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ARTICLE INFO ABSTRACT

Keywords: The aim of this study was to identify how previously existing burnout and its changes during the pandemic
PTSD contributed to PTSD symptoms and psychological distress in a cohort of 388 healthcare workers (HCWs). Each
Burnout HCW was surveyed in Sep 2019 (before COVID-19) and again in Dec 2020-Jan 2021 (during the pandemic) to
?;a;}z;z;:;vlogl;;i;s assess burnout (MBI); and in the second wave only to assess PTSD (PCL-5-SF), psychological distress (GHQ-12)
COVID-19 and resilience (CD-RISC-10). Changes in emotional exhaustion (EE) and depersonalisation (DEP) were stronger in
HCWs with lower EE and DEP baseline values. HCWs with higher baseline poor personal accomplishment (PPA)
improved more than those with lower baseline values. In multivariable-adjusted models, pre-pandemic EE and its
changes were equally associated to both outcomes: standardised-fs of 0.52 and 0.54 for PTSD, respectively; and
0.55 and 0.53 for psychological distress. Changes in DEP were associated with PTSD only (0.10). Changes in PPA
had a higher association with psychological distress (0.29) than pre-pandemic PPA (0.13). Resilience was
associated with lower psychological distress (-0.25). Preventive actions aimed at reducing EE, e.g., addressing
organisational dysfunctions, are needed to mitigate the impact of future crises, whereas improving personal
accomplishment levels is a key target to protect HCWs from mental health disorders during a pandemic.

symptoms include intrusive re-experiencing, avoidance, alterations of
cognition and mood, and excessive arousal, was estimated at about 34%

1. Introduction

Among the multiple issues forming the heavy burden placed by the
COVID-19 pandemic on the shoulders of healthcare workers (HCWs),
direct and indirect exposure to highly aversive events was one of the
heaviest (Andhavarapu et al., 2022). HCWs had to face an unknown
disease with initially high in-hospital mortality rates in the absence of
both effective treatments and personal protective equipment. The
context featured work stress resulting from sudden organisational
changes and long shifts, also involving contact with patients who were
themselves experiencing an adverse situation, an aspect that can lead to
secondary traumatisation (Frenkel et al., 2022). Not surprisingly, the
prevalence of post-traumatic stress disorder (PTSD), a psychological
condition affecting individuals exposed to traumatic events, whose
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of the HCWs (Andhavarapu et al., 2022). This prevalence, which is
higher than that of the general population (Schou-Bredal et al., 2022),
did not resolve itself after the early stages of the pandemic, but rather
increased over time (Ouyang et al., 2022). Alongside this condition,
psychological distress emerged as the main mental health problem faced
by HCWs during the pandemic (Sun et al., 2021). Psychological distress
had a very high prevalence, with 33% to 36% of HCWs showing
depression symptoms, and 37% to 42% showing anxiety symptoms
(Aymerich et al., 2022; Sun et al., 2021). Remarkably, this prevalence
persisted unaltered even after the pandemic curve flattened (Spiller
et al., 2022). Due to their prevalence and disabling potential, it is
essential to understand both protective and risk factors of PTSD and
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psychological distress in order to develop targeted psychological treat-
ments and prevent their occurrence in future emergencies.

There is a multitude of studies on factors associated with PTSD both
in past epidemics, during COVID-19, and in the absence of an epidemic,
but almost all are characterised by a cross-sectional design and cannot,
therefore, provide strong evidence for the association of each predictor
with PTSD (Al Falasi et al., 2021; Hill et al., 2022; Hilton et al., 2022;
Preti et al., 2020; Yuan et al., 2021). In addition, their results are often
conflicting, with only the level of exposure to the epidemic being
consistently associated with PTSD (Al Falasi et al., 2021; Hill et al.,
2022; Preti et al., 2020).

