect-
ively, consistent with prior research in a comparative sample.24

Anxiety symptoms

Anxiety was assessed with the Generalised Anxiety Disorder-7,35,36

using the four-response option. The average interitem correlation
suggested that the items were homogeneous, but possibly not con-
taining sufficient unique variance (Mean r = 0.61), with α = 0.92.
Sum scores were calculated (range: 0–21), and scores of 5, 10 and
15 were taken as the cut-off points for mild, moderate and severe
anxiety, respectively, consistent with prior research.24

Data analysis

Data were exported from Qualtrics (XM Platform for Windows,
Qualtrics, Seattle, Washington, USA; www.qualtrics.com) and
uploaded in R statistics (version 4.2.2 for Windows, Lucent
Technologies Inc., New Jersey, USA; www.r-project.org).
Descriptive statistics were reported in tables. Little’s missing
values analyses were conducted and missing data were imputed
with mean values. Three conditional latent growth curve analyses
were completed to assess changes in symptoms over time, using
the lavaan package37 for each outcome (PTSS, anxiety and depres-
sion). Nine predictors were included for the intercept (age, gender,
profession, COVID-19 exposure, trauma exposure, work stressors,
coping, social support and work support, all of which were assessed
at baseline), and the interaction effects between work support and
COVID-19 exposure and insomnia and COVID-19 exposure.
Four variables assessed at follow-up (work stressors, work
support, profession change and trauma exposure: total of 13 variables
and two interaction effects) were added as predictors of the slopes.
Categorical predictors in the analyses were grouped into fewer
levels: gender (0 =male, 1 = female), profession (0 =managerial,
1 = admin, 2 = allied health, 3 = doctor, 4 = nurse and midwifery),
profession change (0 = not changed, 1 = changed), COVID-19 expos-
ure (0 = no exposure to COVID-19, 1 = exposure to COVID-19) and
trauma exposure (0 = no trauma exposure, 1 = exposure to trauma).
Age, insomnia, coping, social support, work support and workplace
stressors were included as continuous variables. Goodness of fit of
the data38 to themodels was assessed with χ2 (P < 0.050), comparative
fit index (CFI; >0.95), Tucker–Lewis index (TLI; >0.95), root mean
square error of appoximation (RMSEA; <0.06) and standardised
root mean square residual (SRMR; <0.06).

Results

Descriptive statistics, missingness and bivariate
correlations

A total of 563 individuals accessed the baseline survey, 533 provided
consent to participate and 431 provided data. The follow-up survey
was accessed on average 7.84 (s.d. = 1.11) months after the baseline
survey, by a total of 241 people, with 218 starting the survey ques-
tions (50.6% response rate). Detailed baseline data have been
reported previously.19 Of the 218 who completed the follow-up
survey, 11.5% of data were missing. There were 11 cases with
>80%, and 21 cases with >50% of missing data. Little’s missing com-
pletely at random test on n = 218 was significant (P < 0.001), indi-
cating the data were not completely missing at random; people
dropped out of the survey over time, but no other patterns were
observed when comparing the demographic, predictor and
outcome values in those with missing and no missing data, using
the naniar package.39

Of the 218 people who completed the follow-up survey, we were
able to match baseline data for 183 participants; n = 35 had follow-
up data but no matched baseline data, and n = 249 had baseline data
but no follow-up data. There were no differences at baseline
between those who completed the follow-up and those who did
not, except for employment (P = 0.002), with fewer people in
casual employment contracts completing the follow-up survey
(0.5% at follow-up v. 5.2% at baseline). We ran the models with
and without imputed values, to check whether imputation of
missing values biased our results, and we found no difference in pat-
terns of results. This provided support that imputation of missing
values did not change or skew our analyses.

