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Abstract: COVID-19 broke out in China in December 2019 and rapidly became a worldwide pandemic
that demanded an extraordinary response from healthcare workers (HCWs). Studies conducted
during the pandemic observed severe depression and PTSD in HCWs. Identifying early predictors of
mental health disorders in this population is key to informing effective treatment and prevention.
The aim of this study was to investigate the power of language-based variables to predict PTSD
and depression symptoms in HCWs. One hundred thirty-five HCWs (mean age = 46.34; SD = 10.96)
were randomly assigned to one of two writing conditions: expressive writing (EW n = 73) or neu-
tral writing (NW n = 62) and completed three writing sessions. PTSD and depression symptoms
were assessed both pre- and post-writing. LIWC was used to analyze linguistic markers of four
trauma-related variables (cognitive elaboration, emotional elaboration, perceived threat to life, and
self-immersed processing). Changes in PTSD and depression were regressed onto the linguistic
markers in hierarchical multiple regression models. The EW group displayed greater changes on the
psychological measures and in terms of narrative categories deployed than the NW group. Changes
in PTSD symptoms were predicted by cognitive elaboration, emotional elaboration, and perceived
threat to life; changes in depression symptoms were predicted by self-immersed processing and
cognitive elaboration. Linguistic markers can facilitate the early identification of vulnerability to
mental disorders in HCWs involved in public health emergencies. We discuss the clinical implications
of these findings.

Keywords: COVID-19; psychological adjustment; PTSD symptoms; depression symptoms; healthcare
workers; cognitive processing; emotional processing; self-immersed processing; expressive writing;
making sense

1. Introduction
1.1. Psychological Impact of COVID-19 Pandemic on Healthcare Workers

In December 2019, the first cases of COVID-19 were reported in Wuhan (China). Fol-
lowing the rapid spread of the disease, a global pandemic was declared a few months
later [1]. In response, many governments imposed confinement measures, as well as re-
strictions on movement, business, and educational activities. Coping with the crisis posed
significant challenges for national healthcare systems. The sum of these factors gener-
ated negative effects and physiological and mental health issues among both the general
population [2–10] and healthcare workers (HCWs) [11–15]. Front-line medical staff came
under both physical and psychological pressure. Research conducted during the different
waves of the pandemic suggested that HCWs were at increased risk of infection and other
adverse physical outcomes. [13,14,16–21]. They were also more vulnerable to developing
negative mental health outcomes, reporting a wide range of psychopathological sequelae
including anxiety and depression. Indeed, healthcare workers often faced persistently
stressful working conditions, including heavy shift work, lack of sleep, responsibility for
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critical medical cases and severely traumatized patients, and continuous contact with death
and suffering. This led to a higher incidence of post-traumatic stress disorder (PTSD) in
medical staff.

Specifically, Alanazi et al. [11] showed that HCWs were at high risk of anxiety, burnout,
depression, sleeping disorders, PTSD, stress, and secondary trauma. Similarly, Alnazly
et al. [16] found that, in a sample of 365 HCWs, 40% suffered from extremely severe
depression, and 60% suffered from extremely severe anxiety, while 35% were severely
distressed. Scores for depression were also high. Dobson et al. [17] reported that HCWs
displayed moderate–severe depression [21%], anxiety [20%], and PTSD [29%]. Lu et al. [18]
found that medical hospital staff reported higher levels of fear, anxiety, and depression than
administrative hospital staff. In addition, frontline medical staff working in the respiratory,
emergency, critical care, and infectious disease wards displayed a higher incidence of
anxiety and depression than non-clinical staff who had less or no contact with COVID-19
patients. In a longitudinal study, Ouyang et al. [19] found that the prevalence of PTSD
among the HCWs rate increased from 10.73% to 20.84% over the first year of the COVID-19
public health emergency.

In chronological terms, Italy was the second country after China to be strongly affected
by the COVID-19 outbreak. Multiple authors have reported a high prevalence of mental
health issues among Italian HCWs [22–28]. For example, Bassi et al. [22], in a sample of
635 participants, found that 39.8% had been diagnosed with PTSD versus 33.4% who felt
they were flourishing, while 57.7% rated their mental health as moderate and 8.9% as poor.
Similarly, in a large survey of 695 Italian physicians, De Sio et al. [25] reported psychological
distress in 93.8% and poor well-being in 58.9% of participants. Gender and occupation also
play a role, with female hospital workers in junior roles at greater risk of psychological
maladjustment. In an online survey of 933 HCWs, Conti et al. [24] reported that most of
the sample displayed somatization [71%] and distress [55%], alongside severe depression,
and PTSD and anxiety symptoms. Marton et al. [27], evaluating 485 HCWs, noted severe
levels of distress and concern for family members, cohabitants, and patients, while greater
control, loneliness, and anger also contributed to diminished mental health. Carmassi
et al. [23] examined the correlation between HCWs’ psychological adjustment and their
global functioning, finding a higher prevalence of moderate and severe acute PTSS in
front-line medical staff. Acute PTSS and depressive symptoms predicted impairment across
multiple domains of functioning. The more functioning was impaired, the more severe
the underlying PTSS, depression, and anxiety. Anxiety was associated with impairment in
managing tasks both at work and at home. Frontline work was associated with impairment
in both individual and social leisure activities.

1.2. Linguistic Markers of Psychological Adjustment

Healthcare professionals should be the first to recognize the onset of mental fatigue,
yet their difficult working conditions and the fear of social stigmatization often prevent
them from seeking psychological support [29]. It is thus of great scientific and clinical
importance to identify the early predictors of psychological adjustment in HCWs, given
their crucial role in responding to population-wide health emergencies.

Social, personality, and psychopathology research has often focused on the use of
language, establishing that manifested verbal behaviors can offer key information about an
individual’s emotional, physical, and mental state. The concept that people’s words may
reflect how they are feeling is not new [30]. For example, Freud [31] theorized early that
parapraxes or slips of the tongue commonly betray speakers’ deepest thoughts, motives,
or fears. Lacan [32] also argued that the unconscious asserts itself through language and
that the language is the bridge to reality. Paul Ricoeur [33] suggested that how we describe
events defines their meanings and that these meanings help to keep us grounded. Similar
ideas underpin much research in sociolinguistics (e.g., [34,35]), narrative and discourse
analysis [36], and communications research [37].
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While language is now widely assumed to act as a psychological marker, there is still
little agreement about the most suitable methods for studying language use (see [30] for a
review of existing approaches). Most narrative researchers have assumed that language is,
by definition, contextual [38]. Thus, texts should be analyzed considering the context in
which they were produced, and with respect to the speaker’s objectives and the relationship
between the speaker and the audience. Accordingly, the meaning of a word may only
be understood by a human judge who evaluates it in relation to the context in which it
was used. This perspective implies that the most suitable methodological approach is
qualitative textual analysis.

An alternative perspective is that of quantitative analysis, which has attracted increas-
ing interest over the last 50 years and is based on the idea that given characteristics of
language or word use may be counted and statistically analyzed [39–44]. Much research
informed by this perspective has investigated linguistic style, or how people tend to ex-
press themselves using specific types of words, independently of the context and semantic
content of their utterances (see [30]). The limitation of this approach is that it fails to capture
the different meanings that words can take on in different contexts. Its strength is that it
produces analyses that are more generalizable and less subjective.

Studies underpinned by a quantitative perspective often draw on computerized lin-
guistic analysis, which involves counting the words in a given sample of text and grouping
them into predefined categories. Mental health research has used quantitative word count-
ing techniques to identify, analyze, and treat a range of symptoms. Speech style analysis
has been used to discriminate between different mental disorders [45]

The quantitative approach has also been applied in traumatic memory studies [46–48].
Many studies have examined the language markers in traumatized individuals’ sponta-
neous written or spoken accounts of their experiences, and how these markers relate to
the survivors’ mental health. Incomplete or impaired processing of memories following
trauma can contribute to the development of PTSD, depression, and other mental health
conditions. The linguistic features of trauma survivors’ accounts offer more direct and
unfiltered insights into how they have processed their traumatic experience than do self-
reports or interview measures [49]. Writing about their traumatic experiences can help
individuals to empty their minds of unwanted thoughts, make sense of upsetting events,
and better regulate their emotions, with a positive overall impact on their well-being [50].
Expressive writing [EW] is a tool that may be used to this end. It is based on Pennebaker’s
theory that expressing our innermost thoughts and feelings can enhance our physical and
psychological health. Over the past 20 years [51], a body of research has documented
the effects of writing about traumatic life events. The EW task involves writing about a
traumatic experience for a fixed length of time (from 15 to 30 min), on a set number of
consecutive days (between 2 and 4 days) [52]

Although the expressive writing method has been compared to exposure-based ther-
apies as a means of alleviating PTSD symptoms [52–54], assessments of its efficacy have
yielded inconsistent findings [55]. Some studies identified no significant improvement
in PTSD symptoms following EW [56], while others reported benefits [55,57–60]. During
the COVID-19 emergency, expressive writing was used in research with both the general
population [61] and HCWs [62–65] and was associated with a reduction in PTSD and
depression symptoms.

In an earlier study with 66 healthcare practitioners, Tonarelli and colleagues [64] found
that EW led to gains in multiple domains: adaptive coping strategies, work relational
communication satisfaction, clarification and solution of problems, cognitive abilities, and
social interaction. Similarly, Cosentino et al. [62] found that an EW intervention with a
sample of 50 palliative care practitioners led to improvements in both organizational and
emotional variables. More specifically, EW fostered a deeper understanding of past trauma
by helping participants to reorganize their thoughts and emotions about their traumatic
experiences.
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In a previous study of our own [63], we applied the EW paradigm to 55 HCWs who
had been on the front line during the initial COVID-19 outbreak, finding that the writing
intervention led to improvements in PTSD, depression, and general mental health. Age,
gender, marital status, and baseline mental health scores all affected outcomes: partici-
pants who were younger, male, married, or had higher baseline scores displayed greater
reductions in their psychological distress symptoms, while participants who were female
or single or had lower baseline values appeared to benefit from increased perceived social
support and enhanced resilience.

The studies just reviewed were designed to evaluate the effectiveness of the EW
paradigm and investigate the mechanisms underpinning its impact on mental health status.
Such research can inform the provision of timelier and more cost-effective treatment for
traumatized subjects by identifying those in need of long-term intervention and suggesting
what the focus of psychotherapy treatments should be. To this end, past studies have
identified linguistic markers of the mental processes involved in the elaboration of stressful
events.