Since exposure to trauma in HCWs during the pandemic occurred in
the workplace, work-related factors must be taken into account among
the possible predictors of PTSD. It can be hypothesised that pre-
pandemic work-related stress and burnout might have created condi-
tions favouring its onset in a highly stressful situation, such as the
pandemic. Burnout is a syndrome resulting from chronic work-related
stress characterised by feelings of energy depletion or emotional
exhaustion, increased mental distance from one’s job, and poor personal
accomplishment (World Health Organization, 2019). Previously existing
burnout and job stress have been linked to PTSD symptoms in fire-
fighters, police officers and child welfare workers (Jo et al., 2018;
Oginska-Bulik and Juczynski, 2021; Regehr et al., 2004). This associa-
tion is explained by the imbalance between constant demand for work
and perceived personal resources. Moreover, the depletion of energy
associated with burnout might reduce the resources required to deal
with adverse situations and to provide care to traumatised patients
(Shoji et al., 2015), thus increasing the likelihood of PTSD (Oginska--
Bulik and Juczynski, 2021).

In addition, burnout might be a contributing factor to the high levels
of psychological distress observed in HCWs. However, its predictive role
during the pandemic has not been studied as yet in longitudinal studies.
Burnout and depression exhibit a correlation of medium-to-large
magnitude (i.e., between 0.49 and 0.52; Koutsimani et al., 2019;
Meier et al., 2022), which has sparked a debate between those asserting
that burnout is a distinct form of depression (Bianchi et al., 2015) and
others advocating that burnout and depression represent theoretically
distinct diagnostic entities (Parker and Tavella, 2021). In their system-
atic review with meta-analysis, Meier et al. (Meier et al., 2022) showed
that the correlation between burnout and depression is dynamic and
depends, among other factors, on age and years of service, suggesting
that years of exposure to stressful working conditions may lead burnout
to develop with symptoms overlapping those of depression. In a longi-
tudinal study on 542 early career workers, the analysis of cross-sectional
and cross-lagged relationships showed that burnout and depression are
separate constructs influencing each other over time (Toth-Kiraly et al.,
2021), thus supporting both the role of burnout as an antecedent and as
a consequence of depression. The mechanism by which burnout pre-
cedes depression is that distress resulting from the contrast between
work-related stress and the depletion of personal resources associated
with burnout spills over to other areas of life, generating depression
(Hakanen and Schaufeli, 2012). It can be hypothesised that this mech-
anism may have been in play during the pandemic as, from the onset, the
medical emergency created a strong and unexpected work stressor for
HCWs, which might have extended to the family and to the other areas
of life. However, this hypothesis has not been studied as yet in HCWs
during the pandemic.

Conversely, resilience, i.e., the process of effectively negotiating,
adapting to, or managing significant sources of stress or trauma, might
have exerted a protective effect against PTSD and psychological distress.
Resilience is generally regarded as a major protective factor for both
outcomes, and its effect can be particularly significant in helping HCWs
deal with adverse situations caused by the pandemic (Li et al., 2022;
Snijders et al., 2018). However, both the detrimental role of burnout and
the protective effect of resilience have as yet to be tested by studies on
HCWs and using longitudinal designs.
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Hence, the main objective of this study was to assess the effects of
burnout experienced both before and during the COVID-19 pandemic on
PTSD symptoms and psychological distress during the pandemic on
HCWs.

2. Methods
2.1. Study population and design

The North Italian Longitudinal Study Assessing the Mental Health
Effects of SARS-CoV-2 Pandemic in Health Care Workers is a two-wave
study conducted on a representative sample of HCWs in a University
hospital in the town of Varese, Lombardy. Briefly, a representative
sample of 1286 doctors, nurses, nurse assistants and clerks were invited
to respond to an online survey on work-related stress between August
and September 2019 (pre-pandemic wave). The n = 805 respondents to
the first wave were then invited to attend a second survey conducted
between December 2020 and January 2021 (during the second peak of
the COVID-19 pandemic and before the start of vaccinations) to assess
the impact of COVID-19 on their mental health. The rate of participation
in the second survey was 53.5% (431/805). More detailed information
about the study population, the representativeness of the sample, and
the study procedures have already been published (Veronesi et al.,
2022). In this study, we excluded data from clerks and analysed the data
of doctors, nurses and nurse assistants who responded to both surveys (n
= 388). All participants provided their informed consent. The study was
approved by the Institutional Ethics Committee (approval ID 69/2020).

