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Abstract:
Background:
PTSD and burnout are frequent conditions among emergency healthcare personnel because exposed to repeated traumatic working experiences.
Increasing evidence suggests high comorbidity between PTSD and mood symptoms, particularly depression, although the real nature of this
relationship still remains unclear. The purpose of this study was to investigate the relationship between PTSD, burnout and lifetime mood
spectrum, assessed by a specific scale, among health-care professionals of a major University Hospital in Italy.
Methods:
N=110 Emergency Unit workers of the Azienda Ospedaliero-Universitaria Pisana (Pisa, Italy) were assessed by the TALS-SR, MOODS-SR
lifetime version and the ProQOL R-IV.
Results:
Approximately 60% of participants met at least one PTSD symptom criterion (criterion B, 63.4%; criterion C, 40.2%; criterion D 29.3%; criterion
E, 26.8%), according to DSM-5 diagnosis. Almost sixteen percent of the sample reported a full symptomatic DSM-5 PTSD (work-related)
diagnosis, and these showed significantly higher scores in all MOODS-SR depressive domains, as well as in the rhythmicity domain, compared
with workers without PTSD. Further, mood-depressive and cognition-depressive MOODS-SR domains resulted to be predictive for PTSD.
Significant correlations emerged between either PTSD diagnosis and criteria or ProQOL subscales and all the MOOD-SR domains.
Conclusion:
A significant association emerged among PTSD, burnout and lifetime MOOD Spectrum, particularly the depressive component, in emergency
health care operators, suggesting this population should be considered at-risk and undergo regular screenings for depression and PTSD.
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1. INTRODUCTION
Healthcare personnel are frequently and repeatedly
exposed to stressful situations and traumatic events so they are
more likely to develop pathological conditions such as burnout
or Post-Traumatic Stress Disorder (PTSD), compared to the
general population [1 - 3]. In light of these data, the last edition
of the Diagnostic and Statistical Manual of Mental Disorders
(DSM-5) significantly modified the diagnostic criteria related
to the trauma for the PTSD diagnosis, specifying in Criterion
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A4 the impact of “experiencing repeated or extreme exposure
to aversive details of the traumatic event(s)” addressing special
populations such as emergency operators [4]. Previous studies
reported PTSD rates up to ten-fold higher among emergency
service workers with respect to the general population [5].
Particularly, PTSD rates range between 10% and 21% among
medical doctors and nurses [6, 7]. A recent meta-analysis on 18
studies including over 30,000 subjects showed PTSD in 11% of
ambulance personnel [8].
Several studies described also a frequent occurrence of
burnout among health-care professionals, in particular among
emergency unit operators with rates as high as 86% [2, 9].
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Burnout of nurses and physicians in the emergency setting was
favored by the stress of emotionally-charged decision-making
as well as heavy workloads and extended work hours [10]. On
one hand, burnout can affect physical and mental health,
causing sleep pattern alteration, fatigue, concentration deficit
and irritability; on the other hand, it can produce impairment in
quality of care and patients’ health outcomes, besides increased
absenteeism [11].
Considering the very high frequency of PTSD and burnout
in emergency operators, and the detrimental impact of these
syndromes not only on well-being but also on work-related
functioning and patients outcome [12, 13], detecting
individuals at risk is essential in order to develop effective
prevention strategies. Different factors were found to
predispose health workers to PTSD or burnout. From a sociodemographic perspective, being a young, female, nurse with
low professional education levels are considered negative
factors [2, 6, 14]. For what concerns organizational work
factors, employee reward systems, peer and manager support,
besides well-designed organizational structures improve
resilience to stressful and traumatic events experienced on
duties [15]. Moreover, some operator’s psychological
characteristics or pre-existing psychiatric disorders are related
to a higher risk. In this regard, a great amount of literature
shows a strict but controversial relationship between mood
disorders, particularly depression, and trauma and stress-related
disorders [16 - 18].
PTSD and depressive symptoms show a high tendency to
co-occur after a traumatic event [19, 20] and in
epidemiological samples about 50% of subjects with PTSD
also reported a depressive disorder [18, 21, 22]. According to a
French study based on a large population sample, one-third of
patients with moderately PTSD showed comorbid depressive
symptoms. This percentage was higher in those with severe
PTSD, who presented comorbid depression in more than half
of cases [23]. Furthermore, another study reported higher
comorbidity rates between PTSD and Major Depressive
Disorder (84.4%) or Dysthimia (41.9%). In particular, female
gender and childhood sexual or physical abuse were positively
associated with depressive comorbidity in patients with PTSD
[24]. For what concern emergency personnel, the prevalence of
PTSD, depression, and high general psychological distress was
higher among medical workers (6.6%, 14.3%, and 14.5%,
respectively) than among other professional categories such as
firefighters (1.6%, 3.8%, and 2.6%, respectively) [25]. On the
whole, PTSD-depression comorbidity is usually associated
with a higher functional impairment than a single disorder [26].
These high comorbidity rates have various explanations.
According to the causality model, PTSD is a causal risk factor
for the onset of depressive disorders. Prospective studies on
large Veteran samples found that PTSD diagnosis at the basal
evaluation was a predictive factor for depression in a 24-month
follow-up [27]. Data on civilian sample corroborate the
hypothesis that post-traumatic stress symptomatology could be
a risk factor for the onset of depression [16, 21, 28, 29]. In
contrast, other authors suggested that pre-existing depression
could predispose to PTSD after a traumatic event [30 - 35]. In a
study on 6,744 male twins from the Vietnam Era Twin
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Registry, the risk of developing PTSD after trauma exposure
was increased in those with pre-existing depressive or anxiety
disorders [30]. Similarly, Shiller-Allon et al., reported that
depressive symptoms were related to an increase in posttraumatic distress in a sample of 156 Israeli trauma victims
followed-up for 12 weeks after being exposed to trauma [31].
Exploring, upon Mood Spectrum Model approach, the
relationship between lifetime mood spectrum symptoms and
PTSD, some of us reported manic and depressive lifetime
symptoms to be related to the severity of post-traumatic stress
symptomatology and suicidality [32 - 35]. These findings
support the hypothesis that depressive symptoms may
predispose to PTSD after the exposure of a traumatic event.
A positive correlation between burnout and depression
represents a corroborated finding [36, 37]. Three longitudinal
studies specifically described a direct link from depression to
burnout [38 - 40]. In a long longitudinal study on 297
university students, Salmela-Aro et al. found that participants
with a higher depression trajectory showed higher burnout
levels in the long period with respect to those with lower
depression, suggesting that depression may be a risk factor for
burnout [40].
Considering the scant data about the role of depressive
symptoms as vulnerability factors of post-traumatic stress
reactions among emergency personnel, the purpose of this
study was to evaluate lifetime mood spectrum symptoms in
emergency personnel and their association with PTSD and
