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Abstract

The COVID-19 pandemic has led to significant psychological distress among frontline healthcare workers (HCWs), with
a particular increase in trauma-related symptoms. This study investigated the longitudinal course of trauma-associated
symptoms and behaviors in HCWs and the effectiveness of a brief dialectical behavior therapy (DBT)-informed intervention
in mitigating these symptoms over 12 months. The trial included 225 HCWs randomly assigned to one of three groups: no
intervention (control), in-person DBT-informed intervention, or online DBT-informed intervention. Over time, a natural
decrease in PTSD symptoms was observed in all groups. Contrary to expectations, no difference was found between the
control and intervention groups. However, for participants with severe PTSD symptoms, the intervention significantly
mitigated their distress. No differences emerged between in-person and online interventions, suggesting equal effectiveness.
Females reported higher trauma-related symptoms, while no differences emerged among different professional roles. These
findings underscore the importance of targeted interventions for HCWs experiencing severe symptoms and highlight the
potential of online modalities. Further research is needed to optimize the deployment of mental health resources within the
healthcare setting, particularly during crises.
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Introduction

Throughout the COVID-19 pandemic, healthcare systems
and healthcare professionals confronted several challenges.
Indeed, many healthcare workers (HCWs) contracted the
virus, resulting in numerous cases and fatalities (Amerio
et al., 2020). Moreover, hospital units underwent major
transformations (Marcon et al., 2020), with intensive care
units being extensively restructured to accommodate the
increasing volume and numbers of COVID-19 patients
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(Bersano et al., 2020). Confronted by various difficulties,
such as an overwhelming workload, inadequate protective
equipment, and the initial lack of specific treatment proto-
cols, HCWs emerged as a particularly susceptible group to
psychological distress during the pandemic (Walton et al.,
2020). The risk was particularly heightened for frontline
HCWs, who were directly engaged with COVID-19 patients,
leading to an elevated incidence of trauma-related symp-
toms and adverse mental health outcomes (Lai et al., 2020).
Indeed, numerous studies conducted during the COVID-
19 pandemic have indicated a high prevalence of psycho-
logical disorders among healthcare workers (HCWs). For
instance, Pappa et al. (2020) reported a pooled prevalence
of 23.2% for anxiety, 22.8% for depression, and 38.9% for
insomnia among HCWs (Pappa et al., 2020). Similar find-
ings were echoed in a meta-analysis by Luo et al. (2020),
which included 62 studies (N=162,639) from 17 countries,
indicating pooled prevalences of 26%, 25%, and 32% for
anxiety, depression, and insomnia, respectively (Luo et al.,
2020). Furthermore, Vizheh et al. (2020) identified high
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levels of psychological distress, with a prevalence of anxi-
ety, depression, and stress ranging from 24.1% to 67.6%,
12.1% to 55.9%, and 29.8% to 63.0%, respectively (Vizheh
et al., 2020).

The psychological functioning of frontline healthcare
workers (HCWs), particularly concerning trauma-related
symptoms and behaviors, merits scrutiny. Posttraumatic
stress disorder (PTSD), a mental disorder featured by four
symptom clusters—re-experiencing, avoidance, negative
cognition, and mood, and heightened arousal and reactivity
following exposure to traumatic events (APA, 2013), can
persist long after natural disasters, such as pandemics. For
example, Lee et al. (2007) discovered that HCWs who
survived the 2003 SARS outbreak exhibited elevated stress
levels and more pronounced PTSD symptoms one year
post-pandemic compared to non-HCWs (Lee et al., 2007).
Another study revealed that HCWs were significantly more
susceptible to PTSD even three years post-pandemic, with a
40% persistence rate. This was particularly prevalent among
those who served in emergency units, were subjected to
quarantine, or had relatives infected with SARS (Wu et al.,
2009).

