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Abstract

This randomized control study assessed the effectiveness of in-person and remote psychological support interventions in
reducing post-traumatic stress symptoms in post-COVID-19 patients. Two hundred twenty-five patients were randomized
to control, in-person, and remote intervention groups. The severity of post-traumatic stress and psychological symptoms
was assessed at baseline, at six months, and at twelve months. Our results did not reveal a significant overall difference
between the control and intervention groups. However, among patients with initial higher post-traumatic stress symp-
toms, a more significant decrease in distress was observed in the intervention group compared to the control group. No
significant difference between in-person and remote interventions was found, suggesting both modalities are applicable.
Secondary psychological symptoms (depression, anxiety, and sleep problems) also decreased in the high-distress subgroup
following the intervention, but benefits were not maintained at twelve months. This study underlines the potential benefits
of tailored psychological interventions in COVID-19 recovery, particularly for individuals with higher levels of distress.
It also underscores the need for sustained ongoing psychological support and the utility of in-person and remote sup-
port modalities. Further studies should consider these findings when designing interventions to improve post-COVID-19
patient psychological health outcomes.
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Introduction

The COVID-19 pandemic, which the World Health Orga-
nization only recently declared over, has profoundly dis-
rupted our society’s public health and the global economy.
The disease’s burden, characterized by high mortality rates
CK and LB are both considered as last authors. and numerous systemic manifestations far beyond respira-
tory ones, is irrefutable, evidenced by the epidemiological
numbers that characterized the various pandemic waves (Li
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et al., 2021).
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(Pfefferbaum & North, 2020). Indeed, the illness experi-
ence may have fostered consequences lingering beyond
the course of the disease. Studies highlighted higher levels
of anxiety, depression, and insomnia in patients with more
severe presentations (Dong et al., 2021). A 2020 review com-
paring psychological morbidities among the general popula-
tion, healthcare workers, and COVID-19 patients showed a
significantly higher burden on the latter, again depression,
anxiety, and sleep problems (Krishnamoorthy et al., 2020).
Moreover, several studies have shown that the experience
of COVID-19 resulted in the development of post-traumatic
stress disorder (PTSD) (Hossain et al., 2020).

Emotional dysregulation as a response to traumatic
experiences

PTSD entails symptoms that can occur in people who
have experienced or witnessed a traumatic event, such as
a natural disaster, serious accident, terrorist act, war/com-
bat, or rape (APA, 2022). People with PTSD often relive
the traumatic event through intrusive memories, flashbacks,
or nightmares; they may also experience emotional numb-
ness, sleep disturbances, irritability, difficulty concentrat-
ing, and heightened reactions to triggers reminiscent of the
trauma. Although PTSD is most commonly associated with
life-threatening events, research showed a high prevalence
of PTSD symptoms among those affected by the COVID-
19 pandemic. Studies in several countries have shown that
many COVID-19 survivors, healthcare workers, and the
general population exposed to pandemic stressors exhibit
PTSD symptoms (Carmassi et al., 2020; Liu et al., 2020).
These studies have emphasized the traumatic nature of
the COVID-19 experience, resulting from factors such as
fear of infection, the psychological impact of quarantine
measures, distressing experiences of severe illness, and
grief and bereavement related to the loss of loved ones to
the virus. In addition, persistent uncertainty and threats to
personal and social well-being likely contributed to the
development of PTSD symptoms. Studies on COVID-19
discharged patients showed different percentages of PTSD
symptoms, up to 30.2% (Janiri et al., 2021; Liyanage-Don et
al., 2022). A 2021 meta-analysis on the prevalence of PTSD
after infectious disease pandemics highlighted a prevalence
of 23.8% among COVID-19 patients (Yuan et al., 2021).
Despite literature showing lower prevalence than in previ-
ous pandemics and improvements in the following weeks,
data suggested that PTSD symptoms increased after a stay
in an intensive care unit (Horn et al., 2020). Emotional dys-
regulation, characterized by problems in managing emo-
tional experiences, is a critical component of PTSD. This
dysregulation can manifest in increased emotional reac-
tivity, poor emotional awareness, and maladaptive coping

strategies, which can exacerbate the distress and functional
impairment associated with PTSD (Weis et al., 2022). The
inability to effectively regulate emotions can lead to a nega-
tive cycle of increased stress and trauma-related symptoms,
contributing to the chronicization of PTSD.

All in all, as psychological health plays a central role in
a patient’s overall recovery and quality of life after a sig-
nificant illness, it is critical to address these psychological
effects after hospitalization and explore potential solutions
to mitigate these effects and facilitate recovery. In this
regard, implementing targeted psychological interventions
can be a valuable contribution.

Psychological interventions after intensive care
intervention

Extensive literature has highlighted the need for implement-
ing psychological interventions for COVID-19 patients,
especially after intensive care intervention (Duan & Zhu,
2020; Tomaino et al., 2022; Xiang et al., 2020). For exam-
ple, a study by Lazzaroni and colleagues (2022) describes
the efficacy of a brief trauma-focused intervention for adult
patients after hospitalization in reducing stress levels and
trauma-related symptoms (Lazzaroni et al., 2022).

The COVID-19 pandemic fostered the rapid adop-
tion of online mental health interventions, encouraging
research on their effectiveness. Studies on online interven-
tions for PTSD, such as those reported in the meta-analysis
by Olthuis et al. (2016), have shown that online cognitive
behavioral therapy (CBT) can be as effective as in-person
intervention. For example, Lewis et al. (2020) found that
psychological therapies, including online interventions, sig-
nificantly reduced PTSD symptoms in adults. Similarly, a
systematic review and meta-analysis by White et al. (White
et al., 2022) ( demonstrated that online psychological inter-
ventions are effective in reducing symptoms of depression,
anxiety, and general distress in individuals with chronic
health conditions. The review highlighted that online inter-
ventions provide a viable alternative to in-person therapy,
offering flexibility and accessibility to individuals facing
barriers to traditional therapy formats. Furthermore, Kan-
gaslampi and Peltonen (2022) provided insights into the
mechanisms of change in psychological interventions, sug-
gesting that improvements in maladaptive posttraumatic
cognitions and mindfulness are critical factors in the effi-
cacy of both online and in-person interventions. Evaluating
online and in-person modalities is crucial to provide insights
into the feasibility and utility of online psychological sup-
port for post-COVID-19 patients, potentially expanding
access to effective mental health care.

However, research on the comparative effectiveness
of virtual versus in-presence interventions is still scarce.
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Evaluating both modalities is crucial to providing insights
into the feasibility and utility of online psychological sup-
port for post-COVID-19 patients, potentially expanding
access to effective mental health care (Jericho et al., 2022;
Parolin et al., 2021).

The present study

In this scenario, we designed a randomized, open-label,
controlled study to assess the impact of psychological
support on the traumatic effects of COVID-19 on patients
discharged from the Fondazione IRCCS Policlinico San
Matteo in Pavia (Italy).