2.2. Measurement instruments

The Maslach Burnout Inventory (MBI; Maslach and Jackson, 1981) is
a self-report measure of burnout. It includes 22 items assessing the fre-
quency of feelings or attitudes reflecting the three theoretical compo-
nents of burnout, namely emotional exhaustion (EE), depersonalisation
(DEP) and poor personal accomplishment (PPA). The items are scored
using a 0 (“never”) to 6 (“every day”) Likert scale. Higher scores reflect
higher burnout levels. The MBI has shown adequate construct validity
(Shoman et al., 2021). In this study, we employed the refined version of
the MBI described by Giusti et al., which showed adequate internal
consistency, structural validity and longitudinal invariance (Giusti et al.,
2022). The MBI was administered during both surveys.

The Connor-Davidson Resilience scale — 10 (CD-RISC-10; Connor and
Davidson, 2003) is a self-report measure of resilience as defined by
Connor and Davidson, i.e., the ability to thrive in the face of adversity
(Connor and Davidson, 2003). It includes 10 items scored on a Likert
scale ranging from 0 (“not true at all”) to 4 (“true nearly all the time”),
whose content reflects agreement with statements about how the
respondent deals with stress and pressure. Higher scores reflect higher
levels of resilience. The Italian version of the CD-RISC-10 showed
adequate internal consistency and structural and concurrent validity (Di
Fabio and Palazzeschi, 2012). The CD-RISC was administered during the
second survey.

The General Health Questionnaire - 12 (GHQ-12; Goldberg and
Hillier, 1979) is a self-report general measure of psychological distress.
It includes 12 items on a 0 (“less than usual”) to 4 (“much more than
usual”) Likert scale, whose content reflects the severity of mental
problems over the previous two weeks. Higher scores indicate higher
psychological distress. The Italian version of the GHQ-12 has shown
acceptable test-retest reliability and structural validity (Piccinelli et al.,
1993). The GHQ-12 was administered during the second survey.

The PTSD Checklist for DSM-5 - Short Form (PCL-5-SF; Blevins et al.,
2015) is a self-report measure of the frequency of PTSD symptoms as
defined by the DSM-5 (American Psychiatric Association, 2013). It in-
cludes 5 items scored on a Likert scale ranging from 1 (“not at all”) to 5
(“extremely”). Higher scores reflect worse PTSD symptomatology. The
PCL-5-SF has been translated into Italian, and has shown adequate



Table 1

Distribution of sample demographics and work-related characteristics, and their associations with the study outcomes PTSD and psychological distress.

Variable PTSD Psychological distress
n (%) Mean p° Mean p?

Sex Female 309 (79.6) 109 0.18 16.9 0.24
Male 79 (20.4) 10.2 15.9

Age groups From 25 to 34 62 (16.0) 12.4 <0.01 18.4 .01
From 35 to 44 84 (21.7) 11.4 17.6
From 45 to 54 176 (45.4) 10.5 16.6
Over 55 66 (17.0) 9.5 14.4

Educational attainment Primary school 44 (11.3) 8.9 <0.01 15 .01
Secondary school 151(38.9) 10.4 16
University degree 137 (35.3) 11.9 18.4
Postgraduate programmes or specialisation 56 (14.4) 10.4 16.0

Job title Doctor 42 (10.8) 10.2 <0.01 15.5 <0.01
Nurse 261 (67.3) 11.4 17.6
Nurse assistant 85 (21.9) 9.2 14.7

Work seniority Less than 5 years 108 (27.8) 11.6 .02 17.9 .04
From 6 to 15 years 102 (26.3) 11.0 17.1
More than 16 years 178 (45.9) 10.2 15.8

Type of contract Fixed-term 4(1.0) 10.5 0.89 14.5 0.52
Permanent 384 (99.0) 10.8 16.8

Type of employment Full-time 333 (85.8) 10.8 0.90 16.8 0.74
Part-time 55 (14.2) 10.8 16.4

Work scheduling Non-shift work 35 (9.0) 10.4 0.03 15.8 0.30
Shift work (with nights) 278 (71.6) 11.1 17.1
Shift work (without nights) 75 (19.3) 9.9 15.9

Worked in a COVID-19 ward No 169 (43.6) 10.4 0.09 15.9 0.03
Yes 219 (56.4) 11.1 17.4

Having been infected by COVID-19 No 278 (71.6) 10.7 0.74 16.3 0.04
Yes 107 (27.6) 10.9 17.9

Note. ® based on ANOVA F tests.
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internal consistency as well as structural, construct and criterion validity
(Di Tella et al., 2022). The PCL-5-SF was administered during the second
survey.