The following results only include the matched participants
(n = 183). The mean age of the sample at baseline was 42.8 (s.d. =
11.6), comprising predominantly women (84% women, 15% men
and 0.5% other gender). At baseline, most participants worked
with in-patients (n = 54, 30%), out-patients (n = 38, 21%) or both
(n = 48, 26%). Fewer worked in the emergency department (n =
25, 14%), the office (n = 21, 11%), or in the community (n = 6,
3.3%) or other setting (n = 6, 3.3%). There was no difference
between baseline and follow-up in the number of areas people
worked in, and participants worked mostly in one area (time
point 0 (T0): 77% v. time point 1 (T1): 80%; P = 0.500). The
sample comprised mostly nurses (n = 77, 42%) and allied health
professionals (n = 55, 30%), followed by administrative (n = 20,
11%) and managerial staff (n = 15, 8.2%). Doctors (n = 8, 4.4%),
midwives (n = 6, 3.3%) and executives (n = 1, 0.5%) are less repre-
sented in the sample. Between the baseline and follow-up survey,
nurses (n = 29, 43%) and allied health professionals (n = 20, 30%)
chose to change their professional role most often. Those in man-
agerial (n = 6, 9.1%), administrative positions (n = 5, 7.6%), prac-
ticing as midwifes (n = 4, 6.1%), executives (n = 1, 1.5%) or

Table 1 Changes in employment and work settings for healthcare
workers in Western Australia (N = 183)

Variable Baselinea Follow-upa P-valueb

Employment <0.001
Casual 1 (0.5%) 4 (2.2%)
Full-time 117 (64%) 108 (60%)
Part-time 65 (36%) 67 (37%)
Temporary unemployed 0 (0%) 2 (1.1%)
(Missing) 0 2

Work setting
Administration 26 (14%) 16 (8.7%) 0.100
Anaesthetics 4 (2.2%) 0 (0%) 0.120
Dietetics 4 (2.2%) 1 (0.5%) 0.400
Emergency 23 (13%) 7 (3.8%) 0.002
General practice 2 (1.1%) 0 (0%) 0.500
Intensive care unit 1 (0.5%) 2 (1.1%) >0.900
Internal medicine 6 (3.3%) 1 (0.5%) 0.120
Laboratory/imaging 6 (3.3%) 0 (NA%) >0.900
Midwifery 5 (2.7%) 4 (2.2%) >0.900
Nursing 57 (31%) 21 (11%) <0.001
Occupational therapy/physiotherapy 12 (6.6%) 5 (2.7%) 0.006
Paediatrics 4 (2.2%) 1 (0.5%) 0.400
Psychiatry 23 (13%) 1 (0.5%) <0.001
Psychology 16 (8.7%) 8 (4.4%) 0.091
Pharmacy 3 (1.6%) 1 (0.5%) 0.600
Rehabilitation 9 (4.9%) 5 (2.7%) 0.300
Respiratory 5 (2.7%) 0 (0%) 0.061
Speech pathology 2 (1.1%) 1 (0.5%) >0.900
Surgical 11 (6.0%) 0 (0%) <0.001
Social support work 10 (5.5%) 1 (0.5%) 0.006
Research and/or education 11 (6.0%) 2 (1.1%) 0.011
Other area 7 (3.3%) 5 (2.7%) 0.800

a. n (%).
b. Fisher’s exact test; Pearson’s χ2-test.
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doctors (n = 1, 1.5%) changed their professions least often (see
Table 1 for a detailed comparison between employment status
and work settings at baseline and follow-up).

Most survey respondents did not have prior experience with a
pandemic outbreak (n = 144, 79%). In the baseline survey, exposure
to COVID-19 was assessed with three items, two of which were
repeated at follow-up. On these two items, there were significant
increases in exposure to COVID-19 from baseline to follow-up
(all P < 0.001). At follow-up, more participants had provided
direct care to COVID-19 patients (52% v. 14% at baseline) and
more worked in a COVID-19 clinic or swabbed patients (27% v.
9.8% at baseline). The proportion of people reporting that they
had been exposed to COVID-19 in the workplace was similar (T0:
49% v. T1: 55%; P = 0.200).

There was a similar rate of reported exposure to traumatic
experiences across the study period (T0: 84% v. T1: 88%; P =
0.400) and the number of traumas experienced (T0: mean 3.2,
s.d. = 2.1 v. T1: mean 3.4, s.d. = 2.0; P = 0.200). Table 2 shows the
detailed trauma types assessed at baseline and follow-up; experien-
cing infectious disease and a life-threatening illness were the only
two that significantly increased in frequency over time. The sum
of trauma exposures did not change over time (T0: mean 3.2, s.d.
= 2.1 v. T1: mean 3.4, s.d. = 2.0; P = 0.200).