Likewise, the COVID-19 pandemic presented heightened
risks for HCWs to experience trauma-related symptoms,
primarily due to specific factors such as the rapid surge
in severely ill patients, high mortality rates, and other
occupational stressors (Carmassi et al., 2020). Indeed, in
this context, HCWs found themselves directly exposed to
traumatic events intrinsic to their roles, such as confronting
emergencies in frontline units and consistently interfacing
with patient illnesses and mortality (Mosheva et al.,
2021). A recent study conducted in an intensive care unit
reported that 40% of medical staff exhibited severe PTSD
symptoms (Greenberg et al., 2021). Further, a meta-
analysis by d'Ettorre et al. (2021) revealed the prevalence
of PTSD among HCWs to be between 2.1% and 73.4%,
with the highest rates coinciding with the peak period of
the COVID-19 pandemic and care provision for COVID-
19 patients in emergency wards (d'Ettorre et al., 2021).
Another study found that trauma-related symptoms were
higher among women and professionals with low social
support during the COVID-19 pandemic and during the
SARS and MERS pandemics, primarily due to the self-
isolation and stigmatization of HCWs as potential infection
carriers (Carmassi et al., 2020). Italy faced one of the
most challenging situations, being at the forefront of the
pandemic with approximately 200,000 deaths. As the second
country to confront a significant spread of COVID-19 cases
following China, Italy witnessed a marked and escalating
deterioration in the psychological conditions of its HCWs
(Rizzi et al., 2022).

Another crucial consideration pertains to the permanence
versus transience of the reported impairments in
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psychological functioning. Again, the evidence presents a
diverse picture. On the one hand, some longitudinal studies
have reported decreased psychological and trauma-related
symptoms over time (Caramello et al., 2023; Robinson
et al., 2022). Conversely, other research has underscored
the potential for some psychological issues, like depression
and PTSD, to persist and even extend beyond the duration of
the pandemic, thereby necessitating prolonged vigilance and
monitoring (Giusti et al., 2020; Taylor, 2019). On the whole,
the COVID-19 pandemic represented a formidable challenge
for HCWs, regardless of their role (i.e., medical doctors,
nurses, or social-health workers), who were exposed to the
suffering of patients (Ruiz-Fernandez et al., 2020), required
to manage extended shifts and abrupt changes in their work
routines (Galli et al., 2020), compelled to make critical
ethical decisions in the face of resource scarcity (Greenberg
et al., 2021), and confronted with death, anxiety, and fear of
infection (Cai et al., 2020).

Given this backdrop, studies underscored the pressing
need to implement psychological interventions, both in
person and online, for HCWs to mitigate adverse mental
health outcomes and safeguard their caregiving capabilities
intrinsic to their professions (Chirico et al., 2020; Orru et al.,
2020; Parolin et al., 2021; Vizheh et al., 2020). Yet, despite
some work contributing to the analysis of the effectiveness
of these interventions (Varela et al., 2023), the body of
literature on successful strategies to alleviate psychological
distress and PTSD in HCWs during the COVID-19
pandemic remains limited.

Furthermore, systematic evaluations of existing and
long-term mental health management strategies are lacking
(Bertuzzi et al., 2021; De Kock et al., 2021). Although the
importance and quantity of trauma-focused interventions
for PTSD are on the rise, data have yet to demonstrate the
expected efficacy consistently. A recent network meta-
analysis on RCT psychological interventions with patients
with a primary diagnosis of PTSD considered the relative
effectiveness of a range of psychotherapies modalities (i.e.,
82 RCT trials including 5838 patients in the time range
1991-2020), did not find any highly divergent levels of
efficacy and acceptability among individual face-to-face
interventions (Jericho et al., 2022).

Reliable and sustainable psychological interventions
in community settings, such as hospital units primarily
engaged in the COVID-19 pandemic, confront at least
two main research questions that have only been partially
addressed. The first pertains to the possible high incidence
of psychological distress in HCWs during the pandemic
and whether this distress is transient or permanent. The
second relates to the effectiveness of sustainable and
reliable interventions designed to decrease posttraumatic
psychological conditions in all professional roles of HCWs
and promote their well-being.
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Further research is needed for a more accurate and reliable
exploration of the severity and longitudinal trajectories
of the psychological symptoms, precisely trauma-related
symptoms and behaviors, and the short/long-term effects
of psychological interventions targeting these symptoms
(Varela et al., 2023).

Aims of the Study

The main aims of this study were: (1) to explore the
longitudinal course of trauma-associated symptoms and
behaviors in frontline healthcare workers during and
after the second waves of the COVID-19 pandemic, (2)
to longitudinally assess the efficacy of a psychological
intervention versus non-intervention condition on trauma-
related symptoms and behaviors aimed at healthcare
workers, accounting for (3) gender and professional role
differences in these pathways.