burnout in order to identify a subject at risk for developing
these conditions. To specifically investigating affective
symptoms during the lifespan of the participants, a mood
spectrum model was adopted for this study. There is growing
evidence that mood disorders should be regarded as a spectrum
of manifestations, rather than categorical disorders. A mood
spectrum model is a dimensional approach that evaluates not
only unipolar and bipolar symptoms, but also sub-threshold
manifestations, atypical symptoms and behavioral traits, in the
light of a lifetime perspective [41]. This approach was found to
be a valid method to better define mood disorders in terms of
severity, prognosis, treatment implications and relationship
with other symptoms [41 - 43].
2. MATERIALS AND METHODS
2.1. Study Sample
The study sample included 95 emergency unit workers of
the “Azienda Ospedaliero-Universitaria Pisana (AOUP)”, Italy.
The participants' enrollment was conducted between September
2013 to March 2014. Full data were available only for 82
participants from the whole sample because the remaining 13
ones (2 males and 11 females; 3 medical doctors, 5 nurses and
5 healthcare assistants) gave partial responses.
The study was conducted in accordance with the
Declaration of Helsinki. The ethics committee of the
University of Pisa, Italy, approved all the procedures of
evaluation and recruitment. Suitable candidates provided
written informed consent after receiving an exhaustive
description of the study and after having the opportunity to ask
any questions in reference to the study. Participants completed
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the questionnaires at the end of the work-shift in a stand-alone
room to ensure their privacy.
2.2. Diagnostic Instruments
Participants were investigated using the Trauma and Loss
Spectrum - Self Report (TALS-SR), to investigate PTSD and
posttraumatic stress spectrum symptoms related to the work
activity [44, 45], the MOOD Spectrum – Self Report, Lifetime
version (MOODS-SR), in order to explore lifetime mood
symptomatology [41] and the Professional Quality of Life
Scale - Revision IV (ProQOL R-IV) to examine compassion
satisfaction, burn-out and compassion fatigue related to work
activities [46].
The TALS-SR is a questionnaire developed for assessing
posttraumatic stress spectrum symptoms. It includes 116 items
exploring the lifetime experience of a range of losses and/or
traumatic events and lifetime symptoms, behaviors, and
personal characteristics that might represent manifestations
and/or risk factors for the development of a stress response
syndrome. The instrument is organized into nine domains
including loss events (I), grief reactions (II), potentially
traumatic events (III), reactions to losses or upsetting events
(IV), re-experiencing (V), avoidance and numbing (VI),
maladaptive coping (VII), arousal (VIII), and personal
characteristics/ risk factors (IX). The responses to the items
are coded in a dichotomous way (yes/no), and domain scores
are obtained by counting the number of positive answers.
Due to the sample characteristics, criterion A was
considered satisfied. Particularly, the instrument was adapted,
in accordance with the aim of the present study, to assess
symptoms due to traumatic experience related to the work as
emergency personnel (criterion A4).Consequently, only the
following TALS-.Sr domains were included in the study:
reactions to losses or upsetting events (IV), re-experiencing
(V), avoidance and numbing (VI), maladaptive coping (VII),
arousal (VIII). All participants were asked to report symptoms
related to work-related trauma exposure. According to previous
studies [47, 48] a DSM-5 diagnosis of PTSD was assessed by
using the following matching between DSM-5 symptoms
criteria and TALS-SR items:
criterion B (B1 =80; B2 =77; B3 =79; B4 =78; B5
=81);
criterion C (C1 =86; C2 =87 and/or 88 and/or 89);
criterion D (D1 =90; D2 =95; D3 =85; D4 =96; D5
=91; D6 =93; D7 =92); and
criterion E (E1 =108; E2 =99 and/or 100 and/or 102;
and/or 103 and/or 104; E3 =106; E4 =107; E5 =105;
E6 =109).
The TALS-SR presented good intra-class correlation
coefficients (from 0.934 to 0.994) with SCI-TALS; the
interview version was used for assessing post-traumatic stress
symptomatology. Similarly, SCI-TALS showed a good internal
consistency (Kuder-Richardson coefficient exceeding the
minimum standard of 0.50 for each domain).
The MOODS-SR is a 161-item questionnaire coded as
present or absent for one or more periods of at least 3-5 days
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throughout the subject’s lifespan. Not only manic and
depressive components are investigated, but also disturbances
in rhythmicity and vegetative functions are assessed. Both the
manic and the depressive components are subtyped into three
domains exploring mood, energy and cognition symptoms
respectively. The number of the mood-, energy- and cognitionmanic items endorsed by subjects makes up the manic
component (62 items), while the sum of the mood-, energy- and
cognition-depressive items constitutes the depressive
component (63 items). The rhythmicity and vegetative
functions domain (29 items) explore alterations in the circadian
rhythms and vegetative functions, including changes in energy,
physical well-being, mental and physical efficiency related to
the weather and season, and changes in appetite, sleep and
sexual activities. The questionnaire showed good internal
consistency, with Kuder-Richardson's coefficient ranging from
0.79 to0.92 among single domains.
The ProQOL is a 22 item self-report measure to assess
three different dimensions: compassion satisfaction, burnout
and compassion fatigue related to work. Respondents were
asked to indicate how often (from 0-never to 5-very often)
during the last 30 days, each item was experienced [47 - 49].
The compassion satisfaction measures pleasure derived from
being able to do your work well, whereas high scores represent
a greater satisfaction related to your ability to be an effective
caregiver. The burnout dimension in this scale is associated
with feelings of hopelessness and difficulties in dealing with
your work. The compassion fatigue dimension is about workrelated secondary exposure to stressful events. High scores
indicate that you are exposed to frightening experiences at
work. Cronbach’s alpha values of the three subscales were 0.80
for CF, 0.89 for CS, and 0.71 for BO. The Italian version of the
instrument was validated.
2.3. Statistical Analysis
All statistical analyses were carried out using the Statistical
Package for Social Science, version 23.0 (SPSS Inc., Chicago
2018). The descriptive procedures were used to evaluate the
demographic characteristics of the sample as well as to
calculate the frequency of the PTSD and the scores of the
TALS-SR, MOODS-SR and ProQOL domains. Considering
that MOODS-SR domain scores were not normally distributed,
the non-parametric Man-Whitney test was computed in order to
compare MOODS-SR domains between subjects with PTSD
and without PTSD. A logistic regression model was computed
to examine the role of the MOODS-SR domains, education
level and gender as a predictive variable of PTSD diagnosis,
considered as the dependent variable. Spearman's correlation
coefficients were calculated to investigate possible associations
between the TALS-SR domains or ProQOL dimensions and the
MOODS-SR domains.
3. RESULTS
Most of the participants were nurses (55, 67.1%), followed
by health-care assistants (14, 17%) and medical doctors (13,
15.6%, including physicians and residents). Regarding sociodemographic features, 50 (61%) were females and 32 (39%)
were males; the mean age was 40.34±8.10 (min 25, max 61),
and 59 (72%) were graduated (bachelor’s or advanced degree).
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Table 1. Comparison of the MOODS-SR domains scores between healthcare operators without PTSD (N=69) and those with
PTSD (N=13).
No-PTSD
Mean ± SD