One process that has been widely investigated is cognitive elaboration. Cognitive
models [66,67] suggest that individuals who engage in deeper cognitive elaboration of
traumatic events are less at risk of developing PTSD than those whose cognitive elaboration
is more superficial, that is to say, focused mainly on the sensory and perceptual features
of a traumatic episode without addressing its broader context and meaning. Studies have
shown that greater cognitive change during writing sessions predicts greater health im-
provements [48,68]. Increased usage of words such as “why” “reason”, “realize”, and
“understand” during the last writing session as compared to the first may reflect an increase
in “causal” and “insightful” thinking, which in turn supports cognitive change [52]. Cogni-
tive modifications to narrative structure are underpinned by more in-depth reflection on the
meanings of events and the causal relationships between them. In sum, iterative narrative
construction tasks appear to foster the cognitive elaboration of traumatic experiences and
help subjects to make sense of them.

The role of emotional elaboration in trauma narratives has also been investigated [57].
Studies indicate that increased usage of positive emotion terms (such as “happiness”,
“calm”, and “joy”) and moderate usage of negative emotion terms (such as “sad”, “guilt”,
and “angry”) are associated with greater gains in physical and mental health [52]. Ozer
et al. [69] reported that the expression of negative emotion in traumatized subjects’ narra-
tives was a strong predictor of later PTSD [70,71].

Other processes implicated in the development of PTSD include peritraumatic mental
defeat, which consists in the complete loss of inner resistance [67,72,73] and perceived threat
to life [69,74]. We know that the concept of death changes over time even in normative
samples [75] and that it assumes a fundamental role in situations of traumatic mourn-
ing. Specifically, previous research has found that these processes, which are reflected in
the use of death-related words in trauma narratives, are associated with stronger PTSD
symptoms [76,77].

Finally, self-immersed processing, which is linguistically marked by the use of first-
person singular pronouns (“I,” “me.” “my”) [78,79], is a documented predictor of depres-
sion [54,80,81]. While actively re-elaborating trauma usually helps to reconstruct its mean-
ing, a narrow, self-immersed perspective with excessive attention to detail and personal
reactions may hinder adaptive self-reflection and encourage ruminative brooding [79].

1.3. Objectives and Hypotheses

In this randomized trial, we assessed whether an expressive writing intervention
with HCWs was effective in mitigating negative mental health outcomes associated with
frontline involvement in the recent public health emergency. We also investigated the
mechanisms underlying any reductions in symptoms.

Specifically, the aims of the study were to (1) evaluate the psychological adjustment,
in terms of PTSD and depression symptoms, of Italian HCWs on the front line during
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the COVID-19 emergency; (2) evaluate the impact of expressive writing on the baseline
mental health symptoms of HCWs; (3) verify whether the narratives of an experimental
group (EW—-expressive writing condition) changed significantly more than those of a
control group (NW—-neutral writing condition) in terms of the linguistic markers of four
trauma-related processes (cognitive elaboration, emotional elaboration, perceived threat to
life and self-immersed processing); (4) investigate whether changes in PTSD and depressive
symptoms were predicted by changes in the linguistic markers of cognitive elaboration,
emotional elaboration, threat of life and self-immersed processing.

H1. We hypothesized that Italian HCWs on the frontline during the COVID-19 emergency would
display high levels of PTSD and depressive symptoms.

H2. In continuity with the classic studies of Pennebaker [52], we expected that the expressive writing
group would display greater improvement in terms of reduced symptoms than their counterparts
would in the neutral writing group.

H3. In coherence with Pennebaker [52], we expected that the expressive writing group would display
more marked changes in the linguistic markers of trauma processing than their counterparts in the
neutral writing group.

H4. Finally, we hypothesized that changes in linguistic markers would predict changes in PTSD
and depression symptoms.

2. Materials and Methods
2.1. Participants

Participants were recruited at five hospitals that were geographically distributed
around Italy. The criteria for inclusion in the sample were (1) working in a hospital with a
COVID-19 Intensive Care Unit (ICU); (2) having continuously worked 24 h/week at the
same hospital for at least 6 months; (3) having worked for at least 6 months, since the
beginning of the public health emergency, in a COVID-19 Intensive Care Unit (ICU) or
COVID-19 hospital ward (4) not having received a diagnosis of depression or PTSD before
the onset of the COVID-19 emergency.

The data were collected between April 2020 and April 2021. One hundred thirty-five
HCWs agreed to take part. Their median age was 46.34 years (SD = 10.96). Most of the
participants were women [74.1%], married and with children. They worked principally as
nurses, physicians, and allied HCWs. All had completed at least an undergraduate degree
program (see Table 1).

Table 1. Demographics.

Total Number 135

Occupational status

Nurse 75 55.56%
Physicians 35 25.92%

allied HCWs 25 18.52%

Gender

male 35 25.9%
Female 100 74.1%

Marital status

married or cohabiting 79 58.5%
Single 56 41.5%

Children

no children 38 28.15%
Children 97 71.85%
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Table 1. Cont.

Age (years)

mean (SD) 46.34 10.96
min-max 24 67

Education

Degree 100 74.1%
Post-graduate degree 35 25.9%

2.2. Procedure

As in our previous study [63], at the pre-writing stage, participants received an
envelope containing information about the aims of the study, consent forms, a socio-
demographic data sheet, and the full set of clinical questionnaires (Time 1). They were
made aware of the possible risks associated with the study, including the distress that
can be caused by recalling traumatic experiences. They were advised that they were
free to withdraw from the study at any time. Participants completed the questionnaires
individually at home and then received another envelope with instructions for the writing
assignment. As stated earlier, in expressive writing, individuals are invited to engage in
meaningful writing about a traumatic or troubling event; their written productions may
be compared to those of control participants who are instructed to write about trivial and
non-emotional topics. In the present study, following the standard narrative protocol by
Pennebaker and Francis [57], participants were randomly assigned to either an expressive
writing or neutral writing condition. The expressive writing group (EW n = 73) were
instructed to write about their experiences at work during the public health emergency
in terms of exploring their deepest emotions and feelings about these experiences. The
neutral writing group (NW n = 62) were instructed to write about their experiences at work
but only in terms of concrete facts and events. Both groups were asked to write for 20 min
a day for three consecutive days. Finally, one week after completion of the writing task,
both groups were invited to again fill out the clinical questionnaires (Time 2).

The study was conducted in keeping with the Ethics Code of the Italian Psychological
Society. It was approved by the Ethics Committee of eCampus University. Informed written
consent was obtained from all participants. Participant data were handled in compliance
with the EU General Data Protection Regulation GDPR; Regulation 2016/679).

2.3. Measures

As in previous studies [63], participants were asked to complete:

• A demographic questionnaire covering their gender, age, marital status, level of
education, number of children, and current professional role.

• The Beck Depression Inventory (BDI-II; [82]; Italian validation, [83]). This is a 21-item
tool for assessing depressive symptoms, and specifically the cognitive, affective, moti-
vational, and behavioral components of depression. Each item is rated on a Likert scale
ranging from “0,” corresponding to denial of a symptom (e.g., 0 = “I do not feel sad”),
to “3”, corresponding to acknowledgement of the maximum level of that symptom.
The sum of all the items yields a global score (maximum 63 points). Based on the
Italian validation study [83], a cut-off criterion was applied such that a score of over
12 was assumed to mean that a respondent was depressed. Scores were categorized
as follows: 13– 19, mild depression; 20–28, moderate depression; and 29–63, severe
depression. Cronbach’s α coefficient has ranged from 0.80 to 0.87 in normative or
clinical samples [82]. In this study, the α coefficient was 0.83 at Time 1, and 0.84 at
Time 2, respectively.

• The Los Angeles Symptom Checklist (LASC; [84]). This is a 43-item self-report instru-
ment used to evaluate PTSD symptoms. It measures overall distress due to trauma
and overall severity of PTSD. It also assesses individual PTSD symptoms via three
subscales (re-experiencing, avoidance/numbing, and hyperarousal). The instrument
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is characterized by strong internal consistency with α coefficients ranging from 0.88 to
0.95 [84]. In the present study, the α coefficients were 0.91.

2.4. Linguistic Analysis

The narratives that the participants produced during the three writing sessions were
transcribed and analyzed using the Linguistic Inquiry Word Count program. The pur-
pose was to identify linguistic markers of patterns of processing associated with health
improvements (LIWC; [85], Italian vocabulary, [86]). The LIWC program computes the
frequency of words in a text. It recognizes around 2000 words and codes them by lin-
guistic category (e.g., pronouns; past, present, and future tenses; negative and positive
emotion words; words expressing insight, . . . ). The LIWC counts the words in a text and
calculates the ratios of the words assigned to the different linguistic categories to the total
number of words. In the present study, we assessed four patterns of trauma processing by
quantifying the words associated with each: (1) cognitive processing as reflected in terms
expressing causality (e.g., “reason”, “because”, “thus”) and insight (e.g., “realize”, “see”,
“understand”); (2) emotional processing as reflected in references to positive emotions
(e.g., “happy”, “joy”, “elated”) and negative emotions (e.g., “sad”, “mad”, “guilt”, “an-
gry”); (3) perceived threat to life as reflected in the use of words evoking death (e.g., “die”,
“death”, “loss”, “bereavement”, “threat”, “life endangered”); (4) self-immersed processing,
as reflected in the use of first-person singular pronouns (“I,” “me.” “my”).

2.5. Statistical Analyses

To evaluate the psychological adjustment of HWCs during the COVID-19 pandemic
(H1), we conducted a descriptive analysis of their PTSD and depression symptoms. There
were no significant differences in the baseline values of the EW and NW groups, except in
relation to negative emotions (EW: M = 6.45, SD = 4.13; NW: M = 3.24; SD = 3.28; F = 2.109;
t = −1.42; p = 0.001). To assess the effectiveness of the EW procedure in reducing symptoms
(H2), we used repeated-measure ANOVAs. All the ANOVA models included a within-
subject factor (pre-test and post-test scores for depression and PTSD), a between-subjects
factor (EW vs. NW), and their interaction. Statistically significant interactions were further
investigated by means of plot analysis. Similarly, repeated-measure ANOVAs were used to
assess changes from pre- to post-writing in the linguistic markers of cognitive elaboration,
emotional elaboration, threat to life, and self-immersed processing (H3). All the ANOVA
models included a within-subjects factor (linguistic marker scores for the first and third
writing sessions, respectively) and a between-subjects factor (EW vs. NW).