Levels of work stress and work support experienced by health-
care professionals in Western Australia changed over time. Work
stress decreased slightly (T0: mean 46.3, s.d. = 12.9 v. T1: mean
39.9, s.d. = 12.2, P < 0.001; d = 0.51) and work support decreased
substantially (T0: mean 34.1, s.d. = 9.7 v. T1: mean 5.3, s.d. = 7.2;
P < 0.001, d = 3.37) during the first wave of the pandemic. Overall,
rates of PTSS, depression and anxiety symptoms remained stable
over time (see Table 3).

Latent growth model for PTSS and associated risk and
protective factors

The hypothesised model had an excellent fit: χ2(5) = 2.15, P = 0.827,
CFI = 1.0, TLI = 1.08, RMSEA < 0.001 and SRMR = 0.003. Both the
intercept (2.96, s.e. = 1.08; P = 0.006) and slope (2.81, s.e. = 1.29; P =
0.029) were significant, indicating that PTSS was different from zero
at baseline and increased significantly over time. The intercept and
slope significantly covaried (−1.18, s.e. = 0.91; P < 0.001), which
indicates that those with higher PTSS at baseline had a smaller

decline in PTSS over time. As shown in Table 4, trauma exposure,
work stress and insomnia significantly predicted PTSS severity at
baseline, and insomnia (assessed at T0), trauma exposure (assessed
at T0), work stress (assessed at T0 and T1), work support (assessed
at T1) and the interaction between work support and COVID-19
exposure (assessed at T1) significantly covaried with the change
of PTSS over time.

The directions of the significant effects are displayed in Fig. 1.
Other predictors and interactions did not significantly affect the
slope. Those with higher levels of baseline insomnia, work stress
and trauma exposure had significantly higher PTSS baseline
scores. Those with lower levels of these factors at baseline converged
with those with higher levels over time. Further, those reporting
higher work stress and lower work support measured at follow-
up, had slightly higher PTSS at follow-up compared with those
with lower work stress and higher work support. Those reporting
lower work support at follow-up had experienced a larger increase
in PTSS between baseline and follow-up than those reporting
higher work support at follow-up. Insomnia measured at follow-
up was associated with PTSS at baseline and at follow-up.

The significant interaction between work support and COVID-
19 exposure indicates that there were differences in PTSS at base-
line, but not at follow-up (i.e. everyone had high PTSS at follow-
up). Not being exposed to COVID-19 at baseline and having high
work support were associated with lower levels of baseline PTSS,
whereas those who reported lower work support reported higher
PTSS at baseline, similar to those who were exposed to COVID-
19. The group that had not been exposed to COVID-19 at baseline
and who reported high work support, experienced the largest
increase in PTSS between baseline and follow-up.

Latent growthmodel for anxiety and associated risk and
protective factors

The hypothesised model had an excellent fit: χ2(5) = 7.32, P = 0.198,
CFI = 0.997, TLI = 0.981, RMSEA = 0.025 and SRMR = 0.009. The
intercept (7.12, s.e. = 2.42; P = 0.003) was significant, but not the
slope (−2.73, s.e. = 4.29; P = 0.525), indicating that anxiety symp-
toms were different from zero at baseline, but did not change signifi-
cantly over time. The intercept and slope significantly covaried
(−13.42, s.e. = 0.99; P < 0.001), indicating that those with higher
anxiety symptoms at baseline had a smaller reduction in anxiety

Table 2 Trauma exposure among healthcare workers in Western Australia (N = 183)