Thus, in line with the available literature, we hypothesized
the following. First, healthcare workers will show a decline
in the severity of trauma-related symptoms over time.
Second, the psychological intervention would significantly
decrease HCWs' trauma-related symptoms at T1 (i.e., six
months after the intervention) and the 12-month follow-up
(T2) compared to no intervention. Notably, we expected the
psychological intervention to effectively lower the severity
of trauma-related symptoms in the most psychologically
distressed HCWs (i.e., individuals with moderate to severe
symptoms) at T1 (i.e., six months after the intervention) and
at the 12-month follow-up (T2) compared to no intervention,
with in-person intervention has shown to be more effective
than online intervention. Moreover, we expected to find
significant gender and professional role differences in these
longitudinal courses.

Material and Methods
Study Design and Procedures

This is an Italian randomized controlled trial to evaluate
the efficacy of a psychological intervention on the traumatic
effects of COVID-19 on healthcare workers' mental health
at the Fondazione IRCCS Policlinico San Matteo in Pavia
(Italy).

Inclusion criteria for participation were as follows: (1)
being at least 18 years old; (2) working at the Fondazione
IRCCS Policlinico San Matteo as a medical doctor, nurse,
or social-health worker (OSS); and (3) being on duty as a
frontline healthcare worker in one of the frontline units of
the Hospital during the COVID-19 emergency (Infectious
disease unit, Pneumology, Emergency Department, Intensive
Care Unit). All participants provided informed consent.

They were informed of the study's duration, potential
risks and benefits, and data protection and privacy details.
Additionally, after the intervention, participants in the
control group were offered access to a psychological support
group.

Participants were assigned a unique reference code and
provided with self-report questionnaires for paper/pencil
administration to protect their anonymity. We randomly
assigned participants to three conditions: control group, in-
person intervention group, and online intervention group.
Data collection began in February 2021 and ended in Octo-
ber 2022, including three time points: pre-intervention (TO0),
six months post-intervention (T1), and 12-month follow-up
(T2). See Fig. 1 for a comprehensive overview of the data
collection process.

The study adhered to APA ethical standards, the
Declaration of Helsinki, and the Ethical Committee of the
Fondazione IRCCS Policlinico San Matteo approved all
materials and procedures.

Participants

Participants were randomized in a 1:1:1 ratio using a
variable-size block list, which was generated before the
beginning of the study through the 'ralloc' command in
the STATA statistical software. 225 individuals were
recruited using a simple random sampling method without
replacement. The average age across all groups was 44 years.
Males represented 42% of the total sample. Smoking habits
indicated that the majority were non-smokers (57% overall).
Regarding marital status, 71% were married or in a civil
union. Half of the participants reported having offspring,
and of those, 47% had one child. The professional roles of
participants were categorized as medical doctors, nurses,
or social-health workers, with the sample comprising
40% physicians, 40% nurses, and 20% other healthcare
workers. Most participants worked in the Intensive Care
department (42% overall), followed by Infectious Diseases
(17%), Pneumology (13%), and the Emergency Department
(28%). Regarding years in their occupation, 32% had been
in their roles for 10-20 years, 29% had more than 20 years
of experience, 20% had worked for 1-5 years, and 19% had
been in their profession for 5-10 years. See Table 1 for
detailed demographics.

All available frontline workers were recruited for the
study. We applied a top-down approach, starting with
comparing the intervention vs. no intervention cohorts; in
case of significant difference, in-person and remote groups
were compared. With 64 subjects in the control arm and
128 subjects (64 in-person, 64 online) in the intervention
arm, we could elicit an effect of 0.5 standard deviations with
power over 90% and a 2-sided type I error of 5%. To account
for dropout, 75 subjects per arm were enrolled.
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[ Enrollment ] Assessedforeligibility (7 = 235)

Randomzed (» = 225)

——

Allocation ]

A 4 A 4 v

In-person intervention group (7= 74)
¢ Received intervention in-person

Control group (» = 76)
¢ Did not receivad any intervention

Online intervention group (7= 15)
¢ Received intervention remotely

{ Baseline (T0) ]