Finally, to evaluate the power of the linguistic markers to predict reductions in symp-
toms (H4), delta values (∆) were computed for differences between pre-scores and post-
scores in global PTSD and depression symptoms in the EW group. ∆ values for linguistic
categories were computed by subtracting the scores for the first writing session (only) from
the corresponding scores for the third writing session. The ∆ values for PTSD and depres-
sion in the EW group were then regressed onto their ∆ values for cognitive processing,
emotional processing, perceived threat to life, and self-immersed processing in a series of
hierarchical multiple regression models. All analyses were conducted using SPSS (IBM,
New York, NY, USA).

3. Results
3.1. Psychological Adjustment of HCWs during the COVID-19 Pandemic

The descriptive statistics (see Table 2) show that at the time of pre-writing the partici-
pants typically displayed a moderate level of PTSD symptoms on the PTSD Severity Index,
as assessed using the LASC threshold values [84], and a high mean level of depression
symptoms, with moderate or severe depression affecting over half of the participants.
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Table 2. Psychological adjustment at Time 1.

Variable n Mean Std Dev Minimum Maximum

Reexperiencing 135 3.22 2.35 0 10
Avoidance 135 5.2 3.96 0 18

Hyperarousal 135 9.38 5.73 0 27
PTSD 135 17.7 10.76 1 55

Depression 135 13.72 11.12 0 45

Minimal range of depression 5 3.7%
Mild depression 30 22.2%

Moderate depression 27 20,00%
Severe depression 73 54.1%

3.2. Benefits of Expressive Writing in Terms of Reduced PTSD and Depression, as well as Changes
in Cognitive Elaboration, Emotional Elaboration, Perceived Threat to Life and Self-Immersed
Processing

There were statistically significant interactions between mental health symptoms
(PTSD and depression) and linguistic categories (see Table 3). Plot analysis showed that
(1) PTSD severity index scores decreased from pre- to post-writing with a writing con-
dition effect (PTSD F = 22.593; p = 0.001; PTSD × writing condition F = 5.275, p = 0.02);
(2) depression symptoms decreased from pre- to post-writing with a writing condition
effect (depression F = 114.085, p = 0.0001; depression × writing F = 37.573, p = 0.0001);
(3) cognitive processing intensified from pre- to post-writing with a writing condition ef-
fect (cognitive processing F = 9.443, p = 0.003; cognitive processing × writing F = 3.100,
p = 0.04); (4) emotional processing intensified from pre- to post-writing: both negative and
positive affect displayed a moderate increase, with a writing condition effect for negative
emotion only (negative emotion F = 5.513, p = 0.002; negative emotion × writing F = 5.086,
p = 0.03; positive emotion F = 6.953, p = 0.02; positive emotion × writing F = 0.054, p = 0.81);
(5) perceived threat to life diminished from pre- to post-writing, with a writing condition
effect (threat to life F = 12.300, p = 0.001; threat to life × writing F = 21.495, p = 0.001);
(6) self-immersed processing decreased from pre- to post-writing, with a writing condition
effect (self-immersed processing F = 5.577, p = 0.02; self-immersed processing × writing
F = 4.127, p = 0.04).

Table 3. Repeated-measure ANOVAs.

Sum of Square Df Mean Square F p

PTSD 589.372 1 589.372 22.593 0.0001
PTSD × writing condition 137.594 1 137.594 5.275 0.02

Depression 710.5 1 710.5 114.085 0.0001
Depression × writing condition 233.996 1 233.996 37.573 0.0001

Cognitive process 307.459 1 307.459 9.443 0.003
Cognitive process × writing

condition 68.365 1 68.365 3.1 0.04

Emotional process
Positive emotion 60.824 1 60.824 6.953 0.02

Positive emotion × writing condition 0.472 1 0.472 0.054 0.81
Negative emotion 105.538 1 105.538 5.513 0.02

Negative emotion × writing
condition 97.453 1 97.453 5.086 0.03

Threat to life 2.652 1 2.652 12.3 0.001
Threat to life × writing condition 4.635 1 4.635 21.495 0.001

Self-immersed process 64.212 1 64.212 5.577 0.02
Self-immersed process × writing

condition 47.517 1 47.517 4.127 0.04
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3.3. Changes in the Linguistic Predictors of PTSD and Depression Symptoms following EW

Multiple regression analyses were then conducted for the EW group, with the ∆ values
for PTSD symptoms and depression symptoms entered as dependent variables and the
∆ values of the four linguistic markers of trauma processing as predictors.

The results of the ANOVAs (Table 4) suggest that improvements in PTSD symptoms
were predicted most strongly by changes in perceived threat to life, followed by changes in
negative affect and cognitive processing. More specifically, continued frequent references
to death and threats to life, little increase in the use of cognitive terms, and less frequent
expression of negative emotion predicted more limited improvement in PTSD symptoms.
With regard to depression, less improvement was predicted by lower increases in cognitive
elaboration, and lesser reductions in self-immersed processing.

Table 4. Multiple regression analyses with the predictors of reduced PTSD and depression.

Dependent Variable Predictors B T Sig. R-Square

PTSD

Cognitive process −0.241 −2.282 0.02

0.367
Positive emotion process −0.179 −1.746 0.08

Negative emotion process 0.242 2.322 0.02
Threat to life 0.531 4.876 0.0001

Self-immersed process 0.022 0.216 0.83

Depression

Cognitive process −0.428 −4.051 0.0001

0.365
Positive emotion process −0.07 −0.638 0.49

Negative emotion process 0.125 1.199 0.23
Threat to life 0.119 1.15 0.25

Self-immersed process 0.202 1.954 0.05

4. Discussion

In this study, we investigated psychological adjustment in Italian HCWs during the
COVID-19 pandemic and the efficacy of an EW intervention in improving their mental
health. We also set out to identify the linguistic predictors of psychological adjustment in
the participants’ narrative accounts.

In relation to our first research hypothesis, we observed high levels of depression and
moderate levels of PTSD in the Italian healthcare workers in our sample. This confirmed
previous findings about the psychological impact of the COVID-19 emergency among
HCWs. Studies both in Italy and elsewhere [11,12,14,18–21,63,87–89] found that front-line
HCWs were under acute stress during the crisis, leading them to display PTSD, depression,
and poor physical and mental health in general. In light of these outcomes, it is clear that
timely intervention is required to counter the mental health impacts of the public health
emergency in HCWs over both the short and the long term. One aim of such intervention
should be to help HCWs process emotional distress. Otherwise, suffering that remains
unelaborated can become chronic and cumulative, with significant repercussions at both
the personal and professional levels [90].

In terms of possible interventions, our findings confirmed that expressive writing can
boost the psychological wellbeing of healthcare staff [62,64,65] even during a public health
emergency [63].

However, during writing, what specific mechanisms come into play that lead to gains
in mental health? The answer to this question can usefully inform targeted therapeutic
interventions for both healthcare practitioners and the general population.

The expressive writing method already gives very good therapeutic results and could
be used with little effort for all healthcare workers, but its long-term effectiveness has
not yet been sufficiently explored. In addition, it is a short-term intervention that cannot
replace the deeper elaboration promoted by a traditional therapy. For these reasons, it
becomes interesting to reflect on linguistic predictors because they can indicate the subjects
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and the themes on which to concentrate subsequent clinical interventions, favoring the
optimization of therapeutic efficacy.

Our findings confirmed the role of four processes that can be implicated in the elab-
oration of trauma and that wield differential effects on PTSD and depression symptoms.
We found that cognitive elaboration, emotional elaboration, perceived threat to life, and
self-immersed processing were all sensitive to the writing condition variable. More specif-
ically, in the final writing session (as compared to the first), the narratives of the EW
participants—which were focused thoughts and feelings—featured more terms reflecting
insight, a moderate increase in negative emotion terms, and decreases in both death-related
terms and first-person references.

Changes in linguistic markers were associated with changes in symptomatology,
in keeping with previous studies [76]. Specifically, improvements in PTSD symptoms
were predicted by changes in cognitive elaboration, perceived threat to life and negative
emotion, while reduced depression was predicted by changes in cognitive elaboration and
self-immersed processing.

Thus, cognitive processing seems crucial to explaining mental health, given that it
impacts both depression and PTSD. Our findings could be accounted for by the framework
developed by Pennebaker and colleagues [52,57], who concluded that both the expression
of emotion and cognitive elaboration mediate autonomic processes that foster enhanced
physical and mental health. Other authors have proposed that the increased use of causal
words during stressful episodes [91] reflects the attempt to understand and mindfully
cope with what is happening and is thus associated with alleviated distress [79]. Similarly,
D’andrea et al. [92], in a study with 9/11 survivors, found that persistent PTSD symptoms
were predicted by the use of terms related to religion, cognitive mechanisms, and negative
emotion (especially anxiety), as well as first-person singular pronouns. While this study was
focused on a different type of traumatic event, it confirms the role of cognitive elaboration in
overcoming trauma of any kind or duration. Indeed, cognitive processing theory suggests
that change in the cognitive structure of a narrative is underpinned by improved cognitive
elaboration. Repeatedly narrating traumatic or stressful events can foster reflection about
their meaning, thus enhancing subjects’ sense of coherence and mental health [93,94].
Davidson et al. [95] have suggested that cognitive elaboration can turn traumatic memories
into ordinary memories by neutralizing or weakening their emotional charge. This in
turn reduces intrusive thoughts, facilitates emotion regulation, and diminishes the arousal
caused by stressful thoughts and memories. Ehlers and Clark [67] also proposed that an
increase in causal attribution is associated with gains in mental health, because it allows
traumatic autobiographical memories to be placed in context and elaborated.

Hence, cognitive processing is implicated in meaning making. However, authors
including Castiglioni and Gaj [3], Milman et al. [96], Neimeyer [97] and Negri et al. [7]
found that the COVID-19 pandemic has negatively impacted the processes via which people
normally make sense of their lives. This may be even more the case for those, such as HCWs,
who have been exposed to greater physical and psychological suffering, in both themselves
and others. The public health emergency has undermined the systems that people draw
on both individually and collectively to construct a meaningful sense of self and of the
world they live in. It has been argued following the constructivist paradigm [98–100]
that the construction of meaning is the most crucial component of psychological existence
and underpins mental functioning in all situations (both typical and atypical). Cultural,
linguistic, social, family, cognitive, and emotional variables all contribute to shaping the
meaning-making process, and the interaction between them produces a dynamic sense of
intentionality and selfhood. With regard to mental suffering, Guidano [101] argued that the
construction of meaning underpins the development of the self, undergirding the coherence
and stability of personal identity. Thus, psychopathology is “a science of meaning” and
mental distress results from disruptions to the meaning-making process [102].