PTSD
Mean ± SD

Cohen’s
d

Mann-Whitney
z

p

Mood-depressive

3.59±3.77

10.00±4.90

1.47

4.07

<.001

Energy-depressive

1.12±1.51

2.23±2.05

0.62

2.24

.025

Cognition-depressive

1.83±2.45

7.54±5.47

1.35

3.42

.001

Depressive component

6.54±6.70

19.77±9.56

1.60

4.33

<.001

Mood-manic

5.99±5.11

7.85±5.11

0.36

1.23

.218

Energy-manic

1.97±2.21

3.31±2.97

0.51

1.68

.093

Cognition-manic

3.03±3.52

5.00±3.89

0.53

1.93

.054

Manic component

10.99±9.70

16.15±10.10

0.52

1.68

.093

Rhythmicity

5.1±4.29

10.23±7.41

0.85

2.41

.016

In the sample, 13 (15.9%) participants were found to be
affected by DSM-5 PTSD, while higher percentages of each
PTSD criterion were reported: criterion B (re-experiencing)
was presented by 50 (63.4%) subjects; criterion C (avoidance)
by 33 (40.2%); criterion D (alteration in mood and cognition)
by 24 (29.3%); and finally, criterion E (Hyperarousal) by 22
(26.8%) subjects. According to the ProQOL subscales, the
mean score of the compassion satisfaction was 31.60±5.0, the
burnout one was 14.89±4.92 and the compassion fatigue one
was 10.84±4.92. The mean scores of the MOODS-SR
depressive domain scores were respectively 4.61±4.59,
1.29±1.64 and 2.73±3.73 for mood-depressive, energydepressive and cognition-depressive. The depressive
component score was 8.63±8.66. On the other hand, the scores
of the mood-manic, energy-manic and cognition-manic
MOODS-SR domain were 6.28±5.12, 2.18±2.38 and 3.34±3.63
respectively, whereas the manic component score was
11.80±10.02. Finally, the rhythmicity domain mean score was
5.94±5.21.
Subjects with PTSD reported significantly higher scores in
the mood-depressive (3.59±3.77 versus 10.00±4.90, p<.001),
energy-depressive (1.12±1.51 versus 2.23±2.05, p=.025)
cognition-depressive (1.83±2.45 versus 7.54±5.47, p=.001) and
rhythmicity (5.1±4.29 versus 10.23±7.41, p=.016) domains,
besides in the depressive component (6.54±6.70 versus

19.77±9.56 4.33 p=<.001). (Table 1)
In a logistic regression model (sensitivity=53.8% and
specificity=95.6%.), considering the gender and education,
besides MOODS-SR mood-depressive, energy-depressive,
cognition-depressive and rhythmicity scores as independent
variables, and the PTSD diagnosis as the dependent variables,
the mood-depressive [b=0.256 (SE=0.108), p=.018] and the
cognition-depressive [b=0.268 (SE=0.121), p=.026] domains
scores presented a significant positive association with the
PTSD (Table 2). The ROC curve and the characteristics of the
regression model are shown in Fig. (1 and Table 2a),
respectively.
Finally, significant correlations emerged between DSM-5
PTSD diagnosis and criteria, or ProQOL subscales and
MOOD-SR domains (Table 3). Particularly, significant positive
moderate correlations emerged between the mood-depressive
MOODS-SR domain and the total PTSD symptoms scores
(r=.513) the cognitive and mood alterations criterion symptoms
(r=.519) and the hyperarousal criterion symptoms (r=.517);
between the cognition-depressive MOODS-SR domain and the
total PTSD symptoms scores (r=.563) and the cognitive and
mood alterations criterion symptoms (r=.560). Furthermore, the
MOODS-SR mood-depressive domain showed a significant
low positive correlation with ProQOL burnout (r=376) and
compassion fatigue (r=.338).

Table 2. Logistic regression model: MOODS-SR depressive and rhythmicity domains, gender and education levels as
predictive variables associated with PTSD diagnosis in the total sample.
Predictive factors

B(S.E.)

O.R.

CI95%

p

Mood-depressive

0.256 (0.108)

1.292

1.045-1.597

.018

Energy-depressive

-0.309 (0.275)

0.734

0.429-1.258

.261

Cognition-depressive

0.268 (0.121)

1.308

1.032-1.657

.026

Rhythmicity

0.051 (0.102)

1.052

0.861-1.286

.618

Gender

0.548 (1.024)

1.731

0.232-12.885

.592

Education

1.048 (0.967)

2.851

0.428-18.892

.279

K

-6.671 (2.237)

0.001

-

.003

Cox R2 = 0.31; Nagelkerke R2 = 0.52; Hosmer-Lemeshow test: χ2 = 7,24, p = .511; Global-goodness-fit percentage = 89,0%. Sensitivity=53.8%; specificity=95.6%.
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Fig. (1). ROC curve of the regression model.

Table 2a. ROC curve characteristics of the regression model.
Predictive Factors

Area (S.E.)