Drop outin-person intervention (7= 3:

attnition from randomization 4.1%)

Drop out control group (17 = 0;
attrition from randomization 0.0%)

A 4

[ 6 months (T1)

Drop out online intervention (7= 4;
attrition from randomization 5.3%)

A

Drop outin-person intervention (77— 3;

attnition from randomization 4.1 %)

Drop outcontrol group (77 — 1
attrition from randomization 1.3 %)

Drop outonlinc intervention (77— 5;
attrition from randomization 6.7%)

[ 12 months (T2) ]

Drop out online intervention (72=2;
attrition from randomization 2.7%)

Drop out contro! group (77=0;
attrition from randomization 0.0%)

Drop outin-person intervention (7= 4;
attrition from randomization 5.4%)

Fig. 1 Participants’ flowchart through the study from screening to post-intervention data collection

personality disorder patients and several comorbid clinical
conditions by decreasing psychiatric symptoms related to
psychological distress and increasing emotional regula-
tion skills and quality of life (Harvey et al., 2019; Neacsiu
et al., 2014; Storebg et al., 2020). The focus of the treatment
is emotional regulation, which is the core of the trauma-
related symptoms and behaviors inquired. Therefore, DBT
implies a multimodal approach, including core strategies

Psychological Intervention

The psychological intervention was a brief version of a dia-
lectical behavior therapy (DBT)-informed intervention pro-
gram. DBT, developed by Linehan (Linehan, 1993; Linehan
& Wilks 2015), is a treatment that utilizes various cognitive
and behavioral techniques guided by a dialectical approach.
There is extensive support for DBT's efficacy with borderline
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Table 1 Overview of the DBT-informed intervention structured format

Session Focus of the session

Session 1 Orientation and goals definition

Mindfulness practice: grounding (observe and describe your breath)
Defining goals and targets of the client by using validation (levels 1, 2, 3)
Closing session Mindfulness practice (paced breathing)

Session 2 Mindfulness practice: grounding (observe and describe your breath)
Defining goals and targets of the client by using validation (levels 1, 2, 3, 4)

Teaching and observing states of mind (emotional mind, rational mind, wise mind) by discussing
trauma-related events
Closing session Mindfulness practice on wise mind search
Session 3 Mindfulness practice: observe and describe your thoughts
Observation and validation of client’s thoughts

Identification of a target trauma-related behavior

Chain analysis and problem-solving

Closing session mindfulness practice

Session 4

Mindfulness practice: observe and describe your thoughts

Observation and validation of client’s thoughts

Behaviors that require radical acceptance

Identification of a target behavior

Chain analysis and problem-solving

Closing session mindfulness practice

Session 5

Mindfulness practice: observe and describe your thoughts

Observation and validation of client’s thoughts

Behaviors that require radical acceptance

Identification of a target behavior

Chain analysis and problem-solving

Commitment strategies for keeping intervention achievements and mindfulness practice over time

Closing session mindfulness practice

The brief intervention of five 50-min individual sessions, delivered to all subject belonging to the in-person intervention group or to the online

intervention group (Linehan et al., 1993; Linehan & Wilks, 2015)

(i.e., validation and problem-solving) and specific skills to
be acquired by the patient (i.e., mindfulness, distress toler-
ance, emotion regulation, and interpersonal effectiveness).

The brief DBT-informed intervention was designed
by a certified DBT therapist and trainer, Lavinia
Barone, who trained a team of psychologists from the
Soleterre Foundation in the short intervention program
during a tailored 20 h course and then monitored their
clinical work with periodic supervisions. The Soleterre
Foundation carefully chose the psychologist responsible
for the intervention. In addition, this non-governmental
organization (NGO) has established both in-person and
online psychological support services within the Fondazione
IRCCS Policlinico San Matteo.