Trauma type

Experienced by participants Indicated to be of most concern to participant

Baselinea Follow-upa P-valueb Baselinea Follow-upa P-valueb

No trauma 26 (14%) 20 (11%) 0.300 62 (17%) 41 (22%) 0.120
Infectious outbreak 55 (30%) 123 (67%) <0.001 74 (20%) 18 (10%) 0.002
Life-threatening illness 70 (38%) 182 (99%) <0.001 13 (8.8%) 0 (0%) 0.006
Physical assault at workplace 73 (40%) 65 (36%) 0.400 36 (10%) 16 (9%) 0.700
Sexual assault or harassment at workplace 14 (7.7%) 13 (6.6%) 0.700 2 (0.5%) 2 (1.1%) 0.600
Unexpected death of a patient 77 (42%) 74 (40%) 0.800 21 (5.7%) 11 (6%) 0.900
Medical litigation 22 (12%) 22 (12%) >0.900 12 (3.3%) 7 (3.8%) 0.700
Physical assault 29 (16%) 31 (17%) 0.800 3 (0.8%) 3 (1.6%) 0.400
Sexual assault 27 (15%) 22 (12%) 0.400 3 (0.8%) 3 (1.6%) 0.400
War trauma 2 (1.1%) 0 (0%) 0.500 0 (0%) 0 (0%) Not assessed
Serious accident 28 (15%) 27 (15%) 0.900 15 (4.1%) 10 (5.5%) 0.500
Natural disaster 27 (15%) 21 (11%) 0.400 3 (0.8%) 1 (0.5%) >0.900
Domestic violence 3 (1.6%) 2 (1.1%) 0.900 0 (0%) 0 (0%) Not assessed
Death of a family member/friend 7 (3.8%) 5 (2.7%) 0.900 0 (0.7%) 0 (0%) Not assessed
Child abuse 21 (11%) Not assessed Not assessed 4 (1.1%) Not assessed Not assessed
Other trauma 18 (9.8%) 15 (8.2%) 0.600 26 (7.1%) 16 (8.7%) 0.500

One item was not in the follow-up survey as this related to a trauma experienced in childhood specifically and would not have changed over time. Types of ‘Other trauma’ reported at
baseline and follow-up included staff violence, verbal abuse and bullying, limited adherence to propermaskwearing and physical distancing by staff including linemanagers and doctors, co-
worker suicide, prolonged duress when senior co-workers have regular meltdowns, self-harm and suicide attempts, murder and family mental health issues.
a. n (%).
b. Fisher’s exact test; Pearson’s χ2-test.
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symptoms over time and those with lower anxiety symptoms at
baseline had a larger increase. As shown in Table 5, age, gender,
insomnia, work stressors, social support and work support signifi-
cantly predicted anxiety severity at baseline, and age, profession,
insomnia (assessed at T0 and T1), work stressors (assessed at T0
and T1), work support (assessed at T0 and T1), social support

(assessed at T0) and trauma exposure (assessed at T1) significantly
covaried with the change of anxiety over time.

The directions of the significant effects are displayed in Fig. 2.
Other predictors and interactions did not significantly affect the
slope. Younger age groups (≤40 years) showed a slight decrease in
anxiety over time, and the middle age groups (41–60 years)

Table 4 Regressions covarying with the intercept and slope of post-traumatic stress symptoms

Estimate (s.e.) Standardised estimate P-value

Intercept
Age −0.005 (0.005) −0.039 0.323
Gender 0.184 (0.157) 0.046 0.240
Profession −0.060 (0.054) −0.042 0.270
Insomnia (T0) 0.038 (0.009) 0.186 <0.001
COVID-19 exposure (T0) −0.093 (0.300) −0.030 0.757
Trauma exposure (T0) 2.053 (0.178) 0.450 <0.001
Work stress (T0) 0.020 (0.005) 0.161 <0.001
Coping (T0) −0.012 (0.023) −0.021 0.602
Social support (T0) −0.028 (0.026) −0.044 0.280
Work support (T0) −0.008 (0.009) −0.046 0.118
Work support (T1) × COVID-19 exposure 0.008 (0.009) 0.073 0.373
Insomnia (T1) × COVID-19 exposure 0.003 (0.008) 0.019 0.750

Slope
Age 0.001 (0.006) 0.009 0.751
Gender −0.176 (0.169) −0.042 0.257
Profession 0.101 (0.059) 0.069 0.089
Insomnia (T0) −0.023 (0.028) −0.106 0.001
COVID-19 exposure (T0) 0.548 (0.567) 0.172 0.169
Trauma exposure (T0) −2.046 (0.194) −0.432 <0.001
Work stress (T0) −0.019 (0.006) −0.149 0.002
Coping (T0) 0.040 (0.025) 0.065 0.140
Social support (T0) 0.008 (0.028) 0.012 0.726
Work support (T0) 0.037 (0.021) 0.225 0.227
Profession change 0.090 (0.121) 0.019 0.698
Insomnia (T1) 0.037 (0.009) 0.126 0.458
Work stress (T1) 0.021 (0.006) 0.108 <0.001
COVID-19 exposure (T1) 0.389 (0.869) 0.124 0.654
Trauma exposure (T1) −0.237 (0.206) −0.031 0.353
Work support (T1) −0.002 (0.010) −0.005 0.033
Work support (T1) × COVID-19 exposure (T1) −0.020 (0.013) −0.289 0.011
Insomnia (T1) × COVID-19 exposure (T1) −0.006 (0.017) −0.057 0.563