For example, in relation to depression, which is one of the most likely and harmful
consequences of the COVID-19 public health emergency, Jacobs [103] stated that “depressed
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persons often report that they feel disconnected from the world, that it appears as an empty
place deprived of all meaning”. Many authors [104–106] have observed that routine, pre-
dictability, and meaning are interconnected. Thus, when everyday routines are disrupted,
the world becomes unpredictable and it is more difficult to make sense of it, given that
according to Kelly [104] the formulation of meaning requires the possibility to “predict
and control events”. Constructing meaningful and coherent narratives that explain what is
happening, while accommodating personal, familial, and social perspectives, helps indi-
viduals to deal with events and to develop an overarching sense of coherence. Thus, in the
context of traumatic events such as the COVID-19 emergency and its direct and indirect
consequences, a sense of coherence is a key factor in our ability to cope [94,107]

However, the leading linguistic predictor of PTSD in our sample of HCWs was per-
ceived threat to life. This is in continuity with previous findings by Pennebaker [52] that
the use of death-related terms is associated with subsequent distress. Similarly, Alvarez-
Conrad et al. [76] in a sample of female victims of sexual and non-sexual assault, found that
more frequent mentions of death and dying in the trauma narrative were associated with
more severe mental health issues post-treatment, poorer self-perceived physical health, and
lower overall well-being. In a meta-analysis of predictors of post-traumatic stress disorder
and symptoms in different groups of victimized adults, Ozer et al. [69] identified a linear
relationship between perceived life threat and PTSD symptoms or diagnoses.

A possible explanation for these findings is that death words may reflect a sense
of mental defeat. In other words, those who use these terms may desire death or be
resigned to dying, having forfeited or lost their self-will or autonomy. For individuals with
a defeatist outlook, reliving a traumatic experience through exposure therapy or, as in our
study, through iterative writing, may confirm their negative beliefs about the nature and
implications of the traumatic event rather than leading to health improvements [72]. We
observed relatively few references to death in our data set, but where present, a decrease
in them predicted improvements in PTSD, confirming the power of this marker and its
potential for clinical use. This outcome is borne out by studies with assault survivors [49],
in which death words were associated with mental defeat and letting go of one’s identity
as a human being in the face of trauma. Similar reactions may be elicited by public health
emergencies, which intensify contact with death and perceived threat to life among the
general population but even more so among healthcare workers.

In relation to PTSD, emotional elaboration also predicts adjustment at the post-writing
stage. From a psychodynamic perspective, encouraging the expression of emotion as a
form of cathartic release is a crucial component of therapy [108]. Expressing emotions
can make it easier to recognize and process them by making them available to conscious
awareness. Expressing feelings can help individuals to become more comfortable with
their stronger emotions and modify any maladaptive emotional responses [109]. Similarly,
Kennedy-Moore and Watson [110] suggested that expressing emotion may lessen anguish
about distress and foster insight, which in turn can inform more functional strategies for
coping responsively with one’s environment.

Saliently to the role of emotional elaboration, researchers have investigated the role
of HCWs’ coping strategies in the psychological outcomes associated with exposure to
the COVID-19 emergency [28,111,112]. For example, Vagni et al. [28] examined the link
between coping strategies and traumatic stress, comparing healthcare workers (n = 121)
and emergency workers (n = 89) during the COVID-19 outbreaks in Italy. The healthcare
group reported higher levels of stress and arousal and greater recourse to problem-focused
coping. Problem-focused coping and social support strategies were less effective in reducing
secondary trauma symptoms than other strategies such as halting unpleasant thoughts and
emotions.

Now, classic studies on coping strategies [113] indicate that individual cognitive evalu-
ations of events, or secondary evaluation, which includes assessing the resources available
and the most appropriate strategies for dealing with the situation, informs strategic decision
making during stressful episodes. A key focus of such evaluation is self-perceived effec-
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tiveness in controlling the outcome of the situation. The literature suggests that problem-
focused coping strategies are associated with the perception that the event is uncontrollable,
while emotion-focused coping strategies make the event seem more controllable and are
therefore more likely to reduce distress [114,115].

Again, in relation to emotional elaboration, we confirmed our own previous finding in
traumatized women [48] that moderate expression of negative emotions is more strongly
associated with mental health gains than is increased expression of positive emotions. It
is possible that frequently expressing positive emotions may reflect a lesser propensity
to actively deal with trauma, masking defense mechanisms of avoidance and denial, and
ultimately exacerbating rather than relieving stress. On the contrary, facing up to negative
emotions following trauma, and therefore countering avoidance, can mitigate long-term
symptoms, as is recognized in current therapeutic approaches [116,117].

Turning now to self-immersed processing, this approach to narrating traumatic expe-
rience strongly predicted post-writing outcomes, in keeping with previous evidence that
the use of first-person singular pronouns is positively correlated with depression [81,118]
and social submissiveness [77]. For example, Pyszcynski and Greenberg [118], in their
integrated model of depression as the outcome of a specific pattern of self-regulation [119],
attributed self-focused attention with a role in the onset and maintenance of symptoms.
Specifically, following the loss of a key source of self-esteem, individuals may have diffi-
culty exiting a self-regulatory loop of preoccupied effort to regain what was lost. Their
heightened self-focus feeds negative affect and self-blame and hinders productive control
by draining attentional resources [81].

This dynamic appears to be in contrast with studies suggesting that the narrative
revisiting of trauma benefits health. As we have seen, in narrative research of this kind, it
is assumed that developing explanations for negative experiences mitigates distress about
them. On the other hand, it has also been argued that people’s attempts to understand
their feelings can foster rumination and make them feel worse [120]. We propose that this
seeming contradiction may be explained by differences in narrative content. Specifically,
when narration is deployed to attribute meaning to a traumatic event, it promotes well-
being because it facilitates integration of the traumatic episode into autobiographical
memory, thus restoring a sense of self-continuity that had been disrupted. On the contrary,
narratives can heighten stress when they re-evoke intrusive memories of trauma with an
emphasis on death and danger that threatens self-worth and elicits a counterproductive and
numbing style of self-focus. A further pertinent consideration is the distinction between self-
distanced and self-immersed perspectives. The key question here is which of these outlooks
better facilitates adaptive self-reflection. Prior research on self-control and psychological
distance [121,122] suggests that a self-immersed perspective prompts a narrow focus on
specific details of an experience (e.g., What happened? How did I feel?), omitting the
broader context that might allow the attribution of fuller meaning. In contrast, those
who adopt a self-distanced perspective focus less on recounting their experiences and
more on re-construing them in ways that enhance insight and awareness. This change in
thought content leads participants who self-distance to experience less distress, and this is
true regardless of whether or not they also focus on negative emotions (such as anger or
sadness) [79,123].

5. Conclusions

Healthcare workers on the frontlines of the COVID-19 emergency have suffered
negative consequences, including depression and PTSD. Expressive writing can contribute
to alleviating their symptoms. In keeping with previous research findings, we found
that the act of narration offers a transformative space where it is possible to re-signify a
traumatic experience. It allows the narrator to reconstruct a broken self-narrative in the
aftermath of trauma [124].

Narration functions as a semiotic device, enabling traumatic episodes to be re-actualized
in the here and now of the narrative setting. Writing down one’s narrative triggers semiotic
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connections that in turn foster change and awareness. This is because writers spontaneously
seek to frame their accounts in a way that makes sense of their traumatic experiences, which
will consequently be easier for them to integrate [125–127]. More specifically, writing facili-
tates a cognitive re-elaboration of trauma that attains increasing complexity over successive
writing sessions. This generates new meanings and insights and ultimately helps indi-
viduals to integrate their traumatic experience into their existing worldview or to adjust
their worldview to accommodate it. The new interpretation of the traumatic stimulus
represents an opportunity for growth [128]. It helps trauma victims to overcome emotional
dysregulation and regain control over their emotions, and thus to gain a new sense of
mastery and efficacy [129].

When trauma victims draw on the language of emotional and cognitive elaboration,
this means that they have initiated the process of constructing a coherent story. By putting
their thoughts and emotions into words, they make sense of the traumatic event, setting off
a reflexive and meta-reflexive process that enhances well-being [130]. Studies of expressive
writing provide researchers and clinicians with textual data that may be used as an objective
measure of emotional expression and complements self-report measures. Qualitative
analysis of expressive texts offers behavioral data that can be key to identifying trajectories
of physical and psychological adjustment [70]. Our data suggest that narratives produced
shortly after trauma reflect the type and intensity of PTSD symptoms being experienced by
the writers and may be used to guide therapeutic intervention [92].

The findings of this study add to the research on word use and mental health in HCWs.
We adopted a clinical research approach that focuses on differences in the natural use
of words to study diagnostics and psychopathology in traumatized healthcare staff, also
concluding that writing interventions can be of benefit to this population.

More generally, our study offers interesting preliminary indications of the potential
to draw on computer-aided methods of linguistic analysis [39], particularly the LIWC,
in identifying the linguistic dimensions of psychopathology. To further consolidate this
line of inquiry, our work should be replicated and extended in future studies with larger
and more diverse samples. Future research might usefully examine the possibility that
psychopathology is reflected in specific modifications of language usage that mirror core
features of mental health disorders and may vary by patient group [71].

Although this study offers interesting outcomes, its methodological limitations should
also be noted.

First, the small sample size curtailed the power of the statistical analyses, limiting
the extent to which we may generalize from the results. Secondly, the lack of follow-up
testing after a longer period (6–12 months) meant that we could not verify whether changes
in psychological adjustment are temporary or remain stable over time. Third, the LIWC
variables are based on proportions and further investigation is required to establish whether
data sets of 50 words or fewer are sufficient to produce reliable estimates [130]. Finally, a
full consensus concerning the most salient linguistic markers has not yet been attained and
further study is required to identify the specific terms and contents that may usefully be
tracked [76].

Nevertheless, our findings bear important clinical implications.
We identified early linguistic markers of changes in PTSD and depression symptoms

in HCWs, who are unlikely to request psychological support, especially during a public
health emergency. Linguistic markers flag individuals at risk of developing more severe
symptoms and suggest that, in coping with traumatic events, healthcare practitioners need
to work on reducing any dysfunctional focus on self or tendency to engage in self-immersed
processing and concentrate instead on the broader re-elaboration of their thoughts and
emotions about their traumatic experiences.