2.3. Statistical analyses

Categorical variables were described using counts and percentages;
numerical variables were summarised using means and standard de-
viations. Differences in PTSD and psychological distress in groups
created based on sociodemographic and work-related variables were
ascertained by performing ANOVA tests followed by Tukey’s post-hoc
tests.

Frequencies and patterns of missing data were explored using fre-
quencies, graphical methods and Little’s MCAR test to ascertain that
missing data followed a Missing Completely At Random (MCAR)
mechanism (Little, 1988). Since Little’s MCAR test was not significant
(x? = 285, p=.77) and visual inspection of the missing data patterns
revealed that there were no distinct patterns, a multiple imputation
procedure was performed using predictive mean matching for numeric
variables and logistic regression imputation for categorical variables to
account for missing data. Fifty multiple imputed datasets were created
using 50 iterations, and were employed to perform the subsequent
analyses.

Differences between the levels of burnout measured before and
during COVID-19 were assessed using paired t-tests. Age and sex-
adjusted associations between PTSD, psychological distress, resilience
and the components of burnout both before and during COVID-19 were
assessed using partial correlations, the strength of the association clas-
sified according to the established cut-off values for the correlation co-
efficient (Cohen, 1992). Least Square means based on linear models
assessing the effect on changes in the MBI subscales of the interaction
between job title and having pre-COVID-19 MBI levels either below or
above the respective median were calculated. Contrasts were run to
assess the differences between job titles, and between the groups defined
by pre-COVID-19 MBI levels. Similarly, Least Square means based on
linear models assessing the effect on PTSD and psychological distress of
the interaction between having pre-COVID-19 MBI levels either below
or above the respective median before COVID-19 and during COVID-19
were calculated and displayed using graphical methods.

Multiple linear regression analyses were performed to explore the
variables associated with PTSD symptoms and psychological distress.
The variables included were MBI levels before COVID-19, their changes
between the study waves (AEE, ADEP and APPA), resilience (dicho-
tomised based on the median value, i.e., 26), and the socio-demographic
and work-related confounders or effect modifiers associated with the
outcomes in bivariate analyses. In both analyses, the assumptions of
linearity, normality and homoscedasticity of the residuals were assessed
using graphical methods.

The significance threshold was set at 0.05. The results of the re-
gressions were reported using standardised coefficients with 95%
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confidence intervals. The analyses were performed using R (version
4.2.1).

3. Results

3.1. Demographic and work-related characteristics of the sample and
links between study variables

Demographic and work-related characteristics of the sample are re-
ported in Table 1. ANOVA analyses with post-hoc tests revealed that
there were significant differences in PTSD and psychological distress
levels by age groups (younger HCWs showed higher levels of both var-
iables), educational attainment (graduated HCWs showed higher PTSD
and psychological distress levels than HCWs with lower education), job
title (nurses showed higher levels of PTSD and psychological distress
than nurse assistants), and work seniority (HCWs with work seniority
<5 years showed higher PTSD and psychological distress than HCWs
with work seniority >16 years). In addition, there were significant dif-
ferences in PTSD considering work scheduling (with night-shift HCWs
presenting a higher incidence of PTSD than day-shift HCWs). Finally,
HCWs working in a COVID-19 ward and HCWs who were infected by
COVID-19 showed higher levels of psychological distress.

The means and standard deviation of the study variables, and the age
and sex-adjusted partial correlations between them are reported in
Table 2. EE and DEP components of burnout increased (p<.001) be-
tween the study waves, whereas the poor personal accomplishment
component decreased (p<.001). PTSD and psychological distress pre-
sented large correlations with EE during COVID-19, medium correlation
with resilience, EE before COVID-19, DEP during COVID-19 and PPA
during COVID-19, and low correlation with DEP before COVID-19. Pre-
COVID-19 EE had a moderate correlation with EE during COVID-19, and
low correlations with DEP and PPA during COVID-19. DEP before
COVID-19 had a moderate correlation with DEP during COVID-19 and
low correlations with DEP and PPA during COVID-19. Finally, PPA
before COVID-19 was not correlated with EE during COVID-19 and had
low correlations with DEP and PPA during COVID-19.