The psychological intervention is a brief version of a Dia-
lectical Behavior Therapy (DBT)-informed intervention.
DBT, initially developed by Linehan et al. (1993), is a well-
established intervention for borderline personality disorder
and other conditions characterized by emotional dysregu-
lation (Harvey et al., 2019; Neacsiu et al., 2014; Storebg
et al., 2020). DBT’s effectiveness in reducing psychiatric
symptoms and enhancing emotional regulation skills makes
it a suitable choice for addressing trauma-related symptoms
in COVID-19 patients. The brief DBT-informed interven-
tion consists of five 50-minute sessions centered around
DBT principles and techniques, including mindfulness,
distress tolerance, emotion regulation, and problem-solving
techniques.

These sessions aim to foster exposure to painful events,
enhance distress tolerance, and improve emotional regula-
tion through active exercises, ultimately reducing trauma-
related symptoms and behaviors. The selection of DBT for
this study is based on its transdiagnostic approach to emo-
tion regulation, which is pivotal in managing trauma-related
symptoms. Previous studies have demonstrated DBT’s
efficacy in treating various psychological conditions, but
its application in post-COVID-19 recovery remains under-
explored. By focusing on emotion regulation, the interven-
tion targets a core aspect of PTSD and related psychological
distress, providing a tailored approach that addresses the
unique challenges faced by COVID-19 survivors (Sloan et
al., 2017).

This intervention is particularly needed because it is
structured and focused on target priorities, thus allowing the
setting of a session agenda suitably focused on emotional
regulation enhancement. Furthermore, it addresses the
immediate trauma-related symptoms by equipping patients
with long-term coping strategies, “DBT skills,” to manage
future emotional challenges.

More specifically, the primary objective of the study is
to assess the effectiveness of in-person and remote psycho-
logical support interventions in reducing post-traumatic
stress symptoms in post-COVID-19 patients. In addition,
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the secondary comparison is between virtual vs. in-person
intervention sessions. The secondary objectives and end-
points are the comparisons between control and intervention
conditions on changes in PTSD symptoms over 12 months
and between control and intervention conditions changes in
psychological symptoms over 12 months. In line with the
available evidence, we hypothesized that the intervention
condition (both in-person and online) would show lower
levels of trauma-related symptoms than the control condi-
tion after the psychological intervention (Carmassi et al.,
2020; Yuan et al., 2021). Second, we expected both PTSD
symptoms and psychological symptoms to decrease in the
intervention condition after the intervention over 12 months.

Methods

The present study follows the CONSORT-SPI 2018 Expla-
nation and Elaboration: Guidance for Reporting Social and
Psychological Intervention Trials (Supplementary Table 1).
This is an open-label randomized parallel groups-controlled
trial to assess the impact of psychological support on the
traumatic effects of COVID-19 on mental health, cognitive
abilities, and emotional regulation of patients discharged
from the Fondazione IRCCS Policlinico San Matteo diag-
nosed with COVID-19 (Rizzi et al., 2024).

Procedure

Between March 2021 and November 2021, we enrolled 225
patients discharged with a diagnosis of COVID-19 from our
Institution. The median time from discharge to the signa-
ture of the informed consent was five months (interquartile
range 3-6).

Participants

The clinical psychologists contacted consecutive patients
discharged from the hospital at their first outpatient check-
up or, failing that, by telephone. Once the required sample
size was reached, no further patients were contacted. This
study adhered to the Declaration of Helsinki and APA
guidelines, receiving IRB approval from the Ethical Com-
mittee of the Fondazione IRCCS Policlinico San Matteo.
Informed consent was obtained from all participants, ensur-
ing they were fully aware of their rights, including the right
to withdraw from the study without any consequences. Con-
fidentiality was strictly maintained through secure data stor-
age and anonymization. Throughout the study, participants
were closely monitored for any signs of distress, and imme-
diate psychological support and referrals to mental health
services were provided as needed.
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To be eligible for the study, patients had signed the
informed consent form, were 18 or older, and had been
discharged from the intensive care, infectious diseases, or
respiratory diseases wards or from the emergency room with
a diagnosis of COVID-19 between 3 and 6 months before.

Patients were randomized to a control group, a psycholo-
gist remote support group, or an in-person support group.
The control group received no psychological support; they
only met the psychologist at enrolment and the end of the
study visit. The remote group received five sessions of psy-
chological support, administered remotely via the web; each
session lasted 50 min. Finally, the in-person group received
five 50-minute sessions of psychological support adminis-
tered in person at the outpatient clinic (Fig. 1). The two last
groups were combined into the support group for analysis
purposes. Patients in the control group could receive psy-
chological support if the clinical need arose.

Sample size and randomization

Sample size calculations are based on the primary endpoint.
With 64 subjects in the control arm and 128 subjects in the
support arm (64 in-person, 64 remote), we can 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, 225 sub-
jects were enrolled. The calculation was done using Stata
17 (StataCorp, College Station, TX, USA). We generated
a randomization sequence of interventions randomly per-
muted in blocks of varying size using the Stata user-written

command ralloc. Randomization was web-based using the
REDCap platform at our Institution (©2019 Vanderbilt Uni-
versity). The randomization list was generated at our insti-
tution’s biostatistics facility; patients were enrolled by the
study psychologist, who also assigned participants to inter-
vention. Due to the nature of the intervention, blinding was
not possible.

Seventy-five patients were randomized to the control
group and 150 to the support group (in-person n=74,
remote N=76); in the support group, 103 were compliant
with intervention (in-person N=52, remote N=51). Analy-
ses of the primary endpoint included 75 patients in the con-
trol group and 148 in the support group (in-person N=72,
remote N=76, Fig. 2).

Figure 2 summarizes the participants’ flow graphically
for the control and combined intervention arms. We report
the numbers randomly assigned to each group, receiving
the intended intervention and analyzing for the primary
outcome.

Psychological intervention

The psychological intervention was a brief version of an
informed Dialectical Behavior Therapy (DBT) intervention
program. DBT, developed by Linehan (Linehan et al., 1993;
Linehan & Wilks, 2015), is an intervention that utilizes vari-
ous cognitive and behavioral techniques guided by a dialec-
tical approach.

Baseline Treatment Follow-up

Visit 1 2 3 4 5 6 7

Months 0 1 2 3 4 6 12
Informed consent X
Randomization X
Demographic data X
Occupation data X

Psychological history
Questionnaire administration X X X
Treatment X X X x X

Fig. 1 Study’s schedule
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CONSORT-SPI 2018 Flow Diagram

Approached (n=717)

[ Approach ]

A

v

Excluded (n= 492)
x  Not answer phone call (n=265)
x  Dead (n=5)
x No eligibility criteria (n=42)
x  Decline to participate (180)

[ Enrollment ]

Randomized (n= 225)

.