Table 3 Mental health statistics for healthcare workers in Western Australia at baseline and follow-up (N = 183)

Variable Baselinea Follow-upa Difference (effect size)b 95% CI P-valueb

PTSS 2.28 (1.71) 2.30 (1.77) −0.02 (0.01) –0.52 to 0.47 0.900
(Missing) 31 81

Depression 6.0 (5.3) 6.0 (4.7) 0.06 (0.01) −1.0 to 1.1 0.700
(Missing) 0 0

Anxiety 6.0 (5.2) 6.0 (5.1) −0.02 (<0.01) −1.1 to 1.1 0.800
(Missing) 10 11

PTSD categories 0.03 −0.23 to 0.29 0.800
Probable no PTSD 91 (72%) 75 (74%)
Probable PTSD 35 (28%) 27 (26%)
(Missing) 57 81

Depression categories 0.26 0.05–0.46 0.200
Probable no depression 90 (49%) 81 (44%)
Probable mild depression 46 (25%) 62 (34%)
Probable moderate depression 30 (16%) 30 (16%)
Probable moderate- severe depression 15 (8.2%) 7 (3.8%)
Probable severe depression 2 (1.1%) 3 (1.6%)

Anxiety categories 0.17 −0.04 to 0.39 0.500
Probable no anxiety 85 (49%) 78 (45%)
Probable mild anxiety 46 (27%) 57 (33%)
Probable moderate anxiety 28 (16%) 21 (12%)
Probable severe anxiety 14 (8.1%) 16 (9.3%)
(Missing) 10 11

PTSS, post-traumatic stress symptoms; PTSD, post-traumatic stress disorder.
a. n (%).
b. Standardised mean difference (Cohen’s d); Welch two-sample t-test.
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showed no change (all stayed within mild anxiety levels). The older
age category (>60 years) showed an increase in anxiety (from, on
average, reporting no anxiety at baseline to mild anxiety at follow-
up). Doctors showed significantly lower anxiety levels at baseline
compared with other professions, but their anxiety levels converged
with other professions at follow-up. Those with higher (versus
lower) levels of insomnia, work stress and trauma exposure
showed higher levels of anxiety at baseline and follow-up. Those
with higher levels of social and work support showed lower levels
of anxiety at baseline and follow-up.

Those reporting no probable insomnia, lower work stress and
lower work support at follow-up demonstrated a slight reduction
in anxiety symptoms between baseline and follow-up, whereas
those with probable insomnia, higher work stress and lower work
support at follow-up experienced a slight increase in anxiety over
time. Those reporting trauma exposure at follow-up had stable
anxiety over time, whereas those with no trauma exposure had a
reduction in anxiety over time.

Latent growthmodel for depression and associated risk
and protective factors

The hypothesised model had an excellent fit: χ2(5) = 6.46, P = 0.264,
CFI = 0.997, TLI = 0.976, RMSEA = 0.025 and SRMR = 0.006. The

intercept (6.19, s.e. = 2.60; P = 0.017) was significant, but not the
slope (−2.65, s.e. = 4.15; P = 0.523), indicating that depression
symptoms were different from zero at baseline, but did not signifi-
cantly change over time. The intercept and slope significantly cov-
aried (−14.75, s.e. = 1.07; P < 0.001), indicating that those with
higher depression symptoms at baseline had a smaller reduction
in depression symptoms over time, or, in other words, those with
lower depression symptoms at baseline had a faster increase in
depression symptoms over time. As shown in Table 6, insomnia,
work stressors, social support and work support significantly pre-
dicted the level of depression symptoms at baseline and insomnia
(assessed at T0 and T1), work stress (assessed at T0 and T1),
work support (assessed at T0), social support (assessed at T0) and
profession change (assessed at T1) significantly covaried with the
change of depression symptoms over time.