The brief intervention was designed to reduce trauma-
related behaviors and symptoms in individuals: it con-
sisted of five 50-min individual sessions, delivered either
in-person or online in real time (synchronously) to the

two intervention groups, each session following a struc-
tured format. The sessions were centered around dialecti-
cal behavior therapy (DBT) principles and techniques and
focused on fostering exposure to painful events, distress
tolerance, and emotional regulation through active exer-
cises. The exercises incorporated various DBT techniques
such as mindfulness, validation, chain analysis problem-
solving, non-judgmental stance, and radical acceptance.
In addition, this approach aimed to enhance participants'
emotional self-compassion, awareness, and coping skills,
which are crucial for mental health and well-being (see
Table 2 for an in-depth overview of the structured for-
mat). Moreover, participants were provided with printed
brochures and leaflets on adaptive behaviors during emer-
gencies. Also, information were available in audio format.
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Table 2 Study participants' demographics in the three randomized groups (Control, Online intervention, In-person intervention) and the Inter-
vention group

Variables No intervention Online (n=75) In-person (n=74) Total
(Control) (n=176) sample
(n=225)
M (SD) M (SD) M (SD) M (SD)
Age (years) 44 (11) 43 (10) 44 (10) 44 (11)
n (%) n (%) n (%) n (%)
Male 35 (46) 29 (39) 31 (42) 95 (42)
Smoker
Yes 26 (34) 20 (27) 19 (26) 65 (29)
No 38 (50) 44 (59) 46 (62) 128 (57)
Ex 10 (13) 9(12) 709) 26 (12)
Electronic cigarette 203) 2(3) 2(3) 6 (3)
Status
Single/unmarried 22 (29) 9(12) 14 (19) 45 (20)
Married/civil union/married 48 (63) 59 (79) 53 (72) 160 (71)
Widowed 1(1) 1(1) 1(1) 3()
Separated/divorced 5(@) 6 (8) 6(8) 17 (8)
Living situation/habitual cohabitation for the past three years
With partner and children 35 (46) 33 (44) 30 (40) 98 (44)
With partner only 16 (21) 28 (37) 28 (38) 72 (32)
With children only 1(1) 2(3) 1(1) 4(2)
With parents 4(5 4(5) 1(1) 94
With other family members 1(1) 1(1) 0(0) 2(1)
With friends 6 (8) 0(0) 0(0) 6(3)
Alone 13 (17) 709) 14 (19) 34 (15)
Have offsprings 38 (50) 39 (52) 35 47) 112 (50)
Number of offsprings
1 20 (53) 18 (47) 14 (40) 52 (47)
2 16 (42) 16 (42) 16 (33) 48 (43)
More than two 2(5) 4(11) 5(15) 11 (10)
Change in child management after COVID-19 13 (34) 15 (40) 15 (43) 43 (39)
Living parents 69 (91) 63 (85) 63 (85) 195 (87)
Parents need assistance 20 (29) 13 (20) 11 (18) 44 (23)
Change in parents' management after COVID-19 12 (60) 2 (15) 7 (64) 21 (48)
Satisfied with parents' situation 49 (71) 53 (84) 52 (83) 154 (79)
Living parents-in-law 43 (80) 55 (85) 48 (80) 146 (82)
Parents-in-law need assistance 9 (21) 7(12) 5(10) 21 (15)
Change in parents-in-law management after COVID-19 6 (67) 2 (29) 1(20) 9 (43)
Satisfied with parents-in-law situation 37 (86) 50 91) 46 (96) 133 (91)
Occupation
Doctor 3141 29 (39) 30 (41) 90 (40)
Nurse 33 (43) 30 (40) 29 (39) 92 (41)
Social-health worker 12 (16) 16 (21) 15 (20) 43 (19)
Current department
Intensive care 3141 33 (44) 31 (42) 95 (42)
Infectious diseases 11 (14) 10 (13) 17 (23) 38 (17)
Pneumology 9(12) 11 (15) 10 (13) 30 (13)
Emergency department 25 (33) 21 (28) 16 (26) 62 (28)
Years of occupation
1-5 years 13 (17) 17 (23) 14 (19) 44 (20)
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Table 2 (continued)

Variables No intervention Online (n=75) In-person (n=74) Total
(Control) (n=76) sample

(n=225)
5-10 years 13 (17) 11 (15) 19 (26) 43 (19)
10-20 years 25 (33) 27 (36) 20 (27) 72 (32)
— >20 years 25 (33) 20 (27) 21 (28) 66 (29)
Change occupation during COVID-19 12 (16) 14 (18) 15 (20) 41 (18)
Satisfied with occupation 50 (66) 51 (68) 50 (68) 151 (67)
Psychological Intervention before COVID-19 21 (28) 19 (26) 18 (25) 58 (33)
Psychological Intervention during COVID-19 11 (15) 10 (13) 9(12) 30 (13)