CI95%

p

Mood-depressive

.855 (.053)

.752-.959

.000

Energy-depressive

.685 (.076)

.535-.835

.035

Cognition-depressive

.790 (.091)

.611-.968

.001

Rhythmicity

.711 (.090)

.535-.887

.016

Gender

.595 (.082)

.434-.756

.281

Education

.516 (.089)

.343.690

.854

Table 3. Correlations (r) between MOODS-SR depressive domains and PTSD symptoms clusters or ProQOLsubscales.
-

Mood Depressive

Energy Depressive

Cognition Depressive

Rhythmicity

PTSD and PTSDdiagnostic criteria
Total PTSD symptoms

.513**

.249*

.563**

.360*

B) Re-experiencing symptoms

.429**

.353*

.328*

.304*

C) Avoidance symptoms

.343*

.188

.335*

.245*

D) Cognitive and mood alterations symptoms

.549**

.360*

.560**

.437**

E) Hyperarousal symptoms

.517**

.380*

.437**

.316*

ProQOL Subscale
Compassion Satisfaction

-.041

.052

.075

.047

Burnout

.376*

.087

.281*

.289*

Compassion Fatigue

.338*

.152

.193

.150

Moderate positive correlations (.5 > r < .7); Low positive correlations (.3 > r < .5); *p<.05;**p<.001"
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4. DISCUSSION
To the best of our knowledge, this is the first study that
aimed at exploring the relationship between lifetime mood
spectrum symptoms and PTSD or burnout among emergency
Healthcare operators in Italy. Almost 16% of the sample
reported symptomatic PTSD due to trauma related to
healthcare emergency work. This result is in line with previous
studies and meta-analysis on a similar sample [5, 6, 49, 50] and
corroborates the data about high risk for trauma-related
psychopathology in emergency workers. Thus, specific training
and systematic PTSD prevention program are needed for
emergency operators in order to improve their mental health
and quality of life. The subjects filled the evaluation in a standalone room, after the work-shift in order to ensure their privacy
Furthermore, PTSD diagnosis was found to be associated
with lifetime mood spectrum symptoms, especially with the
depressive ones. In the National Comorbidity SurveyReplication, more than half of the subjects affected by PTSD
presented a lifetime diagnosis of Major Depressive Disorder
[51]. The relationship between post-traumatic stress reactions
and depression is considered complex, with overlapping
symptomatology, mutual influence, and very high comorbidity
rates [16, 19, 24, 52]. In the last years, the new broad approach
to PTSD proposed by DSM-5, encompassing the negative
alterations in cognition and mood symptoms, such as guilt,
anger or shame feelings, enhanced the conceptual link between
these two disorders [4].
Despite most of the existing studies are focused on the role
of trauma or PTSD as a risk factor for depressive symptoms
[28, 29, 53], some data also showed an inverse trend [30 - 35,
54, 55]. Some authors, in fact, showed how some features
related to a depressive state, such as an impairment of coping
skills and greater stress perception could lead to vulnerability
to traumatic events [56]. Negative self-evaluation and reduced
initiative may determine cognitive and behavioral avoidance in
dealing with trauma-related stimuli, compromising fear
extinction [57]. Moreover, high neuroticism and low
extroversion represent underlying personality risk factors
shared between depression and PTSD [16]. On one hand, high
levels of neuroticism facilitate reaction to stressors and
frustrations by means of negative affect; on the other hand, low
levels of extroversion reduce the tendency to seek support from
others in order to face upsetting events. All these elements
could be considered as impairment in the self-efficacy belief
that is crucial for the recovery of a traumatic experience [31].
The results of the present study suggested how the
vulnerability produced by lifetime depressive spectrum
symptoms could be particularly relevant in the professional
population, like emergency operators, exposed every day to a
traumatic experience or stressful situations. In this chronic
context, the impairment in coping with traumas due to low selfesteem, negative affectivity or cognitive deficit is a likely high
risky condition to PTSD development and maintenance. A
recent study conducted in Pakistan, on over 500 emergency
medical personnel, indicated depression as a predictive factor
for work-related PTSD [58]. Furthermore, in a German survey
on a large sample of emergency physician and paramedic staff
conducted with the purpose to explore post-traumatic stress
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symptoms and depression rates, the authors recommended that
those who presented post-traumatic stress symptoms should be
investigated for depression and vice versa, considering the
strong correlation between these two dimensions [59].
The logistic regression model showed that mood and
cognitive lifetime depressive symptoms are associated with
PTSD diagnosis. These results appear to be in line with the
decision of the DSM-5 to introduce the new diagnostic
criterion D (negative alteration in mood and cognition) for
PTSD diagnosis, highlighting the importance of negative
emotions and distorted cognition as a manifestation of the
clinical picture of the disorder [4]. In this regard, in the
Spearman analysis, the strongest correlations emerged between
mood-depressive and cognition-depressive MOODS-SR
domains and the PTSD diagnosis, as well as the PTSD criteria
re-experiencing (B), alteration in mood and cognition (D) and
Hyperarousal (E). It may be possible that the tendency to low
self-esteem, negative feelings like sadness, guilt or shame,
anhedonia and other affective or cognitive depressive spectrum
symptoms is exacerbated by trauma exposure and evolved in
PTSD. Some authors reported a dimensional commonality
between depression and some PTSD symptoms, such as
detachment, restricted affect, loss of interest, sense of
foreshortened future, irritability, and cognitive impairment
[60]. Furthermore, negative emotions like guilt and shame
feelings were related to the onset of PTSD and its severity [61,
62].
Significant associations also emerged for the burnout and
the compassion fatigue subscale of the ProQOL. Several
studies showed circular influences between burnout and
depression: if on one hand burnout has been hypothesized to
represent an initial phase in depression, on the other hand, this
latter may negatively influence the experience of work-related
stress, leading to burnout [37, 63]. The nature of this
relationship seems to be very similar to that emerged between
depression and PTSD.
It is noteworthy that a significant association with PTSD
clusters also emerged for the rhythmicity MOODS-SR domain.
This result appears to be in line with existing data about the
role of altered vegetative functions and biological rhythms in
PTSD [64]. Sleep disturbances, somatic complaints,
impairment in sexual or eating behaviors, as well as
seasonal/circadian rhythms alterations were found not only to
be associated with post-traumatic stress symptoms [64 - 69],
but also to suicidality in PTSD patients [64].
This study has several limitations. The first one is the
limited sample size and lack of a control group that may affect
results. Furthermore, full data were not available from 13
enrolled subjects that were excluded from the study. Secondly,
although TALS-SR has been used to assesses symptomatic
PTSD according to DSM-5 criteria across studies [47, 48], the
use of a self-report instrument may be considered less reliable
and more influenced by co-occurring events than a
standardized structured interview. Thirdly, a selection bias may
be present, as subjects with PTSD, showing severe avoidant
symptoms, may have not been enrolled. Fourthly, the lack of
full evaluation for the whole sample. Lastly, participants were
not screened for Axis I psychiatric comorbidities, which may
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impact significantly on work functioning.

publicly available, but it can be provided by the corresponding
author [C.A.B] on reasonable request.