A

Allocated to psychological support groups (n=150) [

Allocation

] Allocated to no support group (n=75)

v" Received allocated intervention (n=103)
Person group: (n=74)

v" Received intervention (n=52)
Remote group: (n=76)

v" Received intervention (n=51)

Lost to follow-up
Person group: (n=2) [¢

\4

Analysed (n=148; 150 if multiple imputation)
Person group: (n=72; 74 if multiple imputation)

Remote group: (n=76)

Lost to follow-up
(n=21)
Person group: (n=8)
Remote group:(n=13)

A

v

EP1 ANALYZED:
Follow-Up (6 moths)

v Received allocated intervention (75)

A4

Analysed (n=75)

Lost to follow-up
(n=16)

Analysed (n=127)
Person group: (n=64)
Remote group: (n=63)

Fig.2 Consort flow diagram

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 Foun-
dation in the short intervention program during a tailored
20-hour course and then monitored their clinical work with
periodic supervision. The Soleterre Foundation carefully
chose the psychologist responsible for the intervention. The
brief intervention was designed to reduce trauma-related
behaviors and symptoms in individuals: it consisted of five
50-minute individual sessions, delivered either in-person
or online to the two intervention groups, each session fol-
lowing a structured format. The sessions were centered
around Dialectical Behavior Therapy (DBT) principles and
techniques and focused on fostering exposure to painful
events, distress tolerance, and emotional regulation through
active exercises. The exercises incorporated various DBT
techniques such as mindfulness, validation, chain analysis,
problem-solving, non-judgmental stance, and radical accep-
tance. In addition, this approach aimed to enhance partici-
pants’ emotional self-compassion, awareness, and coping
skills, which are crucial for mental health and well-being.
A detailed illustration of the intervention is depicted in
Table 1.
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EP2 ANALYZED:

S

Follow-Up (12 moths)

Analysed (n=59)

Measures

The study schedule (Fig. 1) shows that patients were admin-
istered psychological questionnaires exploring different
dimensions at baseline and 6 and 12 months. The question-
naires lasted approximately 1.5/2 hours.

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). In previous studies, Cronbach’s alpha
for the scale showed good internal consistency (Kim et al.,
2022).

The Level 1 Cross-Cutting Symptom Rating Scale
(APA, 2022) is a 23-item self-report measure of psycho-
logical symptoms in 13 domains: Somatic symptoms, Sleep
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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)

- 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 2

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

- 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

- 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

Session 4

Session 5

The brief intervention of five 50-minute individual sessions, deliv-
ered to all subject belonging to the in-person intervention group or to
the online intervention group (Linehan et al., 1993; Linehan, 2015)

problems, Memory, Depression, Anger, Mania, Anxiety,
Psychosis, Personality functioning, Repetitive thoughts
and behaviors, Substance use, and Suicidal ideation/suicide
attempts. Items are rated on a 5-point Likert scale, with 0
indicating no symptoms and 4 indicating severe symptoms.
For this study, we included the Somatic symptoms, Sleep
problems, Depression, Anger, and Anxiety scores. Internal
consistency was adequate in previous studies (Bastiaens &
Galus, 2018).

Outcomes

The primary objective is to compare the effectiveness of
the psychological intervention on post-traumatic stress at
six months as assessed by the NSESSS score. The primary
endpoint is the change in score from baseline. The primary

comparison is between the control and the support group;
the secondary is between remote vs. in-person support
groups.

Secondary objectives and endpoints are (a) the compari-
son between control and support groups of the differences in
mean NSESSS scores over the 12 months of the study; (b)
the comparison between control and support groups of the
differences in mean Level 1 Cross-Symptom Rating Scale (,
2013) scores over the 12 months of the study.

A subgroup analysis by score severity (NSESSS</>2)
was planned for the NSESSS primary endpoint and selected
dimensions of psychological symptoms.

Statistical analysis

We used Stata 17 for computation. The confidence intervals
of the estimates were calculated at the 95% level (95%CI).
All statistical tests are 2-tailed; a p<0.05 was considered
statistically significant.

We described continuous variables with the mean and
standard deviation (SD), median and quartiles, and cat-
egorical variables as counts and percentages. All analyses
were conducted according to the intention-to-treat (ITT)
principle: i.e., all participants are analyzed according to the
group to which they were initially assigned, regardless of
whether they deviated from the intervention. To analyze the
primary endpoint, we used a regression model for repeated
measures, including the main effects of intervention and
time and their interaction; the Wald test for interaction was
used to assess the difference between groups over time, as
a significant interaction means that the effect of time (i.e.,
change from baseline at six months) depends on the inter-
vention group and represents the mean difference between
groups. We computed Huber-White robust standard errors
to account for the intra-subject correlation of measures. We
reported within-group changes at six months with 95%CI
(corresponding to the regression coefficient of time in mod-
els stratified by type of support) and the difference between
controls and support (95%CI), as stated above. If this dif-
ference is significant at the 5% level, we apply a step-down
procedure and test the difference between remote and in-
person support groups at the same 5% level; otherwise, the
post-hoc comparison is to be considered exploratory.

To assess the robustness of our results, we refitted the
same model after multiple imputations (20 runs) of the
6-month NSESSS score, using baseline NSESSS, interven-
tion arm, age, gender, previous psychological support, and
current employment as independent variables.

We also performed a predefined subgroup analysis of
the primary endpoint based on the baseline severity of the
NSESSS score (</>2); moreover, for a better understanding
of the underlying mechanisms, this subgroup analysis was
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Table 2 Study participants’ demographics in the three randomized