The directions of the significant effects are displayed in Fig. 3.
Other predictors and interactions did not significantly affect the
slope. Those with higher (versus lower) levels of insomnia and
work stressors at baseline showed higher levels of depression at
baseline, and those with higher and lower baseline insomnia con-
verged together at follow-up. Participants with higher (versus
lower) levels of insomnia and work stress at follow-up showed
higher levels of depression at baseline, which stayed higher at
follow-up. Those with higher levels of social and work support at
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baseline showed lower levels of depression at baseline, but this dif-
ference reduced at follow-up. Finally, depression levels decreased
for those who changed their profession and increased for those
who did not change their profession; however, the differences at
baseline and follow-up were minimal.

Discussion

Among healthcare workers responding to Western Australia’s first
COVID-19 wave, overall rates of PTSS, depression and anxiety
remained stable over time; however, latent growth modelling
revealed more nuanced patterns of change. Across all three
mental health outcomes, a catch-up effect was evident, so that
those with lower levels of symptoms at baseline demonstrated a
larger increase in symptoms over time, converging with those
reporting higher levels of symptoms. Conversely, those with
higher levels of symptoms reported a smaller reduction, so that
moderate levels of PTSS, depression and anxiety symptoms were
evident among healthcare workers over the first wave of the pan-
demic in Western Australia. At follow-up, 21.4% of healthcare
staff in our study reported probable levels of depression, and
24.1% reported probable anxiety; rates substantially higher than
comparative Australian community samples (3–12.9% for depres-
sion and 10.6–17.5% for anxiety),40 although consistent with
symptom levels reported by an Australian community sample
(24.8 and 20%, respectively) during the first COVID-19 lockdown.41

The findings indicate that the onset of the first COVID-19 wave,
although small compared with Australian and global data, created
work-related stressors that increased mental health burden for
healthcare staff that had not been as heavily affected before the
wave, at a time when resources and workplace support were signifi-
cantly reduced.

Longitudinal studies have depicted trajectories of increasing
mental health symptoms14,42 and reduced self-perceived job per-
formance13 among healthcare workers responding to the pan-
demic. However, more recent longitudinal assessments have
shown some improvements in healthcare worker mental health
in the latter stages of the pandemic,43,44 consistent with popula-
tion pandemic data.12 The current study extends prior longitu-
dinal findings by assessing trajectories of psychological
symptoms in a geographical setting that had two additional
years to prepare for the onset of the COVID-19 pandemic.
Accordingly, although healthcare staff faced significant anticipa-
tory anxiety and stress and ongoing resource restrictions, the
direct impacts of the pandemic were tempered by widespread
community and health system preparedness, and low levels of
transmission, compared with other Australian and international
settings.19,20

Study hypotheses (b) and (c) were partially supported, with key
risk and protective factors influencing the pattern of psychological
symptoms over time. Workplace stressors, including concerns
about COVID-19 exposure, increases in workload, changes in role
or responsibilities, reduced sense of community with colleagues,
long COVID and vaccine access, were associated with all three
mental health outcomes at baseline, and exacerbated anxiety and
depression symptoms over time. Conversely, workplace support
was protective for PTSS, anxiety and depression at baseline and
follow-up. Workplace support included timely and clear informa-
tion provided by hospital leadership and managers, access to PPE
and training, leadership responsiveness to feedback, feeling sup-
ported and engaged in meaningful work. Both work stressors
and supports were reported by participants to have reduced over
the first COVID-19 wave (of particular note, a substantial reduc-
tion in workplace support despite the increasing COVID-19 case
numbers). Workplace factors have demonstrated significant asso-
ciations with mental health outcomes globally,45,46 and highlight
specific avenues to improve staff well-being at team and systemic
levels.19 Healthcare staff have highlighted the importance of strong
management, clear and timely sharing of information and work-
place policies, and the protective role of team and management
support during the pandemic, to reduce risk of burnout and
moral injury.16,45 Prolonged periods of perceived institutional
betrayal during the pandemic have been associated with a
threefold increase in burnout, and increased desire to leave the
workplace.16

Contrary to our hypotheses, gender and specific healthcare pro-
fession were not associated with mental health outcomes over time
in our study, although a change of professional role was associated
with a small reduction in depression. Assessments conducted later
in the COVID-19 pandemic have suggested that gender and profes-
sion have played less of a role in psychological health than originally
indicated,43 and workplace factors may be more important. Prior
trauma exposure was associated with heightened PTSS at both base-
line and follow-up in our study, and trauma exposure occurring
during the study period was associated with increases in anxiety.
Healthcare staff are exposed to a broad range of trauma types
within and external to their professional roles. For example, work-
place violence was reported by 40% of our sample at baseline and
36% reported exposure to workplace violence during the first
wave. Attention to the safety of healthcare workers is critical to
ensuring wellbeing, job satisfaction and optimal performance;16

Table 5 Regressions covarying with the intercept and slope of anxiety
symptoms

Estimate
(s.e.)