Data are presented as the mean and standard deviation of continuous and as count and percentile if categorical

Measures

The National Stressful Events Survey PTSD Short Scale
(NSESSS) (Kilpatrick et al., 2013) is a 9-item self-report
that measures the severity of posttraumatic stress symp-
toms. Respondents rate how much they were bothered by
each symptom during the past week on a 5-point scale from
0 (not at all) to 4 (extremely). The total score ranges from 0
to 36, and this score is used to assess the severity of PTSD
symptoms. Alternatively, the average total score can be cal-
culated by dividing the total score by the number of items,
which can easily categorize the overall severity of PTSD
into five levels: none (0), mild (1), moderate (2), severe
(3), and extreme (4). Cronbach's alpha for the scale showed
good internal consistency between measurements (range a:
0.84-0.89).

Statistical Analysis

We used Stata 17 (StataCorp, College Station, TX, USA) for
computation. The confidence intervals of the estimates were
calculated at the 95% level. All statistical tests were 2-tailed,
and a p <0.05 was considered statistically significant.
All subjects that completed baseline data gathering were
included in the analyses, accounting for the intention-to-treat
principle (McCoy, 2017). This approach ensures that our
analysis remains unbiased, reflecting the potential real-world
scenarios where not all individuals who start an intervention
will necessarily complete it.

We described continuous variables with means, standard
deviations (SD), and categorical variables as counts and
percentiles. The comparison groups were the untreated
subjects and those receiving psychological support,
including online and in-person interventions. In case of
significant differences in the NSESSS analysis, comparisons
between all three arms were planned.

The analyses for the study objectives were performed
using regression models for repeated measures; Huber-White

robust standard errors were computed to account for the
intra-subject correlation of measurements. We fitted both
within-group models to assess changes over time and
between groups models to determine the difference in
change over time; the test for interaction between the treat-
ment group and time was used to assess the difference
between groups. We also performed a predefined subgroup
analysis based on the baseline severity of the NSESSS score
(</22).

Missing values of NSESSS scores per treatment arm
were assessed; given its unbalanced distribution favoring
the treated arms, we performed two sensitivity analyses by
imputing either the best or the worst NSESSS value for each
arm.

Results

Table 3 shows the participants' demographics in the three
randomized groups.

One out of three participants, regardless of the group,
reported severe PTSD symptoms. When exploring the
longitudinal course of trauma-related symptoms over

Table 3 Distributions of severity levels at TO for PTSD symptoms in
the three randomized groups (Control, Online intervention, In-person
intervention)

Variables  Severity No Online In-person
intervention
(Control)
NSESSS <2 Count 57 57 54
% inarm  75% 76% 72.9%
NSESSS >2 Count 18 15 16
% inarm  23.6% 20% 21.6%
NSESSSNational = Stressful Events Survey PTSD Short Scale

(Kilpatrick et al., 2013)
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12 months, we found a significant decrease in PTSD symp-
toms (f=—3.67, SE=0.51, p<0.001).

When exploring the differences between groups (no
intervention vs. intervention) in PTSD symptoms meas-
ured at six months and baseline, data showed no changes
in PTSD symptoms after intervention (Fig. 2). However,
results highlighted a significant decrease in the participants
with severe PTSD symptoms participating in the psycho-
logical intervention compared to no intervention (Table 4;
Fig. 3). No differences emerged between in-person and
online intervention in these associations, F(2,47)=0.265,
p=0.768. Moreover, data showed differences in this lon-
gitudinal course in gender, F(1,47)=13.868, p <0.001,
but not in role, F(2,45)=2.622, p=0.073. Thus, females
showed higher levels of PTSD symptoms compared to

Fig.2 Changes over time of the

males. However, no interaction was found with the study
condition, F(1,47)=0.493, p=0.484.