CONCLUSION
Despite the limitations mentioned above, this study showed
a relevant association between lifetime depressive symptoms
and burnout, as well as work-related PTSD in emergency
health operators. It is conceivable that this at-risk population
should undergo regular screenings for depression and PTSD in
order to better manage the symptoms due to stress and trauma
exposure during work. We may argue that this issue is even
more relevant in the framework of the Covid-19 emergency,
and its possible impact on the mental health of the healthcare
operators. Detecting specific risk factors for this population
could be useful to assess vulnerable subjects and consequently
prevent post-traumatic stress sequelae.
The present study corroborates previous findings on the
complex relationship between “mood” and trauma-related
psychopathology, and especially highlights it in health
emergency operators. Further longitudinal research studies are
required to understand the impact of trauma on this population
in order to potentiate prevention interventions and therapeutic
strategies.

FUNDING
None.
CONFLICT OF INTEREST
The authors declare no conflict of interest financial or
otherwise
ACKNOWLEDGEMENTS
Declared none.
REFERENCES
[1]

[2]

[3]

AUTHORS' CONTRIBUTIONS
CC, CAB, and LD participated in the conception and
design of the study, the interpretation of the data, the draft, and
critical revision of the article. MTA, IC, EM, MC, participated
in the draft and critical revision of the article. All authors
agreed to be cited as co-authors, accepting the order of
authorship, and approved the final version of the manuscript
and the manuscript submission to Clinical Practice &
Epidemiology in Mental Health.

[5]

[6]

[7]

LIST OF ABBREVIATIONS
PTSD

[4]

= Post-Traumatic Stress Disorder

[8]

DSM-5 = Diagnostic and Statistical Manual of Mental Disorders

ETHICS
APPROVAL
PARTICIPATE

AND

CONSENT

TO

All procedures performed in studies involving human
participants were in accordance with the ethical standards of
the Ethics Committee of the AziendaOspedaliero-Universitaria
of Pisa, Italy.
HUMAN AND ANIMAL RIGHTS
No Animals were used in this research. All human research
procedures followed were in accordance with the ethical
standards of the committee responsible for human
experimentation (institutional and national), and with the
Helsinki Declaration of 1964, as revised in 2013.

[9]

[10]

[11]

[12]

CONSENT FOR PUBLICATION
Written informed consent was obtained from each
participant prior to the study.
AVAILABILITY OF DATA AND MATERIALS
The data supporting the findings of the article are not

[13]

[14]

Jackson T, Provencio A, Bentley-Kumar K, et al. PTSD and surgical
residents: Everybody hurts… sometimes. Am J Surg 2017; 214(6):
1118-24.
[http://dx.doi.org/10.1016/j.amjsurg.2017.08.037] [PMID: 28987413]
Mealer M, Burnham EL, Goode CJ, Rothbaum B, Moss M. The
prevalence and impact of post traumatic stress disorder and burnout
syndrome in nurses. Depress Anxiety 2009; 26(12): 1118-26.
[http://dx.doi.org/10.1002/da.20631] [PMID: 19918928]
Mills LD, Mills TJ. Symptoms of post-traumatic stress disorder among
emergency medicine residents. J Emerg Med 2005; 28(1): 1-4.
[http://dx.doi.org/10.1016/j.jemermed.2004.05.009]
[PMID:
15656996]
American Psychiatric Association. Diagnostic and statistical manual of
mental disorders. 5th ed. Washington, DC 2013.
Berger W, Coutinho ES, Figueira I, et al. Rescuers at risk: a systematic
review and meta-regression analysis of the worldwide current
prevalence and correlates of PTSD in rescue workers. Soc Psychiatry
Psychiatr Epidemiol 2012; 47(6): 1001-11.
[http://dx.doi.org/10.1007/s00127-011-0408-2] [PMID: 21681455]
Olashore AA, Akanni OO, Molebatsi K, Ogunjumo JA. Post-traumatic
stress disorder among the staff of a mental health hospital: Prevalence
and risk factors. S Afr J Psychiatr 2018; 24: 1222.
[http://dx.doi.org/10.4102/sajpsychiatry.v24i0.1222]
[PMID:
30263227]
Sendler JD, Rutkowska A, Makara-Studzinska M. How the exposure
to trauma has hindered physicians’ capacity to heal: prevalence of
PTSD among healthcare workers. Eur J Psychiatry 2016; 30: 321-34.
Petrie K, Milligan-Saville J, Gayed A, et al. Prevalence of PTSD and
common mental disorders amongst ambulance personnel: a systematic
review and meta-analysis. Soc Psychiatry Psychiatr Epidemiol 2018;
53(9): 897-909.
[http://dx.doi.org/10.1007/s00127-018-1539-5] [PMID: 29869691]
Adriaenssens J, De Gucht V, Maes S. Determinants and prevalence of
burnout in emergency nurses: a systematic review of 25 years of
research. Int J Nurs Stud 2015; 52(2): 649-61.
[http://dx.doi.org/10.1016/j.ijnurstu.2014.11.004] [PMID: 25468279]
Lall MD, Gaeta TJ, Chung AS, et al. Assessment of physician wellbeing, part one: burnout and other negative states. West J Emerg Med
2019; 20(2): 278-90.
[http://dx.doi.org/10.5811/westjem.2019.1.39665] [PMID: 30881548]
Halbesleben JR, Wakefield BJ, Wakefield DS, Cooper LB. Nurse
burnout and patient safety outcomes: nurse safety perception versus
reporting behavior. West J Nurs Res 2008; 30(5): 560-77.
[http://dx.doi.org/10.1177/0193945907311322] [PMID: 18187408]
Panagioti M, Geraghty K, Johnson J, et al. Association between
physician burnout and patient safety, professionalism, and patient
satisfaction: a systematic review and meta-analysis. JAMA Intern Med
2018; 178(10): 1317-30.
[http://dx.doi.org/10.1001/jamainternmed.2018.3713]
[PMID:
30193239]
Dewa CS, Loong D, Bonato S, Trojanowski L. The relationship
between physician burnout and quality of healthcare in terms of safety
and acceptability: a systematic review. BMJ Open 2017; 7(6)e015141
[http://dx.doi.org/10.1136/bmjopen-2016-015141] [PMID: 28637730]
Laposa JM, Alden LE, Fullerton LM. Work stress and posttraumatic
stress disorder in ED nurses/personnel. J Emerg Nurs 2003; 29(1):
23-8.