Table 3 Distributions of severity levels at baseline for PTSD symp-

groups toms in the three randomized groups
Variables No Support Remote Person Variables Support No Support Remote In
Support  (remote+per- N=76 N=74 (remote + support)  (Control) Person
(Control) son) Primary endpoint
N=75 N=150 NSESSS 1.04 (0.85) 1.02 (0.85) 1.10 0.97
Age (years) 62(13)  62(13) 60 (13) 63 0.94)  (0.75)
(13) NSESSS>2 26 (17%) 11(14%)  17(29%) 9
Male, n(%) 51(68%) 87 (58%) 43 44 NSESSS<2 122 (83%) 63 (86%) 59 (71%) (14%)
(57%)  (59%) 63
Smoker, n(%) 3(4%)  5(4%) 4(5%) 1 (86%)
- Yes 39 (52%) 95 (63%) 48 (1%) Secondary endpoints
-No 33 (44%) 50 (33%) (63%) 47 depression  1.34(1.21) 123 (1.30) 137 1.31
- Ex 24 (64%) (129  (1.12)
(32%) 26 anger 0.86 (1.16) 1(125) L1 0.60
(35%) (131)  (0.91)
Status 68 01%) 137(91%) 70 67 anxiety 128 (1.31) 153(142) 136 121
Lives with a partner 92%)  (91%) (1.46) (1.14)
Living situation/ 33 (44%) 62 (41%) 32 30 .
habitual cohabitation 29 (39%) 60 (40%) (42%)  (41%) :gﬁzlcms 1.36 (1.43) 1.16 (1.42) (11'5:6) (11‘ lfo)
for the past 3 years 4 (5%) 5 (3%) 30 30 ) )
Cwithpartmerand  0(0%) 3 (2%) Go%)  (41%) sleep 1.09 (1.34) 1.24 (1.43) 1.20 0.97
children 20%)  7(5%) 3(4%) 2 problems (139  (1.30)
- with partner only 7(9%) 13 (9%) 1(1%)  (3%) Data are presented as mean and standard deviation if continuous.
- with children only 4(5%) 2 NSESSS =National Stressful Events Survey PTSD Short Scale (Kil-
- with parents 6(8%) (3%) patrick et al., 2013); depression, anger, anxiety, somatic symptoms,
- with other family 3 sleep problems=Level 1 Cross-Cutting Symptom Rating Scale
members (4%) (APA, 2022)
- alone 7
%) Results
Education: more than 35 (66%) 80 (53%) 38 42
12 years 49%)  (56%) .
Paid employment 32 (43%) 70 (46%) 37 33 Baseline data
(49%)  (45%)
Psychological 17 (23%) 29 (19%) 14 15 Their main clinical characteristics by intervention arm are
support before (19%)  (20%) summarized in Table 2, while the results from the psycho-
COVID'I? . , , logical test are summarized in Table 3. Balancing between
fjgggﬁlzilrclilg 3(%) - 10(7%) 6 3%) ?5%) groups was attained. The mean age was 62 years; about
COVID-19 half of the patients were male; the vast majority lived with
Number of interviews 0 (0%) 4 (40%) 3(50%) 1 a partner; about half of the patients had a high school or
during COVID-19 0 (0%) 1 (10%) 1 (17%) (25%) university degree, and half were employed; 20 to 25% had
-1 3(100%) 5 (50%) 2(33%) 0 received prior psychologic support either before or dur-
-2-3 (0%) . .
>3 3 ing the COVID-19 pandemic. The mean NSESSS score
(75%) was about 1, below the threshold of 2 for severity distress.

Data are presented as mean and standard deviation or median and
quartiles if continuous and as count and percent if categorical

repeated for each of the following clinically relevant psy-
chological symptom’s scores: depression, anxiety, somatic
symptoms, sleep problems, and anger scores. The same
regression model for repeated measures over the entire
12-month follow-up was used for the secondary endpoints.
With Bonferroni correction for multiple tests, the signifi-
cance was set at 0.001.
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Indeed, only 16% of patients had an altered NSESSS score
=2).

Outcomes and estimation
Primary endpoint

Changes at six months in the NSESSS score in the con-
trol and support arm are plotted in Fig. 3 (left panel) and
detailed in Table 4. In both arms, we observed a comparable
and significant mean decrease in NSESSS of 0.19 and 0.16,
respectively, with no significant difference between groups
(p=0.946)—the sensitivity analysis after multiple imputa-
tions confirmed these results. In the predefined subgroup
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Comparison of NSESSS over time by subgroups
NSESS subgroups < 2
37 —— nosuppot ~ —@—— support
2.5
Comparison of NSESSS over time between groups (regression model) § 2-
1.2 E
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1.5
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Baseline 6 months 2.5
§ 2 '
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g
1.5 f
g 5
1 —
51 . .
Baseline 6 months

Fig.3 Changes in the NSESSS score at 6 months (primary endpoint), overall (left panel) and by subgroups (right panel)

Table 4 Primary endpoint (6 months)

Variables N Support N No Support Mean Difference P
Mean Change from base- Mean Change from base- between groups value
line (95%CI) line (95%CTI) (95%CI)

NSESSS 148 -0.19 (-0.33; -0.05) 75 -0.16 (-0.33; -0.02) -0.03 (-0.25; 0.19) 0.946

With multiple imputation 150 -0.17 (-0.31; -0.04) 75 -0.13 (-0.30; 0.03) -0.04 (-0.26; 0.17) 0.705

Subgroup analysis

Baseline NSESSS >2 26 -1.02 (-1.40; -0.65) 11 -0.50 (-1.38; 0.38) -0.53 (-1.38; 0.33) 0.220

Baseline NSESSS <2 122 -0.01 (-0.13; 0.12) 63 -0.05 (-0.21; 0.11) 0.05 (-0.15; 0.25) 0.646

NSESSSNational Stressful Events Survey PTSD Short Scale (Kilpatrick et al., 2013)

analysis by the severity of the NSESSS score (</>2), we
observed a different dynamic behavior of the score between
these subgroups (Fig. 3, right panel): in the 185 patients
with normal NSESSS, no change occurred over time in nei-
ther group, while in the 37 patients with higher NSESSS,
a decrease in the score was observed, that was larger and
statistically significant in the support group (1.02 vs. 0.50).
However, no significant difference between groups was
found (p=0.220, Table 4). The exploratory between treated
groups mean difference was close to 0 (mean 0.01, 95%CI
-0.72 t0 0.73, p=0.983).

Secondary endpoints

Changes in the clinically relevant psychological symptom
scores ( depression, anxiety, somatic symptoms, sleep prob-
lems, and anger scores) are summarized in Table 5, overall,
and by subgroups. Though no significant differences arise,
the exploratory subgroup analysis shows, in patients with
altered NSESSS, a decrease in depression and anger scores
at six months in the support group larger than in the control
group. This is not confirmed at 12 months. Table 6 details
the dynamic behavior of scores over the 12-month follow-
up for all questionnaires in intervention and control groups.
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Table 5 Overall and subgroup analysis of clinically relevant dimensions of the psychological symptoms scores significance is set at 0.001 (Bonfer-
roni correction for multiple tests)

Variables Months N Support Months N No Support Mean Difference p-value
Mean Change from Mean Change from between groups
baseline (95%CI) baseline (95%CI) (95%CI)*

depression 6 148 -0.25 (-0.49; 0.00) 6 75 -0.07 (-0.38; 0.25) -0.18 (-0.57; 0.22)

12 -0.09 (-0.36; 0.17) 12 -0.21 (-0.52; 0.10) 0.12 (-0.29; 0.52)

Subgroup analysis

NSESSS>2 6 26 -0.96 (-1.60;-0.33) 6 11 -0.18 (-0.87; 0.51) -0.78 (-1.65; 0.09)