3.2. Changes in burnout between the study waves and association with
PTSD and psychological distress

Table 3 shows the age and sex-adjusted changes in MBI subscales
between the two waves stratified by job title and by having pre-COVID-
19 MBI levels either below or above the respective median. HCWs who
had lower EE and DEP before the pandemic showed a worsening in their
EE and DEP levels. These changes were stronger than those of HCWs
presenting higher EE and DEP levels before the pandemic. In contrast,
only HCWs with pre-COVID-19 PPA above the median showed a
reduction in this factor, stronger in nurse assistants compared to doctors.
There were no other differences across job titles.

Fig. 1 presents the differences in PTSD and psychological distress

Table 2
Descriptive statistics and age and sex-adjusted partial correlations between PTSD, psychological distress, resilience and the components of burnout before and during
COVID-19.
Period Variable Mean (sd) 1 2 3 4 5 6 7 8
Before COVID-19 MBI - EE 20.1 (9.3) 1 -
MBI - DEP 10.4 (5.4) 2 0.53* -
MBI - PPA 20.1 (8.6) 3 0.15* 0.18* -
During COVID-19 MBI - EE 26.4 (9.9) 4 0.46* 0.26* 0.07 -
MBI - DEP 11.8 (6.5) 5 0.29*% 0.48* 0.13* 0.52* -
MBI - PPA 16.5(7.2) 6 0.17* 0.28* 0.27* 0.27* 0.44* -
Resilience 25.4 (6.3) 7 -0.30* -0.19* -0.28* -0.37* -0.28* -0.50* -
PTSD 10.8 (4.1) 8 0.30* 0.20* 0.03 0.65* 0.46* 0.33* -0.38* -
Psychological distress 16.7 (6.9) 9 0.36* 0.23* 0.01 0.69* 0.47* 0.41* -0.46* 0.65*

Note. MBI = Maslach Burnout Inventory; EE = emotional exhaustion; DEP = depersonalisation; PPA = poor personal accomplishment.

" p<.05.
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Table 3
Age and sex-adjusted changes in MBI subscales between the two waves of the study.
Whole sample Job title
Doctor Nurse Nurse assistant p’
Mean 95% CI Mean 95% CI Mean 95% CI Mean 95% CI
change change change change
MBI-EE before COVID-
19
< median 9.86 [8.82, 11.53]* 8.21 [4.02, 12.4]* 10.24 [8.31, 12.17]* 9.34 [6.44, 12.24]* 0.61
> median 1.97 [-0.32, 3.62] 0.27 [-3.96, 4.50] 2.18 [0.30, 4.06]* 1.94 [-1.20, 5.07] 0.69
P’ <0.01 <0.01 <0.01 <0.01
MBI-DEP before
COVID-19
< median 2.60 [1.56, 3.64]* 3.70 [0.97, 6.43]* 3.04 [1.78, 4.3]* 1.40 [—0.25, 3.05] 0.17
> median -0.49 [-1.59, 0.62] -1.14 [-3.80, 1.52] —0.31 [-1.52, 0.89] —0.86 [-3.36, 1.63] 0.80
p’ <0.01 <0.01 <0.01 <0.01
MBI-PPA before
COVID-19
< median 0.48 [—1.04, 2.00] 0.31 [-3.15, 3.76] 0.55 [-1.25, 2.36] 0.34 [-2.25, 2.93] 0.98
> median -9.39 [-10.86, —7.52 [-11.71, —8.64 [-10.25, -129 [-15.66, 0.02
—7.91]* —3.33]" —7.02]* -10.13]*
p’ <0.01 <0.01 <0.01 <0.01

Note. Cells contain age and sex-adjusted means of changes in each MBI subscale. Abbreviations: MBI = Maslach Burnout Inventory; EE = emotional exhaustion; DEP =

depersonalisation; PPA = poor personal accomplishment.