Author Contributions: Conceptualization, M.C., A.N. and R.P.; Methodology, G.M.M. and R.P.;
Formal analysis, R.P.; Investigation, R.P.; Writing—original draft, R.P.; Writing—review & editing,
M.C., C.L.C., A.N. and G.M.M. All authors have read and agreed to the published version of the
manuscript.



Int. J. Environ. Res. Public Health 2023, 20, 4482 14 of 18

Funding: This research received no external funding.

Institutional Review Board Statement: The studies involving human participants were reviewed
and approved by the E Campus University Ethic Committee (n. 4/21). The patients/participants
provided their written informed consent to participate in this study.

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

Data Availability Statement: The raw data supporting the conclusions of this article will be made
available by the authors, without undue reservation.

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

References
1. World Health Organization [WHO]. Coronavirus Disease 2019 [COVID-19] Situation Report-82. Available online: https://www.

who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19 (ac-
cessed on 11 March 2020).

2. Caldiroli, C.L.; Procaccia, R.; Mangiatordi, A.; Antonietti, A.; Castiglioni, M. Mindfulness and COVID-19: Application of a
protocol of clinical and wellness psychology within a kindergarten in the Pandemic context. Int. J. Environ. Res. Public Health
2023, in press.

3. Castiglioni, M.; Gaj, N. Fostering the Reconstruction of Meaning Among the General Population during the COVID-19 Pandemic.
Front. Psychol. 2020, 11, 567419. [CrossRef] [PubMed]

4. Fontanesi, L.; Marchetti, D.; Mazza, C.; Di Giandomenico, S.; Roma, P.; Verrocchio, M.C. The effect of the COVID-19 lockdown on
parents: A call to adopt urgent measures. Psychol. Trauma Theory Res. Pract. Policy 2020, 12 (Suppl. S1), S79–S81. [CrossRef]

5. Gennaro, A.; Reho, M.; Marinaci, M.; Cordella, B.; Castiglioni, M.; Caldiroli, C.L.; Venuleo, C. Social environment and Attitudes
toward COVID-19 Anti-Contagious Measures. An Explorative study form Italy. Int. J. Environ. Res. Public Health 2023, 20, 3621.
[CrossRef] [PubMed]

6. Iacolino, C.; Cervellione, B.; Isgrò, R.; Lombardo, E.M.C.; Ferracane, G.; Barattucci, M.; Ramaci, T. The Role of Emotional
Intelligence and Metacognition in Teachers’ Stress during Pandemic Remote Working: A Moderated Mediation Model. Eur. J.
Investig. Health Psychol. Educ. 2023, 13, 81–95. [CrossRef] [PubMed]

7. Negri, A.; Conte, F.; Caldiroli, C.L.; Neimeyer, R.A.; Castiglioni, M. Psychological Factors Explaining the COVID-19 Pandemic
Impact on Mental Health: The Role of Meaning, Beliefs, and Perceptions of Vulnerability and Mortality. Behav. Sci. 2023, 13, 162.
[CrossRef] [PubMed]

8. Procaccia, R.; Segre, G.; Manzoni, G.M. Psychological effects of COVID-19 in general Italian population in function of age and
gender. Mediterr. J. Clin. Psychol. 2022, 10, 1–28. [CrossRef]

9. Serafini, G.; Parmigiani, B.; Amerio, A.; Aguglia, A.; Sher, L.; Amore, M. The psychological impact of COVID-19 on the mental
health in the general population. QJM Int. J. Med. 2020, 113, 531–537. [CrossRef]

10. Venuleo, C.; Marinaci, T.; Gennaro, A.; Castiglioni, M.; Caldiroli, C.L. The institutional management of the COVID-19 crisis in
Italy: A qualitative study on the socio-cultural context underpinning the citizens’ evaluation. Mediterr. J. Clin. Psychol. 2022, 10,
1–29. [CrossRef]

11. Alanazi, T.N.M.; McKenna, L.; Buck, M.; Alharbi, R.J. Reported effects of the psychological status of emergency healthcare
workers: A scoping review. Australas. Emerg. Care 2021, 25, 197–212. [CrossRef]

12. An, Y.; Sun, Y.; Liu, Z.; Chen, Y. Investigation of the mental health status of frontier-line and non-frontier-line medical staff during
a stress period. J. Affect. Disord. 2021, 282, 836–839. [CrossRef] [PubMed]

13. Cag, Y.; Erdem, H.; Gormez, A.; Ankarali, H.; Hargreaves, S.; Ferreira-Coimbra, J.; Rubulotta, F.; Belliato, M.; Berger-Estilita, J.;
Pelosi, P.; et al. Anxiety among front-line health-care workers supporting patients with COVID-19: A global survey. Gen. Hosp.
Psychiatry 2020, 68, 90–96. [CrossRef] [PubMed]

14. Chatzittofis, A.; Karanikola, M.; Michailidou, K.; Constantinidou, A. Impact of the COVID-19 Pandemic on the Mental Health of
Healthcare Workers. Int. J. Environ. Res. Public Health 2021, 18, 1435. [CrossRef]

15. Rapisarda, V.; Vella, F.; Ledda, C.; Barattucci, M.; Ramaci, T. What Prompts Doctors to Recommend COVID-19 Vaccines: Is It a
Question of Positive Emotion? Vaccines 2021, 9, 578. [CrossRef] [PubMed]

16. Alnazly, E.; Khraisat, O.M.; Al-Bashaireh, A.M.; Bryant, C.L. Anxiety, depression, stress, fear and social support during COVID-19
pandemic among Jordanian healthcare workers. PLoS ONE 2021, 16, e0247679. [CrossRef] [PubMed]

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

18. Lu, W.; Wang, H.; Lin, Y.; Li, L. Psychological status of medical workforce during the COVID-19 pandemic: A cross-sectional
study. Psychiatry Res. 2020, 288, 112936. [CrossRef]

19. Ouyang, H.; Geng, S.; Zhou, Y.; Wang, J.; Zhan, J.; Shang, Z.; Jia, Y.; Yan, W.; Zhang, Y.; Li, X.; et al. The increase of PTSD in
front-line health care workers during the COVID-19 pandemic and the mediating role of risk perception: A one-year follow-up
study. Transl. Psychiatry 2022, 12, 180. [CrossRef]

https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19
http://doi.org/10.3389/fpsyg.2020.567419
http://www.ncbi.nlm.nih.gov/pubmed/33192849
http://doi.org/10.1037/tra0000672
http://doi.org/10.3390/ijerph20043621
http://www.ncbi.nlm.nih.gov/pubmed/36834315
http://doi.org/10.3390/ejihpe13010006
http://www.ncbi.nlm.nih.gov/pubmed/36661756
http://doi.org/10.3390/bs13020162
http://www.ncbi.nlm.nih.gov/pubmed/36829391
http://doi.org/10.13129/2282-1619/mjcp-3369
http://doi.org/10.1093/qjmed/hcaa201
http://doi.org/10.13129/2282-1619/mjcp-3422
http://doi.org/10.1016/j.auec.2021.10.002
http://doi.org/10.1016/j.jad.2020.12.060
http://www.ncbi.nlm.nih.gov/pubmed/33601725
http://doi.org/10.1016/j.genhosppsych.2020.12.010
http://www.ncbi.nlm.nih.gov/pubmed/33418193
http://doi.org/10.3390/ijerph18041435
http://doi.org/10.3390/vaccines9060578
http://www.ncbi.nlm.nih.gov/pubmed/34205935
http://doi.org/10.1371/journal.pone.0247679
http://www.ncbi.nlm.nih.gov/pubmed/33711026
http://doi.org/10.1177/1039856220965045
http://doi.org/10.1016/j.psychres.2020.112936
http://doi.org/10.1038/s41398-022-01953-7


Int. J. Environ. Res. Public Health 2023, 20, 4482 15 of 18

20. Song, X.; Fu, W.; Liu, X.; Luo, Z.; Wang, R.; Zhou, N.; Yan, S.; Lv, C. Mental health status of medical staff in emergency departments
during the Coronavirus disease 2019 epidemic in China. Brain Behav. Immun. 2020, 88, 60–65. [CrossRef]

21. Xiong, L.-J.; Zhong, B.-L.; Cao, X.-J.; Xiong, H.-G.; Huang, M.; Ding, J.; Li, W.-T.; Tong, J.; Shen, H.-Y.; Xia, J.-H.; et al. Possible
posttraumatic stress disorder in Chinese frontline healthcare workers who survived COVID-19 6 months after the COVID-19
outbreak: Prevalence, correlates, and symptoms. Transl. Psychiatry 2021, 11, 374. [CrossRef]

22. Bassi, M.; Negri, L.; Delle Fave, A.; Accardi, R. The relationship between post-traumatic stress and positive mental health
symptoms among health workers during COVID-19 pandemic in Lombardy, Italy. J. Affect. Disord. 2020, 280 pt B, 1–6. [CrossRef]

23. Carmassi, C.; Pedrinelli, V.; Dell’Oste, V.; Bertelloni, C.A.; Cordone, A.; Bouanani, S.; Corsi, M.; Baldanzi, S.; Malacarne, P.;
Dell’Osso, L.; et al. Work and social functioning in frontline healthcare workers during the COVID-19 pandemic in Italy: Role of
acute post-traumatic stress, depressive and anxiety symptoms. Riv. Psichiatr. 2021, 56, 189–197. [CrossRef] [PubMed]

24. Conti, C.; Fontanesi, L.; Lanzara, R.; Rosa, I.; Porcelli, P. Fragile heroes. The psychological impact of the COVID-19 pandemic on
health-care workers in Italy. PLoS ONE 2020, 15, e0242538. [CrossRef] [PubMed]

25. De Sio, S.; Buomprisco, G.; La Torre, G.; Lapteva, E.; Perri, R.; Greco, E.; Mucci, N.; Cedrone, F. The impact of COVID-19 on
doctors’ well-being: Results of a web survey during the lockdown in Italy. Eur. Rev. Med. Pharmacol. Sci. 2020, 24, 7869–7879.
[CrossRef]

26. Di Tella, M.; Romeo, A.; Benfante, A.; Castelli, L. Mental health of healthcare workers during the COVID-19 pandemic in Italy. J.
Eval. Clin. Pract. 2020, 26, 1583–1587. [CrossRef] [PubMed]