12 -1.07 (-1.57; -0.57) 12 -0.93 (-1.93; 0.07) -0.14 (-1.14; 0.86)
NSESSS<2 6 122 -0.09 (-0.36; 0.17) 6 63 0.02 (-0.34; 0.37) -0.11 (-0.55; 0.33)
12 0.12 (-0.18; 0.41) 12 -0.03 (-0.36; 0.29) 0.15 (-0.29; 0.58)
anxiety 6 148 -0.11 (-0.33; 0.11) 6 75 -0.33 (-0.64; -0.02) 0.22 (-0.15; 0.59)
12 -0.00 (-0.26; 0.26) 12 -0.31 (-0.64; 0.01) 0.31 (-0.10; 0.72)
Subgroup analysis anxiety
NSESSS>2 0 26 -0.45 (-1.00; 0.10) 6 11 -0.58 (-1.26; 0.10) 0.13 (-0.67; 0.93)
12 -1.25 (-1.89; -0.61) 12 -1.08 (-2.23; 0.07) -0.17 (-1.35; 1.02)
NSESSS<2 6 122 -0.04 (-0.27; 0.20) 6 63 -0.24 (-0.59; 0.10) 0.21 (-0.20; 0.62)
12 0.27 (-0.00; 0.54) 12 -0.17 (-0.50; 0.17) 0.43 (0.01; 0.86)

somatic 6 148 -0.48 (-0.73; -0.23) 6 75 -0.26 (-0.64; 0.13) -0.22 (-0.68; 0.23)

symptoms 12 -0.33 (-0.60; -0.05) 12 -0.33 (-0.69; 0.03) 0.00 (-0.44; 0.45)

Subgroup analysis somatic symptoms

NSESSS>2 6 26 -0.63 (-1.31; 0.05) 6 11 -0.39 (-1.83; 1.06) -0.24 (-1.66; 1.18)
12 -0.53 (-1.14; 0.08) 12 -1.01 (-2.28; 0.26) 0.48 (-0.77; 1.74)
NSESSS<2 6 122 -0.45 (-0.73; -0.17) 6 63 -0.20 (-0.60; 0.20) -0.25 (-0.73; 0.23)
12 -0.28 (-0.59; 0.03) 12 -0.20 (-0.58; 0.17) -0.08 (-0.56; 0.40)
sleep problems 6 148 -0.30 (-0.54; -0.07) 6 75 -0.38 (-0.68; -0.09) 0.08 (-0.29; 0.45)
12 -0.09 (-0.31; 0.13) 12 -0.21 (-0.55; 0.14) 0.12 (-0.29; 0.52)
Subgroup analysis sleep problems
NSESSS>2 6 26 -0.28 (-1.07; 0.51) 6 11 -0.47 (-1.95; 1.02) 0.19 (-1.32; 1.70)
12 -0.20 (-0.78; 0.38) 12 -0.59 (-1.81; 0.62) 0.39 (-0.81; 1.59)
NSESSS<2 6 122 -0.31 (-0.54; -0.07) 6 63 -0.33 (-0.62; -0.03) 0.02 (-0.36, 0.39)
12 -0.06 (-0.30; 0.18) 12 -0.14 (-0.51; 0.24) 0.08 (-0.36, 0.52)
anger 6 148 -0.19 (-0.40; 0.02) 6 75 -0.37 (-0.65; -0.08) 0.17 (-0.18; 0.52)
12 -0.11 (-0.35; 0.13) 12 -0.25 (-0.60; 0.09) 0.14 (-0.27; 0.56)
Subgroup analysis anger
NSESSS>2 6 26 -0.90 (-1.55; -0.25) 6 11 -0.52 (-1.94,0.89) -0.38 (-1.77; 1.01)
12 -0.76 (-1.58; 0.06) 12 -0.90 (-2.45; 0.65) 0.14 (-1.43; 1.71)
NSESSS<2 6 122 -0.04 (-0.25; 0.16) 6 63 -0.31 (-0.60; -0.02) 0.27 (-0.09; 0.62)
12 0.03 (-0.20; 0.26) 12 -0.13 (-0.47; 0.21) 0.16 (-0.25; 0.57)

Difference in difference p-values for the listed endpoints are shown in the supplementary table. NSESSS =National Stressful Events Survey
PTSD Short Scale (Kilpatrick et al., 2013); depression, anger, anxiety, somatic symptoms, sleep problems=_Level 1 Cross-Cutting Symptom

Rating Scale (APA, 2022)

No significant differences were shown (all comparisons
were corrected for multiple test bias).

Discussion

This study aimed to provide findings on the effectiveness
of a psychological intervention administered in-person and
remotely on the levels of psychological distress in patients
recovering from COVID-19.

First, we compared support vs. control groups to test
the effectiveness of a short trauma-focused psychological

@ Springer

intervention on post-traumatic stress symptoms. The brief
DBT-informed intervention was particularly selected due to
its established effectiveness in addressing emotional dys-
regulation, a core feature of PTSD and other trauma-related
conditions (Harvey et al., 2019; Linehan, 1993). By focus-
ing on DBT skills such as mindfulness, distress tolerance,
and emotion regulation, this intervention aims to provide
patients with robust coping mechanisms, “DBT skills,”
which are essential for managing the psychological after-
math of severe illnesses like COVID-19 (Storebe et al.,
2020). Although our findings did not reveal a significant
difference in post-traumatic stress levels (measured by the
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Table 6 Secondary endpoints description significance is set at 0.001 (Bonferroni correction for multiple tests)

Test Months N SUPPORT N NO SUPPORT Difference between
Groups over time
P for interaction
NSESSS 0.946
0 148 1.04 (0.85) 75 1.02 (0.85)
6 148 0.85(0.78) 75 0.86 (0.77)
12 127 0.72 (0.73) 59 0.74 (0.78)
depression 0.282
0 148 1.34 (1.21) 75 1.23 (1.30)
6 131 1.09 (1.26) 63 1.16 (1.26)
12 127 1.24 (1.31) 59 1.02 (1.20)
anger 0.628
0 148 0.86 (1.16) 74 1.00 (1.25)
6 131 0.66 (0.99) 63 0.63 (1.08)
12 127 0.75 (1.09) 59 0.75 (1.09)
anxiety 0.296
0 148 1.28 (1.31) 75 1.53 (1.42)
6 131 1.18 (1.25) 63 1.21(1.21)
12 127 1.28 (1.37) 59 1.22 (1.37)
somatic symptoms 0.515
0 148 1.36 (1.43) 75 1.16 (1.42)
6 131 0.89 (1.34) 63 0.90 (1.25)
12 127 1.04 (1.39) 59 0.83(1.22)
sleep problems 0.834
0 148 1.09 (1.34) 75 1.24 (1.43)
6 131 0.79 (1.14) 63 0.86 (1.24)
12 127 1.00 (1.27) 59 1.03 (1.34)

Data are presented as mean (SD). Depression, anger, anxiety, somatic symptoms, sleep problems=_Level 1 Cross-Cutting Symptom Rating

Scale (APA, 2022)

NSESSS score) between the control and support groups, a
more detailed examination reveals the potential benefits of
the interventions in specific subpopulations. Indeed, one
of the key observations was the interventions’ effect on
patients with higher initial levels of distress, as indicated
by an NSESSS score of 2 or above. This subgroup demon-
strated a significant decrease in distress scores in the support
group, suggesting that the interventions benefited patients
suffering from greater psychological distress post-recovery
from COVID-19.