172 Clinical Practice & Epidemiology in Mental Health, 2020, Volume 16

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[http://dx.doi.org/10.1067/men.2003.7] [PMID: 12556825]
Schneider A, Weigl M. Associations between psychosocial work
factors and provider mental well-being in emergency departments: A
systematic review. PLoS One 2018; 13(6)e0197375
[http://dx.doi.org/10.1371/journal.pone.0197375] [PMID: 29864128]
Flory JD, Yehuda R. Comorbidity between post-traumatic stress
disorder and major depressive disorder: alternative explanations and
treatment considerations. Dialogues Clin Neurosci 2015; 17(2):
141-50.
[PMID: 26246789]
Stander VA, Thomsen CJ, Highfill-McRoy RM. Etiology of
depression comorbidity in combat-related PTSD: a review of the
literature. Clin Psychol Rev 2014; 34(2): 87-98.
[http://dx.doi.org/10.1016/j.cpr.2013.12.002] [PMID: 24486520]
Bleich A, Koslowsky M, Dolev A, Lerer B. Post-traumatic stress
disorder and depression. An analysis of comorbidity. Br J Psychiatry
1997; 170(5): 479-82.
[http://dx.doi.org/10.1192/bjp.170.5.479] [PMID: 9307701]
Rytwinski NK, Scur MD, Feeny NC, Youngstrom EA. The cooccurrence of major depressive disorder among individuals with
posttraumatic stress disorder: a meta-analysis. J Trauma Stress 2013;
26(3): 299-309.
[http://dx.doi.org/10.1002/jts.21814] [PMID: 23696449]
Bonde JP, Utzon-Frank N, Bertelsen M, et al. Risk of depressive
disorder following disasters and military deployment: systematic
review with meta-analysis. Br J Psychiatry 2016; 208(4): 330-6.
[http://dx.doi.org/10.1192/bjp.bp.114.157859] [PMID: 26892850]
Breslau N, Davis GC, Peterson EL, Schultz L. Psychiatric sequelae of
posttraumatic stress disorder in women. Arch Gen Psychiatry 1997;
54(1): 81-7.
[http://dx.doi.org/10.1001/archpsyc.1997.01830130087016] [PMID:
9006404]
Kessler RC, Sonnega A, Bromet E, Hughes M, Nelson CB.
Posttraumatic stress disorder in the National Comorbidity Survey.
Arch Gen Psychiatry 1995; 52(12): 1048-60.
[http://dx.doi.org/10.1001/archpsyc.1995.03950240066012] [PMID:
7492257]
Husky MM, Mazure CM, Kovess-Masfety V. Gender differences in
psychiatric and medical comorbidity with post-traumatic stress
disorder. Compr Psychiatry 2018; 84: 75-81.
[http://dx.doi.org/10.1016/j.comppsych.2018.04.007]
[PMID:
29723769]
Spinhoven P, Penninx BW, van Hemert AM, de Rooij M, Elzinga BM.
Comorbidity of PTSD in anxiety and depressive disorders: prevalence
and shared risk factors. Child Abuse Negl 2014; 38(8): 1320-30.
[http://dx.doi.org/10.1016/j.chiabu.2014.01.017] [PMID: 24629482]
Bezabh YH, Abebe SM, Fanta T, Tadese A, Tulu M. Prevalence and
associated factors of post-traumatic stress disorder among emergency
responders of Addis Ababa Fire and Emergency Control and
Prevention Service Authority, Ethiopia: institution-based, crosssectional study. BMJ Open 2018; 8(7): e020705-5.
[http://dx.doi.org/10.1136/bmjopen-2017-020705] [PMID: 30049692]
Post LM, Zoellner LA, Youngstrom E, Feeny NC. Understanding the
relationship between co-occurring PTSD and MDD: symptom severity
and affect. J Anxiety Disord 2011; 25(8): 1123-30.
[http://dx.doi.org/10.1016/j.janxdis.2011.08.003] [PMID: 21899984]
Ginzburg K, Ein-Dor T, Solomon Z. Comorbidity of posttraumatic
stress disorder, anxiety and depression: a 20-year longitudinal study of
war veterans. J Affect Disord 2010; 123(1-3): 249-57.
[http://dx.doi.org/10.1016/j.jad.2009.08.006] [PMID: 19765828]
Oquendo M, Brent DA, Birmaher B, et al. Posttraumatic stress
disorder comorbid with major depression: factors mediating the
association with suicidal behavior. Am J Psychiatry 2005; 162(3):
560-6.
[http://dx.doi.org/10.1176/appi.ajp.162.3.560] [PMID: 15741474]
Carmassi C, Corsi M, Bertelloni CA, et al. Post-traumatic stress and
major depressive disorders in parent caregivers of children with a
chronic disorder. Psychiatry Res 2019; 279: 195-200.
[http://dx.doi.org/10.1016/j.psychres.2019.02.062] [PMID: 30876730]
Koenen KC, Harley R, Lyons MJ, et al. A twin registry study of
familial and individual risk factors for trauma exposure and
posttraumatic stress disorder. J Nerv Ment Dis 2002; 190(4): 209-18.
[http://dx.doi.org/10.1097/00005053-200204000-00001]
[PMID:
11960081]
Schindel-Allon I, Aderka IM, Shahar G, Stein M, Gilboa-Schechtman
E. Longitudinal associations between post-traumatic distress and
depressive symptoms following a traumatic event: a test of three

Carmassi et al.