27. Marton, G.; Vergani, L.; Mazzocco, K.; Garassino, M.C.; Pravettoni, G. 2020s Heroes Are Not Fearless: The Impact of the COVID-19
Pandemic on Wellbeing and Emotions of Italian Health Care Workers during Italy Phase 1. Front. Psychol. 2020, 11, 588762.
[CrossRef]

28. Vagni, M.; Maiorano, T.; Giostra, V.; Pajardi, D. Coping with COVID-19: Emergency Stress, Secondary Trauma and Self-Efficacy in
Healthcare and Emergency Workers in Italy. Front. Psychol. 2020, 11, 566912. [CrossRef] [PubMed]

29. Knaak, S.; Mantler, E.; Szeto, A. Mental illness-related stigma in healthcare: Barriers to access and care and evidence-based
solutions. Healthc. Manag. Forum 2017, 30, 111–116. [CrossRef] [PubMed]

30. Pennebaker, J.W.; Mehl, M.R.; Niederhoffer, K.G. Psychological Aspects of Natural Language Use: Our Words, Our Selves. Annu.
Rev. Psychol. 2003, 54, 547–577. [CrossRef]

31. Freud, S.L. Psychopathology of Everyday Life; Basic Books: New York, NY, USA, 1901.
32. Lacan, J. The Language of the Self: The Function of Language in Psychoanalysis; Johns Hopkins Press: Baltimore, MD, USA, 1968.
33. Ricoeur, P. Interpretation Theory: Discourse and the Surplus of Meaning; Texas Christian University Press: Fort Worth, TX, USA, 1976.
34. Eckert, P. Language Variation as Social Practice: The Linguistic Construction of Identity in Belten High; Blackwell: New York, NY, USA, 1999.
35. Tannen, D. Gender Discourse; Oxford University Press: New York, NY, USA, 1994.
36. Schiffrin, D. Approaches to Discourse; Blackwell: Cambridge, MA, USA, 1994.
37. Robinson, W.P.; Giles, H. The New Handbook of Language and Social Psychology; Wiley: Chichester, UK, 2001.
38. Wittgenstein, L. The Philosophical Investigations; Blackwell: Oxford, UK, 1953.
39. Popping, R. Computer-Assisted Text Analysis; Sage: London, UK, 2000. [CrossRef]
40. Procaccia, R.; Veronese, G.; Castiglioni, M. Self-Characterization and Attachment Style: A Creative Method of Investigating

Children’s Construing. J. Constr. Psychol. 2014, 27, 174–193. [CrossRef]
41. Procaccia, R.; Veronese, G.; Castiglioni, M. Il concetto di sé e degli altri nei bambini vittime di violenza cronica: Il ruolo dell’età e

del PTSD [The concept of self and others in children victims of chronic violence: The role of age and PTSD]. Maltrattamento Abus.
All’Infanzia Riv. Interdiscip. 2014, 16, 57–79. [CrossRef]

42. Veronese, G.; Procaccia, R.; Ruggiero, G.M.; Sassaroli, S.; Castiglioni, M. Narcissism and Defending Self-Esteem. An Exploratory
Study based on Self-characterizations. Open Psychol. J. 2015, 8, 38–43. [CrossRef]

43. West, M.D. Theory, Method, and Practice in Computer Content Analysis; Ablex: New York, NY, USA, 2001.
44. Pennebaker, J.W.; King, L.A. Linguistic styles: Language use as an individual difference. J. Personal. Soc. Psychol. 1999, 77,

1296–1312. [CrossRef] [PubMed]
45. Junghaenel, E.U.; Smyth, J.M.; Santner, L. Linguistic Dimensions of Psychopathology: A Quantitative Analysis. J. Soc. Clin.

Psychol. 2008, 27, 36–55. [CrossRef]
46. Miragoli, S.; Procaccia, R.; Di Blasio, P. Language Use and PTSD Symptoms: Content Analyses of Allegations of Child Sexual

Abuse. J. Forensic Psychol. Pract. 2014, 14, 355–382. [CrossRef]
47. Miragoli, S.; Procaccia, R.; Di Blasio, P. Analisi comunicativa dell’audizione del minore vittima di abuso sessuale: Il ruolo dell’età.

Maltrattamento Abus. All’Infanzia 2016, 18, 87–103. [CrossRef]
48. Procaccia, R.; Castiglioni, M. The mediating effect of cognitive and emotional processing on PTSD and depression symptoms

reduction in women victims of IPV. Front. Psychol. 2022, 13, 1071477. [CrossRef]
49. Kleim, B.; Horn, A.B.; Kraehenmann, R.; Mehl, M.R.; Ehlers, A. Early Linguistic Markers of Trauma-Specific Processing Predict

Post-trauma Adjustment. Front. Psychiatry 2018, 9, 645. [CrossRef]
50. Pennebaker, J.W.; Chung, C.K. Expressive writing, emotional upheavals, and health. In Foundations of Health Psychology; Friedman,

H.S., Silver, R.C., Eds.; Oxford University Press: Oxford, UK, 2007; pp. 263–284.
51. Frattaroli, J. Experimental disclosure and its moderators: A meta-analysis. Psychol. Bull. 2006, 132, 823–865. [CrossRef]
52. Pennebaker, J.W. Writing About Emotional Experiences as a Therapeutic Process. Psychol. Sci. 1997, 8, 162–166. [CrossRef]

http://doi.org/10.1016/j.bbi.2020.06.002
http://doi.org/10.1038/s41398-021-01503-7
http://doi.org/10.1016/j.jad.2020.11.065
http://doi.org/10.1708/3654.36346
http://www.ncbi.nlm.nih.gov/pubmed/34310576
http://doi.org/10.1371/journal.pone.0242538
http://www.ncbi.nlm.nih.gov/pubmed/33206714
http://doi.org/10.26355/eurrev_202007_22292
http://doi.org/10.1111/jep.13444
http://www.ncbi.nlm.nih.gov/pubmed/32710481
http://doi.org/10.3389/fpsyg.2020.588762
http://doi.org/10.3389/fpsyg.2020.566912
http://www.ncbi.nlm.nih.gov/pubmed/33013603
http://doi.org/10.1177/0840470416679413
http://www.ncbi.nlm.nih.gov/pubmed/28929889
http://doi.org/10.1146/annurev.psych.54.101601.145041
http://doi.org/10.4135/9781849208741
http://doi.org/10.1080/10720537.2014.904701
http://doi.org/10.3280/MAL2014-002004
http://doi.org/10.2174/1874350101508010038
http://doi.org/10.1037/0022-3514.77.6.1296
http://www.ncbi.nlm.nih.gov/pubmed/10626371
http://doi.org/10.1521/jscp.2008.27.1.36
http://doi.org/10.1080/15228932.2014.970423
http://doi.org/10.3280/MAL2016-002004
http://doi.org/10.3389/fpsyg.2022.1071477
http://doi.org/10.3389/fpsyt.2018.00645
http://doi.org/10.1037/0033-2909.132.6.823
http://doi.org/10.1111/j.1467-9280.1997.tb00403.x


Int. J. Environ. Res. Public Health 2023, 20, 4482 16 of 18

53. Sloan, D.M.; Marx, B.P.; Epstein, E.M. Further Examination of the Exposure Model Underlying the Efficacy of Written Emotional
Disclosure. J. Consult. Clin. Psychol. 2005, 73, 549–554. [CrossRef] [PubMed]

54. Sloan, D.M.; Marx, B.P.; Epstein, E.M.; Lexington, J.M. Does Altering the Writing Instructions Influence Outcome Associated with
Written Disclosure? Behav. Ther. 2007, 38, 155–168. [CrossRef]

55. Frisina, P.G.; Borod, J.C.; Lepore, S. A Meta-Analysis of the Effects of Written Emotional Disclosure on the Health Outcomes of
Clinical Populations. J. Nerv. Ment. Dis. 2004, 192, 629–634. [CrossRef] [PubMed]

56. Pennebaker, J.W.; Beall, S.K. Confronting a traumatic event: Toward an understanding of inhibition and disease. J. Abnorm.
Psychol. 1986, 95, 274–281. [CrossRef] [PubMed]

57. Pennebaker, J.W.; Francis, M.E. Cognitive, Emotional, and Language Processes in Disclosure. Cogn. Emot. 1996, 10, 601–626.
[CrossRef]

58. Renzi, A.; Mariani, R.; Di Trani, M.; Tambelli, R. Giving words to emotions: The use of linguistic analysis to explore the role of
alexithymia in an expressive writing intervention. Res. Psychother. Psychopathol. Process. Outcome 2020, 23, 452. [CrossRef]

59. Renzi, A.; Solano, L.; Di Trani, M.; Ginobbi, F.; Minutolo, E.; Tambelli, R. The effects of an expressive writing intervention on
pregnancy rates, alexithymia and psychophysical health during an assisted reproductive treatment. Psychol. Health 2019, 35,
718–733. [CrossRef]

60. Smyth, J.; True, N.; Souto, J. Effects of Writing About Traumatic Experiences: The Necessity for Narrative Structuring. J. Soc. Clin.
Psychol. 2001, 20, 161–172. [CrossRef]

61. Negri, A.; Andreoli, G.; Barazzetti, A.; Zamin, C.; Christian, C. Linguistic Markers of the Emotion Elaboration Surrounding the
Confinement Period in the Italian Epicenter of COVID-19 Outbreak. Front. Psychol. 2020, 11, 568281. [CrossRef]

62. Cosentino, C.; D’Apice, C.; Del Gaudio, M.; Bertoletti, C.; Bini, M.; Liotti, M.C.; Melli, E.; Tesa, F.; Sarli, L.; Artioli, G. Effectiveness
of Expressive Writing protocol in Palliative Care Healthworkers: A quantitative study. Acta Bio-Med. Atenei Parm. 2021, 92,
e2021010. [CrossRef]

63. Procaccia, R.; Segre, G.; Tamanza, G.; Manzoni, G.M. Benefits of Expressive Writing on Healthcare Workers’ Psychological
Adjustment during the COVID-19 Pandemic. Front. Psychol. 2021, 12, 624176. [CrossRef] [PubMed]

64. Tonarelli, A.; Cosentino, C.; Artioli, D.; Borciani, S.; Camurri, E.; Colombo, B.; D’Errico, A.; Lelli, L.; Lodini, L.; Artioli, G.
Expressive writing. A tool to help health workers. Research project on the benefits of expressive writing. Acta Biomed. Health Prof.
2017, 88, 13–21. [CrossRef]