This finding underscores the importance of personal-
ized healthcare and the need for interventions to be tailored
based on the individual’s distress level of severity (Konger-
slev et al., 2015; Norcross & Wampold, 2011). Also, as the
psychological intervention was focused on emotion regula-
tion, it aligns with the literature highlighting the importance
of tackling transdiagnostic factors such as affect regulation
to improve psychological symptoms and disorders (Neacsiu
et al., 2014; Sloan et al., 2017). Moreover, as we conducted
a secondary comparison between remote Vvs. in-person
support groups, findings showed no differences in the two
intervention modalities, suggesting the utility of resorting
to online intervention when in-person is not available or

difficult to implement (Jericho et al., 2022; Parolin et al.,
2021).

The secondary endpoints, including depression, anxiety,
and sleep problems scores, provided additional evidence
supporting our discussion. For patients in the high-distress
subgroup, the support interventions decreased these scores
after intervention.

Interestingly, these benefits were not sustained after 12
months, suggesting the interventions’ effects might dimin-
ish over time. This raises an important consideration for the
future design of psychological support interventions, sug-
gesting the potential need for sustained and ongoing support
to maintain the benefits. The observed trend of diminishing
effects could be attributed to several factors. Firstly, the ini-
tial level of psychological distress may play a significant
role; individuals with higher baseline distress might require
longer or more intensive intervention to achieve lasting
benefits (Quintiliani et al., 2022). Secondly, the patient’s
resilience and coping mechanisms are crucial determinants
of how well they sustain the benefits of the intervention.
Patients with stronger resilience and better coping skills
might maintain improvements longer compared to those
with fewer resources. Thirdly, access to ongoing social
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support can significantly influence the long-term outcomes
of psychological interventions (Quintiliani et al., 2022;
Traunmiiller et al., 2021). Individuals with robust social
support networks may experience more sustained benefits
as they have additional emotional and practical resources
to draw upon. Methodological considerations should also
be considered, such as the length of the follow-up period
and adherence to the intervention. Longer follow-up peri-
ods might reveal more about the durability of intervention
effects, and ensuring high adherence rates is crucial for the
validity of the outcomes. Variations in how strictly par-
ticipants follow the intervention protocol could impact the
results and the observed duration of benefits. A deeper dive
into these factors might inform future studies’ more tailored
and long-lasting approach. Moreover, in future trials, it may
be beneficial to include booster sessions to enhance the
longevity of the intervention’s impact (Nelson-Gray et al.,
2006). These could be conducted at regular intervals follow-
ing the conclusion of the initial intervention period. Such
booster sessions could include refreshers on the main prin-
ciples and strategies of the initial intervention and opportu-
nities for discussions and reflections, helping to reinforce
the skills and strategies learned. Another aspect to consider
is the possible influence of patients’ environmental factors,
such as work or family stressors, which could counteract
the effects of the interventions. Gathering information about
these potential stressors could contribute to developing
more comprehensive and effective intervention strategies
(Moore et al., 2021; Saltzman et al., 2020). By addressing
these external influences, interventions can be better tailored
to support patients in managing their unique challenges.

Finally, several significant limitations must be considered
when interpreting the study results. The first is the unexpect-
edly low rate of psychological distress (16%) in the sample
population considered. This might be due to the unique char-
acteristics of the study population and could limit the gen-
eralizability of the findings. A larger, more diverse sample
could provide a more accurate representation of the broader
post-COVID-19 patient population.

Further, while the study revealed noteworthy findings
in the high-distress subgroup, the study was not initially
powered to detect these differences. As such, it is crucial
to conduct further research with larger samples specifically
designed to evaluate the efficacy of support interventions in
patients with higher levels of initial distress.

Adherence to the intervention was another significant
challenge in this study, potentially due to the perceived
burden of completing multiple questionnaires. This empha-
sizes the need for future studies to consider the user expe-
rience and patient burden when designing data collection
methodologies.

@ Springer

Despite these limitations, the study contributes to the lit-
erature on psychological interventions in medical settings.
Indeed, it highlights the psychological struggles patients face
in their post-COVID-19 recovery and indicates a potential
role for support interventions in managing these challenges.
These findings serve as an essential starting point for future
research and could inform the development of targeted
interventions to improve psychological well-being in post-
COVID-19 patients. They also shed light on the importance
of continuity in providing psychological support and the
need for patient-centric interventions based on the severity
of distress. Through further research and patient-centered
approaches, we hope to enhance the mental health outcomes
for post-COVID-19 patients, ultimately contributing to their
recovery process.

Supplementary Information The online  version  contains
supplementary material available at https://doi.org/10.1007/s12144-0
24-06907-4.

Funding This study was supported by a grant from the Scientific Di-
rections of the Fondazione IRCCS. Policlinico San Matteo and of the
Soleterre Foundation to fund the work of GG, DR, AR and FB.

Data availability The datasets generated during and/or analysed dur-
ing the current study are available from the corresponding author on
reasonable request.

Declarations

Ethical approval The Ethical Committee approved all materials and
procedures.

Conflict of interest The authors have no conflicts of interest to declare.

Open Access This article is licensed under a Creative Commons
Attribution-NonCommercial-NoDerivatives 4.0 International License,
which permits any non-commercial use, sharing, distribution and
reproduction in any medium or format, as long as you give appropri-
ate credit to the original author(s) and the source, provide a link to the
Creative Commons licence, and indicate if you modified the licensed
material. You do not have permission under this licence to share
adapted material derived from this article or parts of it. The images or
other third party material in this article are included in the article’s Cre-
ative Commons licence, unless indicated otherwise in a credit line to
the material. If material is not included in the article’s Creative Com-
mons licence and your intended use is not permitted by statutory regu-
lation or exceeds the permitted use, you will need to obtain permission
directly from the copyright holder. To view a copy of this licence, visit
http://creativecommons.org/licenses/by-nc-nd/4.0/.

References

American Psychiatric Association (2022). Diagnostic and statistical
manual of mental disorders (5th ed., text rev.). https://doi.org/10.
1176/appi.books.9780890425787


https://doi.org/10.1007/s12144-024-06907-4
https://doi.org/10.1007/s12144-024-06907-4
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1176/appi.books.9780890425787
https://doi.org/10.1176/appi.books.9780890425787

Current Psychology (2024) 43:35772-35784

35783

Bastiaens, L., & Galus, J. (2018). The DSM-5 self-rated level 1 cross-
cutting symptom measure as a screening tool. Psychiatric Quar-
terly, 89(1), 111-115.

Carmassi, C., Foghi, C., Dell’Oste, V., Cordone, A., Bertelloni, C. A.,
Bui, E., & Dell’Osso, L. (2020). PTSD symptoms in healthcare
workers facing the three coronavirus outbreaks: What can we
expect after the COVID-19 pandemic. Psychiatry Research, 292,
113312.