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

models. Psychol Med 2010; 40(10): 1669-78.
[http://dx.doi.org/10.1017/S0033291709992248] [PMID: 20059801]
Carmassi C, Corsi M, Bertelloni CA, et al. Mothers and fathers of
children with epilepsy: gender differences in post-traumatic stress
symptoms and correlations with mood spectrum symptoms.
Neuropsychiatr Dis Treat 2018; 14: 1371-9.
[http://dx.doi.org/10.2147/NDT.S158249] [PMID: 29872304]
Dell’Osso L, Carmassi C, Musetti L, et al. Lifetime mood symptoms
and adult separation anxiety in patients with complicated grief and/or
post-traumatic stress disorder: a preliminary report. Psychiatry Res
2012; 198(3): 436-40.
[http://dx.doi.org/10.1016/j.psychres.2011.12.020] [PMID: 22436352]
Dell’osso L, Stratta P, Conversano C, et al. Lifetime mania is related
to post-traumatic stress symptoms in high school students exposed to
the 2009 L’Aquila earthquake. Compr Psychiatry 2014; 55(2): 357-62.
[http://dx.doi.org/10.1016/j.comppsych.2013.08.017]
[PMID:
24269194]
Carmassi C, Stratta P, Massimetti G, et al. New DSM-5 maladaptive
symptoms in PTSD: gender differences and correlations with mood
spectrum symptoms in a sample of high school students following
survival of an earthquake. Ann Gen Psychiatry 2014; 13: 28.
[http://dx.doi.org/10.1186/s12991-014-0028-9] [PMID: 25670961]
Glass DC, McKnight JD. Perceived control, depressive
symptomatology, and professional burnout: A review of the evidence.
Psicol Health 1996; 11(1): 23-48.
[http://dx.doi.org/10.1080/08870449608401975]
Bianchi R, Schonfeld IS, Laurent E. Burnout-depression overlap: a
review. Clin Psychol Rev 2015; 36: 28-41.
[http://dx.doi.org/10.1016/j.cpr.2015.01.004] [PMID: 25638755]
Armon G, Shirom A, Melamed S. The big five personality factors as
predictors of changes across time in burnout and its facets. J Pers
2012; 80(2): 403-27.
[http://dx.doi.org/10.1111/j.1467-6494.2011.00731.x]
[PMID:
21449937]
Campbell J, Prochazka AV, Yamashita T, Gopal R. Predictors of
persistent burnout in internal medicine residents: a prospective cohort
study. Acad Med 2010; 85(10): 1630-4.
[http://dx.doi.org/10.1097/ACM.0b013e3181f0c4e7]
[PMID:
20881685]
Salmela-Aro K, Savolainen H, Holopainen L. Depressive symptoms
and school burnout during adolescence: evidence from two crosslagged longitudinal studies. J Youth Adolesc 2009; 38(10): 1316-27.
[http://dx.doi.org/10.1007/s10964-008-9334-3] [PMID: 19779808]
Dell’Osso L, Armani A, Rucci P, et al. Measuring mood spectrum:
comparison of interview (SCI-MOODS) and self-report (MOODS-SR)
instruments. Compr Psychiatry 2002; 43(1): 69-73.
[http://dx.doi.org/10.1053/comp.2002.29852] [PMID: 11788923]
McIntyre RS, Young AH, Haddad PM. Rethinking the spectrum of
mood disorders: implications for diagnosis and management Proceedings of a symposium presented at the 30th Annual European
College of Neuropsychopharmacology Congress, 4 September 2017,
Paris, France. Ther Adv Psychopharmacol 2018; 8(1)(Suppl.): 1-16.
[http://dx.doi.org/10.1177/2045125318762911] [PMID: 29977518]
Cassano GB, Frank E, Miniati M, et al. Conceptual underpinnings and
empirical support for the mood spectrum. Psychiatr Clin North Am
2002; 25(4): 699-712, v. [v.].
[http://dx.doi.org/10.1016/S0193-953X(02)00025-4]
[PMID:
12462856]
Dell’osso L, Shear MK, Carmassi C, et al. Validity and reliability of
the Structured Clinical Interview for the Trauma and Loss Spectrum
(SCI-TALS). Clin Pract Epidemiol Ment Health 2008; 4: 2-2.
[http://dx.doi.org/10.1186/1745-0179-4-2] [PMID: 18226228]
Dell’Osso L, Carmassi C, Rucci P, et al. A multidimensional spectrum
approach to post-traumatic stress disorder: comparison between the
Structured Clinical Interview for Trauma and Loss Spectrum (SCITALS) and the Self-Report instrument (TALS-SR). Compr Psychiatry
2009; 50(5): 485-90.
[http://dx.doi.org/10.1016/j.comppsych.2008.11.006]
[PMID:
19683620]
Palestini L, Prati G, Pietrantoni L, et al. La qualità della vita
professionale nel lavoro di soccorso: un contributo alla validazione
italiana della Professional Quality of Life Scale (ProQOL).Psicologia
della salute Strumenti di valutazione psicometrica. Trento: Erickson
2013; pp. 123-47.
Carmassi C, Akiskal HS, Yong SS, et al. Post-traumatic stress disorder
in DSM-5: estimates of prevalence and criteria comparison versus
DSM-IV-TR in a non-clinical sample of earthquake survivors. J Affect