Standardised
estimate P-value

Intercept
Age −0.080 (0.017) −0.181 <0.001
Gender 1.14 (0.506) 0.086 0.025
Profession −0.251 (0.175) −0.054 0.152
Insomnia (T0) 0.234 (0.030) 0.347 <0.001
COVID-19 exposure (T0) −0.525 (0.968) −0.052 0.587
Trauma exposure (T0) −0.268 (0.574) −0.018 0.640
Work stress (T0) 0.060 (0.017) 0.150 <0.001
Coping (T0) −0.043 (0.075) −0.023 0.565
Social support (T0) −0.192 (0.083) −0.093 0.021
Work support (T0) −0.079 (0.021) −0.152 <0.001
Work support (T1) ×
COVID-19 exposure

0.013 (0.028) 0.037 0.650

Insomnia (T1) × COVID-19
exposure

0.041 (0.026) 0.093 0.180

Slope
Age 0.066 (0.019) 0.150 <0.001
Gender −0.815 (0.551) −0.062 0.139
Profession 0.380 (0.191) 0.082 0.047
Insomnia (T0) −0.187 (0.032) −0.278 <0.001
COVID-19 exposure (T0) −2.09 (2.07) −0.206 0.312
Trauma exposure (T0) 0.107 (0.630) 0.007 0.865
Work stress (T0) −0.079 (0.019) −0.195 <0.001
Coping (T0) 0.070 (0.082) 0.036 0.397
Social support (T0) 0.199 (0.091) 0.096 0.028
Work support (T0) 0.064 (0.023) 0.125 0.005
Profession change −0.456 (0.356) −0.030 0.200
Insomnia (T1) 0.180 (0.080) 0.195 0.024
COVID-19 exposure (T1) 1.84 (2.80) 0.185 0.519
Work stress (T1) 0.041 (0.016) 0.068 0.011
Trauma exposure (T1) 1.44 (0.603) 0.059 0.017
Work support (T1) −0.205 (0.093) −0.192 0.027
Work support (T1) ×
COVID-19 exposure

0.056 (0.063) 0.162 0.368

Insomnia (T1) × COVID-19
exposure

0.026 (0.055) 0.059 0.636
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Fig. 2 Risk and protective factors associated with change in anxiety over time, in Western Australian healthcare professionals.

Table 6 Regressions covarying with the intercept and slope of depression symptoms

Estimate (s.e.) Standardised estimate P-value

Intercept
Age −0.044 (0.018) −0.098 0.016
Gender 0.813 (0.544) 0.061 0.135
Profession −0.134 (0.189) −0.028 0.479
Insomnia (T0) 0.249 (0.032) 0.363 <0.001
COVID-19 exposure (T0) 0.261 (0.753) 0.024 0.729
Trauma exposure (T0) −0.111 (0.617) −0.007 0.857
Work stress (T0) 0.147 (0.018) 0.114 0.010
Coping (T0) −0.099 (0.081) −0.050 0.224
Social support (T0) −0.209 (0.089) −0.099 0.020
Work support (T0) −0.061 (0.022) −0.117 0.006
Work support (T1) × COVID-19 exposure −0.009 (0.030) −0.025 0.766
Insomnia (T1) × COVID-19 exposure 0.013 (0.027) 0.029 0.631