65. Tonarelli, A.; Cosentino, C.; Tomasoni, C.; Nelli, L.; Damiani, I.; Goisis, S.; Sarli, L.; Artioli, G. Expressive writing. A tool to help
health workers of palliative care. Acta Bio-Med. Atenei Parm. 2018, 89, 35–42. [CrossRef]

66. Brewin, C.R. The Nature and Significance of Memory Disturbance in Posttraumatic Stress Disorder. Annu. Rev. Clin. Psychol.
2011, 7, 203–227. [CrossRef] [PubMed]

67. Ehlers, A.; Clark, D.M. A cognitive model of posttraumatic stress disorder. Behav. Res. Ther. 2000, 38, 319–345. [CrossRef]
68. Warner, L.J.; Lumley, M.A.; Casey, R.J.; Pierantoni, W.; Salazar, R.; Zoratti, E.M.; Enberg, R.; Simon, M.R. Health Effects of Written

Emotional Disclosure in Adolescents with Asthma: A Randomized, Controlled Trial. J. Pediatr. Psychol. Adv. Access. 2005, 31,
557–568. [CrossRef]

69. Ozer, E.J.; Best, S.R.; Lipsey, T.L.; Weiss, D.S. Predictors of posttraumatic stress disorder and symptoms in adults: A meta-analysis.
Psychol. Bull. 2003, 129, 52–73. [CrossRef]

70. Bantum, E.O.; Owen, J.E. Evaluating the validity of computerized content analysis programs for identification of emotional
expression in cancer narratives. Psychol. Assess. 2009, 21, 79–88. [CrossRef]

71. Mundorf, E.S.; Paivio, S.C. Narrative quality and disturbance pre- and post-emotion-focused therapy for child abuse trauma. J.
Trauma. Stress 2011, 24, 643–650. [CrossRef]

72. Ehlers, A.; Maercker, A.; Boos, A. Posttraumatic stress disorder following political imprisonment: The role of mental defeat,
alienation, and perceived permanent change. J. Abnorm. Psychol. 2000, 109, 45–55. [CrossRef]

73. Wilker, S.; Kleim, B.; Geiling, A.; Pfeiffer, A.; Elbert, T.; Kolassa, I.-T. Mental Defeat and Cumulative Trauma Experiences Predict
Trauma-Related Psychopathology: Evidence from a Postconflict Population in Northern Uganda. Clin. Psychol. Sci. 2017, 5,
974–984. [CrossRef]

74. Dunmore, E.; Clark, D.M.; Ehlers, A. Cognitive factors involved in the onset and maintenance of posttraumatic stress disorder
(PTSD) after physical or sexual assault. Behav. Res. Ther. 1999, 37, 809–829. [CrossRef] [PubMed]

75. Procaccia, R.; Neimeyer, R.A.; Veronese, G.; Castiglioni, M. Children’s representations of death: The role of age and attachment
style, TPM Test. Psychom. Methodol. Appl. Psychol. 2018, 25, 549–569. [CrossRef]

76. Alvarez-Conrad, J.; Zoellner, L.A.; Foa, E.B. Linguistic predictors of trauma pathology and physical health. Appl. Cogn. Psychol.
2001, 15, S159–S170. [CrossRef]

77. Dekel, S.; Bonanno, G.A. Changes in trauma memory and patterns of posttraumatic stress. Psychol. Trauma Theory Res. Pract.
Policy 2013, 5, 26–34. [CrossRef]

78. Borelli, J.L.; David, D.H.; Rifkin-Graboi, A.; Sbarra, D.A.; Mehl, M.R.; Mayes, L.C. Language use in the Adult Attachment
Interview: Evidence for attachment-specific emotion regulation. Pers. Relatsh. 2012, 20, 23–37. [CrossRef]

79. Kross, E.; Ayduk, O. Facilitating Adaptive Emotional Analysis: Distinguishing Distanced-Analysis of Depressive Experiences
from Immersed-Analysis and Distraction. Pers. Soc. Psychol. Bull. 2008, 34, 924–938. [CrossRef]

80. Mehl, M.R. The lay assessment of subclinical depression in daily life. Psychol. Assess. 2006, 18, 340–345. [CrossRef]

http://doi.org/10.1037/0022-006X.73.3.549
http://www.ncbi.nlm.nih.gov/pubmed/15982152
http://doi.org/10.1016/j.beth.2006.06.005
http://doi.org/10.1097/01.nmd.0000138317.30764.63
http://www.ncbi.nlm.nih.gov/pubmed/15348980
http://doi.org/10.1037/0021-843X.95.3.274
http://www.ncbi.nlm.nih.gov/pubmed/3745650
http://doi.org/10.1080/026999396380079
http://doi.org/10.4081/ripppo.2020.452
http://doi.org/10.1080/08870446.2019.1667500
http://doi.org/10.1521/jscp.20.2.161.22266
http://doi.org/10.3389/fpsyg.2020.568281
http://doi.org/10.23750/ABM.V92IS2.11468
http://doi.org/10.3389/fpsyg.2021.624176
http://www.ncbi.nlm.nih.gov/pubmed/33716890
http://doi.org/10.23750/abm.v88i5-S.6877
http://doi.org/10.23750/ABM.V89I6-S.7452
http://doi.org/10.1146/annurev-clinpsy-032210-104544
http://www.ncbi.nlm.nih.gov/pubmed/21219190
http://doi.org/10.1016/S0005-7967(99)00123-0
http://doi.org/10.1093/jpepsy/jsj048
http://doi.org/10.1037/0033-2909.129.1.52
http://doi.org/10.1037/a0014643
http://doi.org/10.1002/jts.20707
http://doi.org/10.1037/0021-843X.109.1.45
http://doi.org/10.1177/2167702617719946
http://doi.org/10.1016/S0005-7967(98)00181-8
http://www.ncbi.nlm.nih.gov/pubmed/10458046
http://doi.org/10.4473/TPM25.4.6
http://doi.org/10.1002/acp.839
http://doi.org/10.1037/a0022750
http://doi.org/10.1111/j.1475-6811.2012.01394.x
http://doi.org/10.1177/0146167208315938
http://doi.org/10.1037/1040-3590.18.3.340


Int. J. Environ. Res. Public Health 2023, 20, 4482 17 of 18

81. Rude, S.S.; Gortner, E.-M.; Pennebaker, J. Language use of depressed and depression-vulnerable college students. Cogn. Emot.
2004, 18, 1121–1133. [CrossRef]

82. Beck, A.T.; Steer, R.A.; Brown, G. Beck Depression Inventory(BDI-II), 2nd ed.; Psychological Corporation: San Antonio, TX, USA, 1996.
83. Ghisi, M.; Flebus, G.B.; Montano, A.; Sanavio, E.; Sica, C. Beck Depression Inventory, 2nd ed.; Adattamento Italiano: Manuale; O-S

Organizzazioni Speciali: Florence, Italy, 2006.
84. King, L.A.; King, D.W.; Leskin, G.; Foy, D.W. The Los Angeles Symptom Checklist: A Self Report Measure of Posttraumatic Stress

Disorder. Assessment 1995, 2, 1–17. [CrossRef]
85. Pennebaker, J.W.; Francis, M.E.; Booth, R. LIWC2001; Linguistic Inquiry and Word Count (Software and Manual); Lawrence Erlbaum:

Mahwah, NJ, USA, 2001.
86. Agosti, A.; Rellini, A. The Italian LIWC dictionary. LIWC.App. In The Development and Psychometric Properties of LIWC-22; Boyd,

R.L., Ashokkumar, A., Seraj, S., Pennebaker, J.W., Eds.; University of Texas at Austin: Austin, TX, USA, 2022.
87. Pappa, S.; Ntella, V.; Giannakas, T.; Giannakoulis, V.G.; Papoutsi, E.; Katsaounou, P. Prevalence of depression, anxiety, and

insomnia among healthcare workers during the COVID-19 pandemic: A systematic review and meta-analysis. Brain Behav.
Immun. 2020, 88, 901–907. [CrossRef] [PubMed]

88. Preti, E.; Di Mattei, V.; Perego, G.; Ferrari, F.; Mazzetti, M.; Taranto, P.; Di Pierro, R.; Madeddu, F.; Calati, R. The Psychological
Impact of Epidemic and Pandemic Outbreaks on Healthcare Workers: Rapid Review of the Evidence. Curr. Psychiatry Rep. 2020,
22, 43. [CrossRef] [PubMed]

89. Rossi, R.; Socci, V.; Jannini, T.B.; Pacitti, F.; Siracusano, A.; Rossi, A.; Di Lorenzo, G. Mental Health Outcomes among Italian
Health Care Workers during the COVID-19 Pandemic. JAMA Netw. Open 2021, 4, e2136143. [CrossRef]

90. Kinman, G.; Teoh, K.; Harriss, A. Supporting the well-being of healthcare workers during and after COVID-19. Occup. Med. 2020,
70, 294–296. [CrossRef] [PubMed]

91. Boals, A.; Klein, K. Word Use in Emotional Narratives about Failed Romantic Relationships and Subsequent Mental Health. J.
Lang. Soc. Psychol. 2005, 24, 252–268. [CrossRef]

92. D’Andrea, W.; Chiu, P.H.; Casas, B.R.; Deldin, P. Linguistic Predictors of Post-Traumatic Stress Disorder Symptoms following
11 September 2001. Appl. Cogn. Psychol. 2011, 26, 316–323. [CrossRef]

93. Pennebaker, J.; Seagal, J. Forming a story: The health benefits of narrative. J. Clin. Psychol. 1999, 55, 1243–1254. [CrossRef]
94. Veronese, G.; Fiore, F.; Castiglioni, M.; El Kawaja, H.; Said, M. Can Sense of Coherence Moderate Traumatic Reactions? A

Cross-Sectional Study of Palestinian Helpers Operating in War Contexts. Br. J. Soc. Work. 2012, 43, 651–666. [CrossRef]
95. Davidson, K.; Schwartz, A.R.; Sheffield, D.; McCord, R.S.; Lepore, S.J.; Gerin, W. Expressive writing and blood pressure. In

The Writing Cure: How Expressive Writing Promotes Health and Emotional Well-Being; Lepore, S.J., Smyth, J.M., Eds.; American
Psychological Association: Washington, DC, USA, 2002; pp. 17–30.