PTSD and Burnout are Related to Lifetime Mood Spectrum

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

Disord 2013; 151(3): 843-8.
[http://dx.doi.org/10.1016/j.jad.2013.07.020] [PMID: 24135508]
Carmassi C, Corsi M, Gesi C, et al. DSM-5 criteria for PTSD in
parents of pediatric patients with epilepsy: What are the changes with
respect to DSM-IV-TR? Epilepsy Behav 2017; 70(Pt A): 97-103.
[http://dx.doi.org/10.1016/j.yebeh.2017.02.025] [PMID: 28412608]
Carmassi C, Gesi C, Corsi M, et al. Exploring PTSD in emergency
operators of a major University Hospital in Italy: a preliminary report
on the role of gender, age, and education. Ann Gen Psychiatry 2018;
17: 17.
[http://dx.doi.org/10.1186/s12991-018-0184-4] [PMID: 29755579]
Carmassi C, Dell’Osso L, Manni C, et al. Frequency of trauma
exposure and Post-Traumatic Stress Disorder in Italy: analysis from
the World Mental Health Survey Initiative. J Psychiatr Res 2014; 59:
77-84.
[http://dx.doi.org/10.1016/j.jpsychires.2014.09.006]
[PMID:
25266475]
Elhai JD, Grubaugh AL, Kashdan TB, Frueh BC. Empirical
examination of a proposed refinement to DSM-IV posttraumatic stress
disorder symptom criteria using the National Comorbidity Survey
Replication data. J Clin Psychiatry 2008; 69(4): 597-602.
[http://dx.doi.org/10.4088/JCP.v69n0411] [PMID: 18294026]
Afzali MH, Sunderland M, Teesson M, Carragher N, Mills K, Slade T.
A network approach to the comorbidity between posttraumatic stress
disorder and major depressive disorder: The role of overlapping
symptoms. J Affect Disord 2017; 208: 490-6.
[http://dx.doi.org/10.1016/j.jad.2016.10.037] [PMID: 27810269]
Mandelli L, Petrelli C, Serretti A. The role of specific early trauma in
adult depression: A meta-analysis of published literature. Childhood
trauma and adult depression. Eur Psychiatry 2015; 30(6): 665-80.
[http://dx.doi.org/10.1016/j.eurpsy.2015.04.007] [PMID: 26078093]
Carmassi C, Bertelloni CA, Dell'Oste V, et al. Post-traumatic stress
burden in a sample of hospitalized patients with Bipolar Disorder:
Which impact on clinical correlates and suicidal risk?. J Affect Disord
2020; 262: 267-72.
[http://dx.doi.org/10.1016/j.jad.2019.10.044]
Dell'osso L, Carmassi C, Rucci P, et al. Complicated grief and
suicidality: the impact of subthreshold mood symptoms. CNS Spectr
2011; 16(1): 1-6.
[http://dx.doi.org/10.1017/S1092852912000090]
Otto MW, Fava M, Susan J, et al. Life event and cognitive predictors
of perceived stress before and after treatment for major depression.
Cognit Ther Res 1997; 21: 409-20.
[http://dx.doi.org/10.1023/A:1021980209878]
Bonanno GA. Loss, trauma, and human resilience: have we
underestimated the human capacity to thrive after extremely aversive
events? Am Psychol 2004; 59(1): 20-8.
[http://dx.doi.org/10.1037/0003-066X.59.1.20] [PMID: 14736317]
Kerai SM, Khan UR, Islam M, Asad N, Razzak J, Pasha O. Post-

Clinical Practice & Epidemiology in Mental Health, 2020, Volume 16 173

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

traumatic stress disorder and its predictors in emergency medical
service personnel: a cross-sectional study from Karachi, Pakistan.
BMC Emerg Med 2017; 17(1): 26.
[http://dx.doi.org/10.1186/s12873-017-0140-7] [PMID: 28851280]
Eiche C, Birkholz T, Jobst E, Gall C, Prottengeier J. Well-being and
PTSD in German emergency medical services - A nationwide crosssectional survey. PLoS One 2019; 14(7): e0220154-.
[http://dx.doi.org/10.1371/journal.pone.0220154] [PMID: 31335903]
Yang H, Wang L, Cao C, et al. The underlying dimensions of DSM-5
PTSD symptoms and their relations with anxiety and depression in a
sample of adolescents exposed to an explosion accident. Eur J
Psychotraumatol 2017; 8(1)1272789
[http://dx.doi.org/10.1080/20008198.2016.1272789]
[PMID:
28326161]
Hull AM, Alexander DA, Klein S. Survivors of the Piper Alpha oil
platform disaster: long-term follow-up study 2002.
[http://dx.doi.org/10.1192/bjp.181.5.433]
Carmassi C, Bertelloni CA, Gesi C, et al. New DSM-5 PTSD guilt and
shame symptoms among Italian earthquake survivors: Impact on
maladaptive behaviors. Psychiatry Res 2017; 251: 142-7.
[http://dx.doi.org/10.1016/j.psychres.2016.11.026] [PMID: 28199913]
Ahola K, Hakanen J. Job strain, burnout, and depressive symptoms: a
prospective study among dentists. J Affect Disord 2007; 104(1-3):
103-10.
[http://dx.doi.org/10.1016/j.jad.2007.03.004] [PMID: 17448543]
Dell’Osso L, Massimetti G, Conversano C, et al. Alterations in
circadian/seasonal rhythms and vegetative functions are related to
suicidality in DSM-5 PTSD. BMC Psychiatry 2014; 14: 352.
[http://dx.doi.org/10.1186/s12888-014-0352-2] [PMID: 25496184]
Lamarche LJ, De Koninck J. Sleep disturbance in adults with
posttraumatic stress disorder: a review. J Clin Psychiatry 2007; 68(8):
1257-70.
[http://dx.doi.org/10.4088/JCP.v68n0813] [PMID: 17854251]
Hall KS, Hoerster KD, Yancy WS Jr. Post-traumatic stress disorder,
physical activity, and eating behaviors. Epidemiol Rev 2015; 37:
103-15.
[http://dx.doi.org/10.1093/epirev/mxu011] [PMID: 25595169]
Carmassi C, Antonio Bertelloni C, Massimetti G, et al. Impact of
DSM-5 PTSD and gender on impaired eating behaviors in 512 Italian
earthquake survivors. Psychiatry Res 2015; 225(1-2): 64-9.
[http://dx.doi.org/10.1016/j.psychres.2014.10.008] [PMID: 25454114]
Dell'Osso L, Bazzichi L, Consoli G, et al. Manic spectrum symptoms
are correlated to the severity of pain and the health-related quality of
life in patients with fibromyalgia. Clin Exp Rheumatol 2009; 27:
S57-61.
Dell'Osso L, Carmassi C, Consoli G, et al. Lifetime post-traumatic
stress symptoms are related to the health-related quality of life and
severity of pain/fatigue in patients with fibromyalgia. Clin Exp
Rheumatol 2011; 29: S73-8.

© 2020 Carmassi et al.
This is an open access article distributed under the terms of the Creative Commons Attribution 4.0 International Public License (CC-BY 4.0), a copy of which is
available at: https://creativecommons.org/licenses/by/4.0/legalcode. This license permits unrestricted use, distribution, and reproduction in any medium, provided the
original author and source are credited.