" Significant change in the subscale over time.
@ p value of contrasts assessing differences between groups based on job title.
b p value of contrasts assessing differences between groups based on having MBI levels below or above the median before COVID-19.
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Fig. 1. Sex and age-adjusted means of PTSD symptoms and psychological distress of groups created based on MBI levels before and during COVID-19 in relation to
their respective median.
Note. For each burnout component, groups were created based on the levels of that component both before and during COVID-19: “stable low” if both were below the
respective medians, “stable high” if both were higher than the respective medians, “improved” if the subcomponent level was above the respective median before
COVID-19 and below during COVID-19, “worsened” if the subcomponent level was below the respective median before COVID-19 and above during COVID-19.

levels between groups formed based on MBI levels before and during
COVID-19 in relation to their respective median. Regarding PTSD, there
were no statistical differences between HCWs with MBI levels below
their respective medians during both study waves and HCWs with

improved MBI levels, and between HCWs who were above the medians
of the MBI subscales during both study waves and HCWs, whose MBI
levels had worsened. All other pairwise comparisons were significant.
Regarding psychological distress, there were significant changes among
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Table 4

Results of regression models employed to assess the predictive effect of burnout
before and during COVID-19 and resilience on PTSD symptoms and psycho-
logical distress.

Variable PTSD Psychological distress
p? [95% CI] p° [95% CI]

MBI - EE before COVID-19 0.52 [0.42, 0.63]* 0.55 [0.46, 0.65]*

MBI - DEP before COVID- 0.04 [—-0.06, 0.03 [-0.06, 0.12]
19 0.15]

MBI - PPA before COVID- 0.09 [-0.03, 0.13 [0.02, 0.24]*
19 0.21]

MBI - AEE 0.54 [0.45, 0.64]* 0.53 [0.44, 0.62]*

MBI - ADEP 0.10 [0.01, 0.19]* 0.07 [-0.01, 0.16]

MBI - APPA 0.17 [0.05, 0.29]* 0.29 [0.19, 0.40]*

CD-RISC-10 - Resilience —0.10 [-0.27, —0.25 [-0.41, —0.09]

0.07] .

Note. MBI = Maslach Burnout Inventory; EE = emotional exhaustion; DEP =
depersonalisation; PPA = poor personal accomplishment; AEE = change in EE
over time; ADEP = change in DEP over time; APPA = change in PPA over time.

@ Coefficients are standardised and adjusted for age, educational attainment,
job profile, work seniority and work scheduling.

b Coefficients are standardised and adjusted for age, educational attainment,
job profile, work seniority, having worked in a COVID-19 ward and having been
infected by COVID-19.

" p<.05.

all the groups based on EE levels before and during COVID-19. Similarly,
there were no differences in psychological distress between HCWs,
whose DEP and PPA levels were below the median during both waves,
and those whose DEP and PPA levels had improved; and between the
groups, whose DEP and PPA levels were above the median during both
waves, and those whose DEP and PPA levels had worsened.

3.3. Analysis of the predictors of PTSD symptoms and psychological
distress

The results of the regressions performed to assess the predictors of
PTSD symptoms and psychological distress are reported in Table 4.
Based on the results of the bivariate analyses, age, educational attain-
ment, job profile, work seniority and work scheduling were included as
confounders or effect modifiers in the model predicting PTSD; whereas
age, educational attainment, job profile, work seniority, having worked
in a COVID-19 ward and having been infected by COVID-19 were
included in the model predicting psychological distress. After account-
ing for these confounders or effect modifiers, PTSD was predicted by EE
measured before COVID-19 and by worsening of the burnout compo-
nents over time. The adjusted R? of this model was 0.49. Psychological
distress was predicted by EE and PPA measured before COVID-19, with
the changes in these variables over time, and with resilience. It must be
said that the standardised coefficient for change in PPA was larger than
for its baseline value, suggesting that worsening PPA has a larger effect
on psychological distress rather than the absolute value. The adjusted R
of this model was 0.57.

4. Discussion

The main results of this study are that PTSD symptoms during
COVID-19 were predicted by EE existing before COVID-19 and by in-
creases in EE, DEP and PPA over time, whereas psychological distress
was positively associated with previously existing EE and PPA, with
increases in EE and PPA over time, and inversely with resilience during
COVID-19.