Dong, F., Liu, H., Dai, N., Yang, M., & Liu, J. (2021). A living sys-
tematic review of the psychological problems in people suffering
from COVID-19. Journal of Affective Disorders, 292, 172—-188.
https://doi.org/10.1016/j.jad.2021.05.060

Duan, L., & Zhu, G. (2020). Psychological interventions for people
affected by the COVID-19 epidemic. The Lancet Psychiatry,
7(4), 300-302. https://doi.org/10.1016/S2215-0366(20)30073-0

Harvey, L. J., Hunt, C., & White, F. A. (2019). Dialectical behavior
therapy for emotion regulation difficulties: A systematic review.
Behavior Change, 36(3), 143-164.

Horn, M., Wathelet, M., Fovet, T., Amad, A., Vuotto, F., Faure, K., Ast-
ier, T., Noé€l, H., Henry, M., Duhem, S., Vaiva, G., & DfHondt, F.
(2020). Is COVID-19 Associated with Posttraumatic stress disor-
der? The Journal of Clinical Psychiatry, 82(1), 9886. https://doi.
org/10.4088/JCP.20m13641

Hossain, M. M., Tasnim, S., Sultana, A., Faizah, F., Mazumder, H., Zou,
L., McKyer, E. L. J., Ahmed, H. U., & Ma, P. (2020). Epidemiol-
ogy of mental health problems in COVID-19: A review. F1000Re-
search, 9, 636. https://doi.org/10.12688/f1000research.24457.1

Janiri, D., Carfi, A., Kotzalidis, G. D., Bernabei, R., Landi, F., Sani,
G., & Gemelli Against COVID-19 Post-Acute Care Study Group.
(2021). Posttraumatic stress disorder in patients after severe
COVID-19 infection. JAMA Psychiatry, 78(5), 567. https://doi.or
2/10.1001/jamapsychiatry.2021.0109

Jericho, B., Luo, A., & Berle, D. (2022). Trauma-focused psychothera-
pies for post-traumatic stress disorder: A systematic review and
network meta-analysis. Acta Psychiatrica Scandinavica, 145(2),
132-155.

Kangaslampi, S., & Peltonen, K. (2022). Mechanisms of change in
psychological interventions for posttraumatic stress symptoms: A
systematic review with recommendations. Current Psychology,
41(1), 258-275.

Kilpatrick, D. G., Resnick, H. S., & Friedman, M. J. (2013). The sever-
ity of acute stress symptoms is adult (national stressful events
survey acute stress disorder short scale [NSESSS]). American
Psychiatric Association.

Kim, I., Kim, D., Kim, N. H., & Park, J. E. (2022). A psychometric
evaluation of the National Stressful events Survey for PTSD-
Short Scale (NSESSS-PTSD) among Korean psychiatric outpa-
tients. European Journal of Psychotraumatology, 13(2),2117905.

Kongerslev, M., Simonsen, S., & Bo, S. (2015). The quest for tailored
interventions: A meta-discussion of six social cognitive therapies.
Journal of Clinical Psychology, 71(2), 188—198. https://doi.org/
10.1002/jclp.22154

Krishnamoorthy, Y., Nagarajan, R., Saya, G. K., & Menon, V. (2020).
Prevalence of psychological morbidities among general popu-
lation, healthcare workers and COVID-19 patients amidst the
COVID-19 pandemic: A systematic review and meta-analysis.
Psychiatry Research, 293, 113382. https://doi.org/10.1016/j.psy
chres.2020.113382

Lazzaroni, E., Tosi, D., Pontiggia, S., Ermolli, R., Borghesi, L.,
Rigamonti, V., Frisone, E., & Piconi, S. (2022). Early psycho-
logical intervention in adult patients after hospitalization during
COVID-19 pandemia. A single center observational study. Fron-
tiers in Psychology, 13, 1059134. https://doi.org/10.3389/fpsyg.
2022.1059134

Lewis, C., Roberts, N. P., Andrew, M., Starling, E., & Bisson, J. L.
(2020). Psychological therapies for post-traumatic stress disorder

in adults: Systematic review and meta-analysis. European Jour-
nal of Psychotraumatology, 11(1), 1729633.

Li, J., Huang, D. Q., Zou, B., Yang, H., Hui, W. Z., Rui, F., Yee, N.
T. S., Liu, C., Nerurkar, S. N., Kai, J. C. Y., Teng, M. L. P,, Li,
X., Zeng, H., Borghi, J. A., Henry, L., Cheung, R., & Nguyen,
M. H. (2021). Epidemiology of COVID-19: A systematic review
and meta-analysis of clinical characteristics, risk factors, and out-
comes. Journal of Medical Virology, 93(3), 1449-1458. https://d
o0i.org/10.1002/jmv.26424

Linehan, M. M., & Wilks, C. R. (2015). The course and evolution of
dialectical behavior therapy. American Journal of Psychotherapy,
69(2), 97-110.

Linehan, M. M., Heard, H., Clarkin, J., Marziali, E., & Munroe-Blum,
H. (1993). Dialectical behavior therapy for borderline personal-
ity disorder. New York: Guilford.

Liu, C. H., Zhang, E., Wong, G. T. F., Hyun, S., & Hahm, H. C. (2020).
Factors associated with depression, anxiety, and PTSD symptom-
atology during the COVID-19 pandemic: Clinical implications
for U.S. young adult mental health. Psychiatry Research, 290,
113172. https://doi.org/10.1016/j.psychres.2020.113172

Liyanage-Don, N. A., Winawer, M. R., Hamberger, M. J., Agarwal,
S., Trainor, A. R., Quispe, K. A., & Kronish, I. M. (2022). Asso-
ciation of depression and COVID-induced PTSD with cognitive
symptoms after COVID-19 illness. General Hospital Psychiatry,
76, 45-48. https://doi.org/10.1016/j.genhosppsych.2022.02.006

Moore, S. E., Wierenga, K. L., Prince, D. M., Gillani, B., & Mintz, L.
J. (2021). Disproportionate impact of the COVID-19 pandemic
on perceived social support, mental health and somatic symptoms
in sexual and gender minority populations. Journal of Homosexu-
ality, 68(4), 577-591.

Neacsiu, A. D., Eberle, J. W., Kramer, R., Wiesmann, T., & Linchan,
M. M. (2014). Dialectical behavior therapy skills for transdiag-
nostic emotion dysregulation: A pilot randomized controlled trial.
Behaviour Research and Therapy, 59, 40-51.

Nelson-Gray, R. O., Keane, S. P, Hurst, R. M., Mitchell, J. T., War-
burton, J. B., Chok, J. T., & Cobb, A. R. (2006). A modified DBT
skills training program for oppositional defiant adolescents:
Promising preliminary findings. Behaviour Research and Ther-
apy, 44(12), 1811-1820.

Norcross, J. C., & Wampold, B. E. (2011). What works for whom: Tai-
loring psychotherapy to the person. Journal of Clinical Psychol-
ogy, 67(2), 127-132. https://doi.org/10.1002/jclp.20764

Olthuis, J. V., Wozney, L., Asmundson, G. J. G., Cramm, H., Lingley-
Pottie, P., & McGrath, P. J. (2016). Distance-delivered interven-
tions for PTSD: A systematic review and meta-analysis. Journal
of Anxiety Disorders, 44, 9-26. https://doi.org/10.1016/j.janxdis.
2016.09.010

Parolin, L. A. L., Benzi, I. M. A, Fanti, E., Milesi, A., Cipresso, P., &
Preti, E. (2021). Italia Ti Ascolto [Italy, I am listening]: An app-
based group psychological intervention during the COVID-19
pandemic. Research in Psychotherapy: Psychopathology Process
and Outcome, 24(1).