96. Milman, E.; Lee, S.A.; Neimeyer, R.A.; Mathis, A.A.; Jobe, M.C. Modeling pandemic depression and anxiety: The mediational role
of core beliefs and meaning making. J. Affect. Disord. Rep. 2020, 2, 100023. [CrossRef]

97. Neimeyer, R.A. Constructivist Psychotherapy; Routledge: London, UK, 2009.
98. Neimeyer, R.A.; Mahoney, M.J. (Eds.) Constructivism in Psychotherapy; American Psychological Association: Washington, DC, USA, 1995.
99. Raskin, J.D.; Bridges, S.K. (Eds.) Studies in Meaning: Exploring Constructivist Psychology; Pace University Press: New York, NY, USA, 2002.
100. Guidano, V.F. The Self in Process; Guilford: New York, NY, USA, 1991.
101. Castiglioni, M.; Veronese, G.; Pepe, A.; Villegas, M. The Semantics of Freedom in Agoraphobic Patients: An Empirical Study. J.

Constr. Psychol. 2014, 27, 120–136. [CrossRef]
102. Jacobs, D.H.; Cohen, D. Does “Psychological Dysfunction” Mean Anything? A Critical Essay on Pathology Versus Agency. J.

Humanist. Psychol. 2009, 50, 312–334. [CrossRef]
103. Kelly, G.A. The Psychology of Personal Constructs; Norton: New York, NY, USA, 1955.
104. Bruner, J.S. Acts of Meaning; Harvard University Press: Harvard, MA, USA, 1990.
105. Bruner, J. The Narrative Construction of Reality. Crit. Inq. 1991, 18, 1–21. [CrossRef]
106. Kimhi, S.; Eshel, Y.; Zysberg, L.; Hantman, S.; Enosh, G. Sense of coherence and socio-demographic characteristics predicting

posttraumatic stress symptoms and recovery in the aftermath of the Second Lebanon War. Anxiety Stress. Coping 2010, 23, 139–152.
[CrossRef] [PubMed]

107. Freud, S.; Bleuer, J. Studi sull’isteria, traduzione di Carlo Federico Piazza. In Opere: Studi sull’Isteria e Altri Scritti (1886–1895);
Bollati Boringhieri: Torino, Italy, 1989; Volume 1, pp. 162–440.

108. Greenberg, L.S.; Safran, J.D. Emotion in psychotherapy. Am. Psychol. 1989, 44, 19–29. [CrossRef] [PubMed]
109. Kennedy-Moore, E.; Watson, J.C. How and When Does Emotional Expression Help? Rev. Gen. Psychol. 2001, 5, 187–212. [CrossRef]
110. Vagni, M.; Maiorano, T.; Giostra, V.; Pajardi, D.; Bartone, P. Emergency Stress, Hardiness, Coping Strategies and Burnout in

Health Care and Emergency Response Workers during the COVID-19 Pandemic. Front. Psychol. 2022, 13, 918788. [CrossRef]
111. Vagni, M.; Maiorano, T.; Giostra, V.; Pajardi, D. Hardiness, Stress and Secondary Trauma in Italian Healthcare and Emergency

Workers during the COVID-19 Pandemic. Sustainability 2020, 12, 5592. [CrossRef]
112. Lazarus, R.S.; Folkman, S. Stress, Appraisal, and Coping; Springer: New York, NY, USA, 1984.
113. Strentz, T.; Auerbach, S.M. Adjustment to the stress of simulated captivity: Effects of emotion-focused versus problem-focused

preparation on hostages differing in locus of control. J. Pers. Soc. Psychol. 1988, 55, 652–660. [CrossRef]

http://doi.org/10.1080/02699930441000030
http://doi.org/10.1177/1073191195002001001
http://doi.org/10.1016/j.bbi.2020.05.026
http://www.ncbi.nlm.nih.gov/pubmed/32437915
http://doi.org/10.1007/s11920-020-01166-z
http://www.ncbi.nlm.nih.gov/pubmed/32651717
http://doi.org/10.1001/jamanetworkopen.2021.36143
http://doi.org/10.1093/occmed/kqaa096
http://www.ncbi.nlm.nih.gov/pubmed/32428225
http://doi.org/10.1177/0261927X05278386
http://doi.org/10.1002/acp.1830
http://doi.org/10.1002/(SICI)1097-4679(199910)55:10&lt;1243::AID-JCLP6&gt;3.0.CO;2-N
http://doi.org/10.1093/bjsw/bcs005
http://doi.org/10.1016/j.jadr.2020.100023
http://doi.org/10.1080/10720537.2013.806874
http://doi.org/10.1177/0022167809352008
http://doi.org/10.1086/448619
http://doi.org/10.1080/10615800902971513
http://www.ncbi.nlm.nih.gov/pubmed/19452309
http://doi.org/10.1037/0003-066X.44.1.19
http://www.ncbi.nlm.nih.gov/pubmed/2930052
http://doi.org/10.1037/1089-2680.5.3.187
http://doi.org/10.3389/fpsyg.2022.918788
http://doi.org/10.3390/su12145592
http://doi.org/10.1037/0022-3514.55.4.652


Int. J. Environ. Res. Public Health 2023, 20, 4482 18 of 18

114. Vitaliano, P.P.; DeWolfe, D.J.; Maiuro, R.D.; Russo, J.; Katon, W. Appraised changeability of a stressor as a modifier of the
relationship between coping and depression: A test of the hypothesis of fit. J. Pers. Soc. Psychol. 1990, 59, 582–592. [CrossRef]

115. Brewin, C.R.; Holmes, E.A. Psychological theories of posttraumatic stress disorder. Clin. Psychol. Rev. 2003, 23, 339–376. [CrossRef]
116. Litz, B.T.; Gray, M.J. Early intervention for trauma in adults: A framework for first aid and secondary prevention. In Early

Intervention for Trauma and Traumatic Loss; Litz, B.T., Ed.; The Guilford Press: New York, NY, USA, 2004; pp. 87–111.
117. Pyszczynski, T.; Greenberg, J. Self-regulatory perseveration and the depressive self-focusing style: A self-awareness theory of

reactive depression. Psychol. Bull. 1987, 102, 122–138. [CrossRef] [PubMed]
118. Carver, C.S.; Scheier, M.F. Attention and Self-Regulation: A Control Theory Approach to Human Behavior; Springer: New York, NY, USA, 1981.

[CrossRef]
119. Nolen-Hoeksema, S.; Wisco, B.E.; Lyubomirsky, S. Rethinking Rumination. Perspect. Psychol. Sci. 2008, 3, 400–424. [CrossRef]

[PubMed]
120. Kross, E.; Ayduk, O.; Mischel, W. When Asking “Why” Does Not Hurt Distinguishing Rumination from Reflective Processing of

Negative Emotions. Psychol. Sci. 2005, 16, 709–715. [CrossRef] [PubMed]
121. Trope, Y.; Liberman, N. Temporal construal. Psychol. Rev. 2003, 110, 403–421. [CrossRef]
122. Kross, E.; Duckworth, A.; Ayduk, O.; Tsukayama, E.; Mischel, W. The effect of self-distancing on adaptive versus maladaptive

self-reflection in children. Emotion 2011, 11, 1032–1039. [CrossRef]
123. Martino, M.L.; Onorato, R.; Freda, M.F. Linguistic Markers of Processing Trauma Experience in Women’s Written Narratives

During Different Breast Cancer Phases: Implications for Clinical Interventions. Eur. J. Psychol. 2015, 11, 651–663. [CrossRef]
124. Freda, M.F.; Martino, M.L. Health and Writing: Meaning-making processes in the narratives of parents of children with leukemia.

Qual. Health Res. 2014, 25, 348–359. [CrossRef]
125. Greenberg, L.S.; Paivio, S.C. Working with Emotions in Psychotherapy; The Guilford Press: New York, NY, USA, 2003.
126. Margherita, G.; Gargiulo, A.; Martino, M.L. Dream narration in healthy and at-risk pregnancy. Dreaming 2015, 25, 88–102.

[CrossRef]
127. Baikie, K.A.; Wilhelm, K. Emotional and physical health benefits of expressive writing. Adv. Psychiatr. Treat. 2005, 11, 338–346.

[CrossRef]
128. King, L.A. The Health Benefits of Writing about Life Goals. Pers. Soc. Psychol. Bull. 2001, 27, 798–807. [CrossRef]
129. Pennebaker, J.W.; Facchin, F.; Margola, D. Our words say about us: The effects of writing and language. In Close Relationships and

Community Psychology: An International Perspective; Cigoli, V., Gennari, M., Eds.; Franco Angeli: Milano, Italy, 2010; pp. 103–117.
130. Pennebaker, J.W.; Boyd, R.L.; Jordan, K.; Blackburn, K. The Development and Psychometric Properties of LIWC2015; The University of

Texas in Austin: Austin, TX, USA, 2015.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.1037/0022-3514.59.3.582
http://doi.org/10.1016/S0272-7358(03)00033-3
http://doi.org/10.1037/0033-2909.102.1.122
http://www.ncbi.nlm.nih.gov/pubmed/3615702
http://doi.org/10.1007/978-1-4612-5887-2
http://doi.org/10.1111/j.1745-6924.2008.00088.x
http://www.ncbi.nlm.nih.gov/pubmed/26158958
http://doi.org/10.1111/j.1467-9280.2005.01600.x
http://www.ncbi.nlm.nih.gov/pubmed/16137257
http://doi.org/10.1037/0033-295X.110.3.403
http://doi.org/10.1037/a0021787
http://doi.org/10.5964/ejop.v11i4.991
http://doi.org/10.1177/1049732314551059
http://doi.org/10.1037/a0038884
http://doi.org/10.1192/apt.11.5.338
http://doi.org/10.1177/0146167201277003

	Introduction 
	Psychological Impact of COVID-19 Pandemic on Healthcare Workers 
	Linguistic Markers of Psychological Adjustment 
	Objectives and Hypotheses 

	Materials and Methods 
	Participants 
	Procedure 
	Measures 
	Linguistic Analysis 
	Statistical Analyses 

	Results 
	Psychological Adjustment of HCWs during the COVID-19 Pandemic 
	Benefits of Expressive Writing in Terms of Reduced PTSD and Depression, as well as Changes in Cognitive Elaboration, Emotional Elaboration, Perceived Threat to Life and Self-Immersed Processing 
	Changes in the Linguistic Predictors of PTSD and Depression Symptoms following EW 

	Discussion 
	Conclusions 
	References