Slope
Age 0.031 (0.019) 0.070 0.095
Gender −0.789 (0.550) −0.060 0.152
Profession 0.336 (0.191) 0.072 0.078
Insomnia (T0) −0.223 (0.032) −0.331 <0.001
COVID-19 exposure (T0) −1.27 (1.99) −0.126 0.522
Trauma exposure (T0) 0.123 (0.629) 0.008 0.845
Work stress (T0) −0.076 (0.019) −0.187 <0.001
Coping (T0) 0.101 (0.082) 0.053 0.217
Social support (T0) 0.203 (0.091) 0.098 0.025
Work support (T0) 0.051 (0.023) 0.099 0.024
Profession change −1.03 (0.338) −0.069 0.002
Insomnia (T1) 0.272 (0.076) 0.295 <0.001
Work stress (T1) 0.069 (0.015) 0.113 <0.001
COVID-19 exposure (T1) −1.09 (2.40) −0.192 0.427
Trauma exposure (T1) 0.661 (0.573) 0.027 0.248
Work support (T1) −0.144 (0.088) −0.135 0.103
Work support (T1) × COVID-19 exposure 0.063 (0.060) 0.182 0.294
Insomnia (T1) × COVID-19 exposure −0.012 (0.053) −0.027 0.825
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and systems of support in healthcare settings must be trauma-
informed.47

Sleep difficulties were associated in our study with higher levels
of PTSS, depression and anxiety at baseline, and with increases in all
three mental health difficulties over time. Meta-analyses of studies
conducted during the COVID-19 pandemic indicate that two in
five healthcare workers reported sleep difficulties.48 Constant
changes in protocols and policies, irregular work hours, increased
absences within work teams, fear of personal exposure to
COVID-19 and the emotional burden of patient care have created
a perfect storm for sleep disturbances among healthcare staff.27,48

The relationship between sleep difficulties and mental health
issues appears to be bidirectional, and the current study indicates
that sleep issues at baseline and follow-up were associated with
increases in PTSS, depression and anxiety over time. These findings
are consistent with evidence of the harmful effects of sleep disturbance
among healthcare workers globally, which suggests a strong relation-
ship between sleep disturbance and psychological distress,48 reduced
concentration and cognitive function,49 and increased risk of
COVID-19 infection.50 Thus, sleep is a key risk to address in support-
ing healthcare professionals’mental health in health emergencies.19,48

Limitations

Several limitations should be considered. First, despite efforts to
recruit a large and diverse sample, the final number of matched

cases was small. The length of the survey, and substantial burden
on healthcare workers at the time of the study may have contributed
to the limited participation rate. However, the sample size was com-
parable with other published longitudinal studies of healthcare staff
during the pandemic.3 Second, although the study presents an
assessment of healthcare workers’ mental health before and after
the first COVID-19 wave, it should not be considered a pre- and
post-pandemic design. Staff were acutely aware of the impending
pandemic and the baseline symptom levels likely reflect anticipatory
stress and high workloads in the lead up to the first outbreak.23

Third, self-report measures do not reflect rates of psychopathology.
Rather, the findings present an indication of the level of symptoms
present in the sample. Further research is needed to determine spe-
cific areas for targeted intervention to support healthcare workers
responding to prolonged emergency stressors, such as pandemics.

Implications

Western Australia successfully navigated the early years of the
COVID-19 pandemic with minimal community transmission,
enabling preparation of the healthcare system and widespread vac-
cination before a major outbreak.19,20 However, despite the
extended period of emergency preparedness, healthcare workers
experienced significant psychological concerns. The current find-
ings suggest that the first wave of the pandemic created a ‘catch-
up’ in psychological difficulties among healthcare staff, so that
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Fig. 3 Risk and protective factors associated with change in depression over time, in Western Australian healthcare professionals.
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those reporting low levels of PTSS, depression or anxiety before the
first COVID-19 wave were likely to catch-up to those experiencing
higher levels of psychological difficulties over time. Workforce
recovery will require innovative, whole-of-sector, long-term
approaches to support the well-being of staff. Strategies to
improve workplace mental health require SMART work design
principles (stimulating, mastery, agency, relational, tolerable
demands), including additional training for management to
ensure positive and inclusive workplace culture, clear communica-
tion and ongoing consultation of staff during periods of workplace
change, relational approaches to building connectedness among
teams, and clarity of role descriptions.16,51 Further, ensuring the
protection of staff from workplace violence52 and infection risk,50

and recruitment of additional staff to ensure effective workload
management,23 continue to be crucial needs. Coordinated efforts
to support staff mental health will ensure sustainability of the
health system during and beyond health emergencies.
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