Pfefferbaum, B., & North, C. S. (2020). Mental Health and the Covid-
19 pandemic. New England Journal of Medicine, 383(6), 510—
512. https://doi.org/10.1056/NEJMp2008017

Quintiliani, L., Sisto, A., Vicinanza, F., Curcio, G., & Tambone, V.
(2022). Resilience and psychological impact on Italian univer-
sity students during COVID-19 pandemic. Distance learning and
health. Psychology Health & Medicine, 27(1), 69-80.

Rizzi, D., Monaci, M., Gambini, G., Benzi, I. M. A., Perlini, S., De
Silvestri, A., & Barone, L. (2024). A longitudinal RCT on the
effectiveness of a psychological intervention for hospital health-
care workers during the COVID-19 pandemic: What we learned
to date. Journal of Clinical Psychology in Medical Settings, 1-12.

Saltzman, L. Y., Hansel, T. C., & Bordnick, P. S. (2020). Loneliness,
isolation, and social support factors in post-COVID-19 mental

@ Springer


https://doi.org/10.1002/jmv.26424
https://doi.org/10.1002/jmv.26424
https://doi.org/10.1016/j.psychres.2020.113172
https://doi.org/10.1016/j.genhosppsych.2022.02.006
https://doi.org/10.1002/jclp.20764
https://doi.org/10.1016/j.janxdis.2016.09.010
https://doi.org/10.1016/j.janxdis.2016.09.010
https://doi.org/10.1056/NEJMp2008017
https://doi.org/10.1016/j.jad.2021.05.060
https://doi.org/10.1016/S2215-0366(20)30073-0
https://doi.org/10.4088/JCP.20m13641
https://doi.org/10.4088/JCP.20m13641
https://doi.org/10.12688/f1000research.24457.1
https://doi.org/10.1001/jamapsychiatry.2021.0109
https://doi.org/10.1001/jamapsychiatry.2021.0109
https://doi.org/10.1002/jclp.22154
https://doi.org/10.1002/jclp.22154
https://doi.org/10.1016/j.psychres.2020.113382
https://doi.org/10.1016/j.psychres.2020.113382
https://doi.org/10.3389/fpsyg.2022.1059134
https://doi.org/10.3389/fpsyg.2022.1059134

35784

Current Psychology (2024) 43:35772-35784

health. Psychological Trauma: Theory Research Practice and
Policy, 12(S1), S55.

Sloan, E., Hall, K., Moulding, R., Bryce, S., Mildred, H., & Staiger,
P. K. (2017). Emotion regulation as a transdiagnostic interven-
tion construct across anxiety, depression, substance, eating and
borderline personality disorders: A systematic review. Clinical
Psychology Review, 57, 141-163. https://doi.org/10.1016/j.cpr.2
017.09.002

Storebg, O. J., Stoffers-Winterling, J. M., Vo6llm, B. A., Kongerslev,
M. T., Mattivi, J. T., Jergensen, M. S., Faltinsen, E., Todorovac,
A., Sales, C. P, & Callesen, H. E. (2020). Psychological therapies
for people with borderline personality disorder. Cochrane Data-
base of Systematic Reviews, 5.

Tomaino, S. C. M., Vigano, G., & Cipolletta, S. (2022). The COVID-
19 Crisis as an Evolutionary Catalyst of Online Psychological
interventions. A systematic review and qualitative synthesis.
International Journal of Human—Computer Interaction. https://
doi.org/10.1080/10447318.2022.2111047

Traunmiiller, C., Stefitz, R., Schneider, M., & Schwerdtfeger, A.
(2021). Resilience moderates the relationship between the psy-
chological impact of COVID-19 and anxiety. Psychology Health
& Medicine, 1-12.

Weis, C. N., Webb, E. K., deRoon-Cassini, T. A., & Larson, C.
L. (2022). Emotion dysregulation following trauma: Shared

@ Springer

neurocircuitry of traumatic brain injury and trauma-related psy-
chiatric disorders. Biological Psychiatry, 91(5), 470-477.

White, V., Linardon, J., Stone, J. E., Holmes-Truscott, E., Olive, L.,
Mikocka-Walus, A., & Speight, J. (2022). Online psychological
interventions to reduce symptoms of depression, anxiety, and
general distress in those with chronic health conditions: A sys-
tematic review and meta-analysis of randomized controlled trials.
Psychological Medicine, 52(3), 548-573.

Xiang, Y. T., Yang, Y., Li, W., Zhang, L., Zhang, Q., Cheung, T., &
Ng, C. H. (2020). Timely mental health care for the 2019 novel
coronavirus outbreak is urgently needed. The Lancet Psychiatry,
7(3), 228-229. https://doi.org/10.1016/S2215-0366(20)30046-8

Yuan, K., Gong, Y. M., Liu, L., Sun, Y. K., Tian, S. S., Wang, Y. J.,
Zhong, Y., Zhang, A. Y., Su, S. Z., Liu, X. X., Zhang, Y. X., Lin,
X., Shi, L., Yan, W., Fazel, S., Vitiello, M. V., Bryant, R. A., Zhou,
X.Y., Ran, M. S., & Lu, L. (2021). Prevalence of posttraumatic
stress disorder after infectious disease pandemics in the twenty-
first century, including COVID-19: A meta-analysis and system-
atic review. Molecular Psychiatry, 26(9), 4982—4998. https://doi.
org/10.1038/s41380-021-01036-x

Publisher’s note Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.


https://doi.org/10.1016/S2215-0366(20)30046-8
https://doi.org/10.1038/s41380-021-01036-x
https://doi.org/10.1038/s41380-021-01036-x
https://doi.org/10.1016/j.cpr.2017.09.002
https://doi.org/10.1016/j.cpr.2017.09.002
https://doi.org/10.1080/10447318.2022.2111047
https://doi.org/10.1080/10447318.2022.2111047

	﻿Learning from the COVID-19 challenge: an Italian RCT study on an intervention’s effectiveness in reducing mental health symptoms in hospitalized patients
	﻿Abstract
	﻿Introduction
	﻿Emotional dysregulation as a response to traumatic experiences
	﻿Psychological interventions after intensive care intervention
	﻿The present study

	﻿Methods
	﻿Procedure
	﻿Participants
	﻿Sample size and randomization
	﻿Psychological intervention
	﻿Measures
	﻿Outcomes
	﻿Statistical analysis

	﻿Results
	﻿Baseline data
	﻿Outcomes and estimation
	﻿Primary endpoint
	﻿Secondary endpoints


	﻿Discussion
	﻿References