Discussion

The present study aimed to investigate how much trauma-
related symptoms and behaviors exhibited by healthcare
workers (HCWs) during the COVID-19 pandemic may
change. Additionally, the study aimed to discern any effects
in trauma-related symptoms and behaviors reduction associ-
ated with implementing a brief dialectical behavior therapy
(DBT)-informed intervention. Considering the accumulat-
ing evidence on the psychological impact of COVID-19 on
HCWs operating in hospital environments, our research
aimed to contribute to this discourse by investigating an

Comparison of NSESSS over time between groups (regression model)

NSESSS score in the Interven-
tion and no Intervention arms.
No support=no intervention
arm; Support Intervention arm.
NSESS SNational Stressful
Events Survey PTSD Short
Scale (NSESSS) (Kilpatrick
etal., 2013)

2.5

NSESSS

1.5+

—&—— nosupport ——& — - support

1
Baseline

6 months

Table 4 Longitudinal differences (at TO and T1) between Intervention and No Intervention groups in PTSD symptoms and subgroup analysis for

severe PTSD symptoms

Variables N Intervention mean change N No intervention mean change Mean difference between  p value
from baseline (95% CI) from baseline (95% CI) groups (95% CI)

NSESSS 133 —0.19 (- 0.34; — 0.05) 75 —0.20 (- 0.38; — 0.02) 0.01 (- 0.22; 0.23) 0.948

Subgroup analysis

Baseline NSESSS >2 31 —0.80 (= 1.16; — 0.44) 18 —0.23 (- 0.61; 0.16) —0.57 (- 1.08; — 0.06) 0.029

Baseline NSESSS <2 102 —0.04 (- 0.19; 0.11) 57 —0.17 (- 0.37; 0.03) 0.14 (- 0.11; 0.38) 0.341

Sensitivity analysis*

NSESSS best 149 —0.31 (= 0.46; — 0.16) 76 —0.22 (- 0.40; — 0.03) —0.09 (- 0.33;0.14) 0.434

NSESSS worst 149 0.02 (- 0.16; 0.19) 76 —0.17 (- 0.34; 0.00) 0.19 (- 0.05; 0.43) 0.128

16 patients had missing values for NSESS at six months (6 online; 10 in-person) in the Intervention arm; 1 patient had a missing value for
NSESSS in the control arm; the best and worse scores per arm are included in the sensitivity analysis

NSESSS National Stressful Events Survey PTSD Short Scale (Kilpatrick et al., 2013) T0Obefore intervention, 77 6 months after intervention
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Fig.3 Subgroup analysis of the
primary endpoint; left panel:
subjects with NSESSS <2 at
baseline; right panel: subjects
with NSESSS >2 at baseline.

Comparison of nsesss_mean over time
between NSESS subgroups

NSESS subgroups 0

No supportno intervention
arm, Support Intervention arm.

NSESSS National Stressful 2.5
Events Survey PTSD Short

Scale (NSESSS) (Kilpatrick

etal., 2013) 2]

nsesss_mean
—
(4]
1

1
51 —&—— no support — —%— - support
' T T
Baseline 6 months
NSESS subgroups 1
2.5
2

nsesss_mean
—
()]
!

—@&—— no support — —%— - support

T
Baseline

unresolved issue: namely, whether, how, and for whom the
decrease in such impairment may be influenced solely by the
passage of time, or whether the implementation of a psycho-
logical intervention could significantly impact it.

Initially, we aimed to chart the intra- and inter-individual
longitudinal trajectories of trauma-related symptoms among
frontline healthcare workers over 12 months. In alignment
with our hypothesis, we observed a decrease in symptoms
of Posttraumatic Stress Disorder (PTSD) over a year. This
finding corroborates earlier studies that have suggested a
natural decrease in PTSD symptoms over time, particularly
in scenarios such as the current one, where behaviors and
trauma-related symptoms are correlated with an event that

6 months

progressively becomes more familiar and manageable in
severity as time progresses (d'Ettorre et al., 2021; Negri
et al., 2023).