An interesting aspect that, to our knowledge, has not been reported
before is that both previously existing levels of EE and the worsening of
all burnout components were associated with the occurrence of PTSD.
The relationship between burnout and PTSD is complex since they are
distinct phenomena, which are caused by external stressors, have some
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clinical manifestations in common (Jackson et al., 2019; Restauri and
Sheridan, 2020; Schuster, 2021), and can co-occur (Einav et al., 2008).
Studies on the relationship between the two are few but show that,
across different populations, burnout seems to create the conditions for
PTSD, and not the reverse (Jo et al., 2018; Regehr et al., 2004; Shoji
et al., 2015). This study adds that this relationship exists among HCWs
and, more importantly, that both pre-pandemic levels and changes in
burnout are associated with PTSD. The effect of pre-pandemic levels
suggests that preventive actions targeting EE and DEP should be adopted
before the onset of a health crisis. At the same time, the fact that HCWs
who had low levels of EE and DEP before COVID-19 presented a higher
likelihood of experiencing worse EE and DEP levels during the
pandemic, coupled with the fact that the worsening of burnout was
associated with levels of PTSD similar to those of HCWs who had high EE
and DEP levels both before and during the pandemic, suggests that it is
imperative to take timely action to prevent the worsening of burnout in
HCWs who might be unprepared for the emotional burden resulting
from a crisis.

The variable featuring the highest association with PTSD was EE.
This can be explained by the fact that EE captures the component of
fatigue and resource depletion, a condition recognised in the literature
as the potential link between burnout and secondary traumatisation and
PTSD (Oginska-Bulik and Juczynski, 2021; Shoji et al., 2015). The in-
dependent effect of each of the components of burnout on PTSD has been
poorly investigated in a longitudinal study, since most of the studies on
burnout and PTSD are cross-sectional and/or do not discriminate be-
tween burnout components (Jo et al., 2018; Regehr et al., 2004; Yu et al.,
2022). A single cross-sectional study on 3289 firefighters evaluated the
role of the different components of burnout, and showed that only
depersonalisation was associated with PTSD (Katsavouni et al., 2016).
The results of our study extend these findings by showing how this
relationship manifests over time, and that it is the worsening of deper-
sonalisation, rather than its levels, that is related to PTSD, along with the
changes in PPA and both the levels and changes in EE.

The levels and changes in EE showed a high correlation with psy-
chological distress as well. This was expected, since EE is the variable
with the greatest overlap with depression (Koutsimani et al., 2019).
Similarly, albeit to a lesser degree, the levels and changes in PPA exert
an influence on psychological distress. These results are compatible with
the spill-over hypothesis, i.e., burnout is due to the presence of contin-
uous stress depleting the worker’s emotional resources, and this deple-
tion generates further losses of other resources and subsequent
deteriorated well-being spreading to other areas of life (Hakanen and
Schaufeli, 2012; Toth-Kiraly et al., 2021). Since we did not assess
alternative models, such as models in which psychological distress is an
antecedent of burnout, these results should be extended by other studies.

It is also interesting to note that, while the effect of EE levels and of
their pandemic-related change on psychological distress is similar, the
effect of changes in PPA was greater than that of its levels. This result
should be interpreted in the context of an average reduction in PPA
scores over time, which was more marked in HCWs who had high PPA
levels before the pandemic and, especially, in nurse assistants. This
reduction can be explained as the effect of the social recognition given to
HCWs during the pandemic, which might have provided those who felt
dissatisfied in terms of personal accomplishment before the pandemic
with the opportunity to feel that their work was important and
acknowledged by society (Duracinsky et al., 2022). In general, the
pandemic caused a major shift in the duties and routines of HCWs, and
the comparison with previous levels of accomplishment might have had
a greater impact in terms of well-being. The reduction in PPA due to
increased social recognition, or its increase due to worsening working
conditions were, therefore, more associated with psychological distress
than its initial levels.

In our study, resilience was not related to PTSD. This contrasts with
the thriving literature showing that resilience is an important protective
factor against PTSD (Li et al., 2022; Liu et al., 2022; Wrenn et al., 2011).
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In our case, the fact that resilience and PTSD were assessed during the
same wave did not allow us to study how this relationship unfolds over
time. Since that assessment phase was carried out at a time when the
healthcare crisis was still present and HCWs were still experiencing an
emergency, the role of resilience might not have already been apparent.
However, further studies will be needed to evaluate this hypothesis. In
contrast, resilience was associated with psychological distress indepen-
dently from burnout. Our findings on resilience are cross-sectional and
cannot, therefore, be interpreted in a causal fashion. However, the
protective role of this variable on mental health disorders through an
array of biological and psychological processes is known (Curtin et al.,
2022; Laird et al., 2019; Watters et al., 2021). Various psychological
treatments are available to increase resilience in HCWs, and have
already been tested and found to be effective (Angelopoulou and Pan-
agopoulou, 2022).

This study has an important clinical implication. PTSD symptoms
and psychological distress in HCWs should be conceptualised as inter-
connected with the relationship between HCWs and their workplace.
Most of the studies on predictors of PTSD during the pandemic have
focused on demographic characteristics of the HCWs and on work rou-
tines, such as greater or lesser exposure to the risk of infection, and
number of hours worked (Al Falasi et al., 2021; Hill et al., 2022; Hilton
et al., 2022; Preti et al., 2020; Yuan et al., 2021). Burnout indicates the
presence of chronic stress, which manifests with psychological symp-
toms and cannot be resolved simply by changing single aspects of the
work environment. Both prevention and treatment of PTSD must,
therefore, also include thorough changes in work organisation and in
psychological treatments by focusing on how HCWs relate to their
workplace (West et al., 2018). The opportunity for healthcare systems to
cope with future pandemics or disasters lies in increasing public health
preparedness, which can be achieved through both policy and funding
support, and in terms of work organisation and prevention of burnout
(Scales et al., 2022). Since there were no differences between doctors,
nurses and nurse assistants concerning changes in EE and DEP, and the
worsening of EE, DEP and PPA brought HCWs to PTSD levels similar to
those of HCWs who already had high levels of burnout, actions dedi-
cated to all HCWs should be taken during the pandemic to prevent an
increase in these dimensions. The decrease in PPA, which was stronger
in nurse assistants, might suggest that increasing social recognition of
the work of HCWs might be an important strategy to decrease the risk of
incurring in PTSD symptoms and psychological distress.

Regarding the implications for research, further longitudinal studies
are needed that explore the risk and protective factors of PTSD and
psychological distress, as the present study focuses on burnout and
resilience, which make up only part of the picture. In addition, it would
be interesting to evaluate the role of burnout measured after the
pandemic and the subsequent rate of PTSD to assess whether the former
variable precedes the latter.

This study has several limitations. First, resilience was measured
only during the pandemic, thus limiting the possibility of studying the
effects of its pre-pandemic levels on PTSD and psychological distress
during COVID-19. Second, although PTSD symptoms and psychological
distress were assessed referring to the pandemic period, mental health
conditions might have been present also before the pandemic in some of
our nurses. Whether previously existing PTSD might have influenced
burnout levels before the pandemic is debatable, since there is more
evidence in the literature supporting burnout as a predictor of PTSD
rather than the other way around (Jo et al., 2018; Oginska-Bulik and
Juczynski, 2021; Regehr et al., 2004). In addition, our longitudinal
analyses showed that changes in burnout levels were differential across
its dimensions (positive for EE and DEP, negative for PPA), but also
across pre-pandemic burnout levels, with those at lower EE and DEP
worsening the most, and high PPA subjects improving the most. Hence,
it is unlikely that the same underlying mental health condition could
have determined such a complex pattern and could explain away the
associations with the study outcomes estimated by us. Therefore, our
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longitudinal design and analyses maintain their validity. However,
caution should be paid in interpreting our results in terms of onset of
new cases of PTSD and psychological distress. Third, there was a loss of
participants from the first to the second survey, which might have
caused selection bias. However, the impact of this issue is mitigated by
the fact that attrition between the first and the second survey was in-
dependent of measured HCWs characteristics (Giusti et al., 2022).
Finally, we recruited HCWs from a single hospital in northern Italy and
in a particular time frame of the pandemic. Therefore, any generalisa-
tion of these findings to other contexts or time frames should be made
with caution.

In conclusion, this longitudinal study on HCWs showed that PTSD
was associated with previously existing EE and with pandemic-related
increases in EE, DEP and PPA, and that psychological distress was
associated with previously existing EE and PPA, with increases in EE and
PPA over time, as well as with resilience. Actions are required to contrast
previously existing EE and to increase personal resources to protect
HCWs from MH disorders.
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