Our secondary aim was to examine the intra-
individual and inter-individual variations in trauma-
related psychological functioning among healthcare
workers (HCWs) by comparing two conditions through
a randomized controlled trial (RCT) that manipulated
the presence or absence of an intervention. The results
indicated that participation in the proposed intervention
did not significantly alter trauma-related behaviors and
symptomatology for the group. In other words, whether
HCWs participated in the intervention did not significantly
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influence their overall trauma-related functioning. However,
an interesting distinction emerged when focusing on
individuals most impacted by psychological trauma-
related functioning. For these individuals, the intervention
demonstrated effectiveness in mitigating their symptoms.
This observation underscores the importance of not
indiscriminately distributing psychological interventions to
all HCWs, but rather adopting a more targeted and efficient
approach (Hao et al., 2021). Also, it supports the usefulness
of targeting emotion regulation to tackle these symptoms
(Velotti et al., 2021). However, no differences emerged when
considering online vs. in-person intervention, suggesting
that both forms were equally effective in reducing PTSD
symptoms. This finding adds to the recent literature on
online psychological interventions that indicates the utility
of providing online treatment when in-person is unavailable
or difficult to administer (Jericho et al., 2022; Parolin et al.,
2021; Tomaino et al., 2022).

Moreover, findings showed that females displayed higher
trauma-related symptoms. This finding aligns with the
literature suggesting a higher prevalence of PTSD symptoms
in females (Carmassi et al., 2020). On the other hand, no
differences emerged between different roles showing that
trauma-related symptoms similarly impacted frontline
HCWs. This finding might be explained by the fact that
the study had considered only frontline workers and not
compared them with HCWs involved in other units (Wu
et al., 2009).

All in all, our findings advocate for a cost/benefits
strategy that could prove highly advantageous by focusing
on treating only those individuals experiencing more
severe symptoms, as they stand to gain the most from
mental health treatments. Furthermore, addressing the
needs of these mainly affected HCWs in a cost/benefit
balanced manner could be a productive strategy to
achieve the broader objective of reducing the overall
trauma-related psychological impairment within hospital
units. The untreated psychological distress in this subset
of professionals could have a ripple effect, potentially
impacting the entire care system.

These results agree with previous research emphasizing
the necessity for timely and targeted mental health
interventions for frontline healthcare workers at a heightened
risk of developing and sustaining trauma-related behaviors
that could significantly compromise their professional
caregiving capabilities.

All in all, the interpretations of this study's findings
should be considered in light of its various limitations. First,
we did not assess therapists’ adherence to the treatment: this
might have led to differences in techniques and personal
styles that might have resulted in discrepancies among
them. Furthermore, given that the study intervention and
sample differed from orthodox DBT and the typical DBT

@ Springer

population, extant measures of DBT treatment fidelity
were unlikely to be valid. Nevertheless, the treatment—
including the DBT strategies in each session—was planned
and taught by a DBT-certified trainer, who subsequently
provided supervision throughout the treatment. Future
studies should avoid this limitation, including assessing
therapists’ techniques, style, and level of expertise. Second,
the lack of difference in PTSD symptoms between those
who received the intervention and those who did not might
be well explained by the passage of time or the nature and
duration of our DBT-informed intervention. In our study,
participants underwent a brief intervention consisting of
only five sessions, which contrasts the traditional tripartite
DBT format that usually extends over a year and includes
individual, group, and consultation sessions. Such a
condensed format might have affected the depth and breadth
of the therapeutic content, possibly rendering it insufficient
to induce more substantial changes in the participants' PTSD
Ssymptoms.

Third, the results might be specific to our sample, and
replication studies with diverse samples would bolster
their generalizability. Fourth, our reliance on self-report
measures may not have fully captured the complexities of
the investigated variables. Future research could benefit from
alternative methodologies, such as the experience sampling
method, for a more detailed and dynamic understanding of
individuals' daily experiences. Finally, the study was not pre-
registered. As such, our approach has the potential for post
hoc reasoning or unintended biases.

In conclusion, the present study provides valuable
insights into the dynamics of trauma-related symptoms
and behaviors exhibited by healthcare workers during the
COVID-19 pandemic. Findings highlighted that these
symptoms naturally decrease over time, particularly when
associated with increasingly familiar and manageable events.
Notably, this research also highlights the potential benefits
of a brief DBT-informed intervention for those individuals
most impacted by trauma-related psychological distress,
suggesting that targeted interventions might be more
effective than broad-based ones.

Our findings have significant implications for clinical
treatment and intervention. Importantly, they suggest a
nuanced approach to intervention deployment that does not
uniformly target all healthcare professionals but prioritizes
those with more severe symptoms. This approach might help
maximize the cost/benefit ratio and mitigate the potential
systemic impact of untreated severe psychological distress
within healthcare settings.
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