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Abstract

Background: The COVID-19 pandemic is negatively impacting the mental health of both patients with COVID-19 and the
general population. As current guidelines are limiting in-person contacts to reduce the spread of the virus, the development of a
digital approach to implement in psychiatric and psychological consultationsis needed. In this paper, we present the DigiCOVID
protocol, adigital approach to offer remote, personalized psychol ogical and psychiatric support to former or current patientswith
COVID-19 and their relatives.

Objective: The main goa of this project is to evaluate the feasibility, acceptability, and usability of the DigiCOVID protocol.
Furthermore, we also aim to assess the impact of the abovementioned protocol by means of pre-post changes in psychological
clinical variables.

Methods: Participantsundergo aninitial telephonic screening to ensureinclusion criteriaare met. Secondly, participants complete
a video-assisted neuropsychological 1Q test as well as web-based self-reports of health and general well-being. Participants are
then assigned to a psychotherapist who offers 8 teletherapy sessions. At the end of the therapy cycle, the web-based questionnaires
are administered for a posttreatment eval uation.

Results: As of April 2022, we enrolled atotal of 122 participants, of which 94 have completed neuropsychological tests and
web-based questionnaires.

Conclusions: Our study aims at testing the feasibility and preliminary efficacy of DigiCOVID, a remote telemedicine protocol
for the improvement of psychological and psychiatric health in patients with COVID-19 and their relatives. To date, the approach
used seemsto be feasible and highly customizable to patients’ needs, and therefore, the DigiCOV D protocol might pave the way
for future telepsychiatry-based interventions.

Trial Registration: ClinicaTrials.gov NCT05231018; https:/clinicaltrials.gov/ct2/show/NCT05231018?term=NCT05231018
& draw=2& rank=1
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Introduction

The COVID-19 pandemic caused by SARS-CoV-2 virusisan
unprecedented event both for the general population and health
care workers.

Northern Italy has rapidly emerged as one of the epicenters of
the first COVID-19 outbreak. The hospital in which our tria
was designed and implemented, the Fondazione Istituto di
Ricerca e Cura a Carattere Scientifico (IRCCS) Ca Granda
Ospedale Maggiore Policlinico in Milan, was completely
reorganized to face new cases in the intensive care unit,
paralleled by alarge-scal e optimization of the entire health care
system[1,2].

Current literature is focusing on the connections between
COVID-19 and psychiatry, in particular concerning the
development of posttraumatic stress disorder and related
conditions in patients who contracted the disease [3].
Furthermore, evidence suggests that the pandemic itself might
be a potential trigger for various other mental health diseases
in the general population, with higher rates of psychological
deterioration [4], a probable impact on the development of first
episodes of psychosis [5], obsessive compulsive disorder [6],
depression [7], anxiety [8], phobic behaviors [9], addictions
[10], and general health care workers distress[11,12].

In such ahistorical moment, it appears of paramount importance
to prevent rather than treat psychological distress with every
possible means avail abl e despite the limitations associated with
in-person visits, social distancing, and isolation [13,14]. In fact,
current  ‘shelter-in-place’  guidelines and restrictions
implemented by the public health system to limit the diffusion
of the virus are significantly reducing in-person psychological
and psychiatric consultations[15]. On the 24th of March 2020,
the Ministry for Technological innovation and Digitalization,
the Ministry of Health, the National Institutes of Health, and
the World Health Organization together published a formal
invitation to use telemedicine technol ogies more thoroughly in
clinical practice[16].

A multitude of digital approaches have been tentatively
operationalized worldwide to meet clinical needs, with
COVID-19 serving as a catalyst for a change in the way
instruments are used daily in health care settings [17].
Telepsychiatry, an innovative approach that consists of remote
consultations and evaluations for mental health symptoms, has
become areliable alternative to face-to-face assessments, thus
adapting rather than succumbing to COVID-19 [18,19], and
assisting those affected by the psychosocia conseguences of
the pandemic [20].

https://www.researchprotocols.org/2022/11/€39080

Aside from patients with COVID-19, the psychological
aftermath of this pandemic to a similar degree interests those
who have not contracted the virus but have clinical conditions
to manage, have lost family members or peers, are unable to
enjoy the physical presence of their families, and have been
living in restricted conditions for months. This phenomenoniis
likely due to the general psychological impact of the pandemic
event per se and the systemic modifications in family
relationships, with high amounts of stress aso in healthy
relatives [21,22]. Incidence and prevalence of psychological
distress have been skyrocketing beyond the possibilities of any
mental health system to intervene with in-person services. This
segment of the population has profound unmet clinical needs
and increasingly requests access to psychiatric services.

In this paper, we aim to describe DigiCOVID, a digital mental
health protocol designed to offer remote, personalized support
to former or current patientswith COVID-19 and their relatives.
DigiCOVID includes psychotherapy sessions and psychiatric
consultations depending on participants needs. An observational
longitudinal study in patientswith COV1D-19 and their relatives
is being conducted to investigate whether the intervention
described aboveisfeasible, usable, and acceptable for the target
population. Outcome measures include engagement rates with
psychotherapy sessions and psychiatric consultations, overall
program completion rates, reported adverse effects, usability
ratings, and clinician burden. The secondary objectives aim to
(2) evaluate whether DigiCOV I D induces changesin self-reports
of anxiety, depression, insomnia, trauma, and quality of lifeand
(2) determine whether DigiCOVID impacts patients with
COVID-19 and their family members differently.

Methods

Overall Design and Timeline

The study is conducted jointly by the units of pneumology,
internal medicine, psychiatry, and the laboratory of braininjury
and therapeutic strategies of the Istituto di Ricerche
Farmacologiche Mario Negri. Before accessing DigiCOVID,
participants are taken through the following steps: first,
participants undergo an initial screening to ensure the main
inclusion criteria are met. Then, 2 trained neuropsychologists
remotely perform neuropsychological tests on patientsviaZoom.
The tests are aimed at assessing patients’ 1Q through the Test
di IntelligenzaBreve (Italian for brief intelligencetest) [23] and
standard progressive Raven matrices[24]. Suicidality isassessed
via the Columbia Suicide Severity Rating Scale [25]. Finally,
participants complete a battery of web-based self-reports that
includethefollowing: the 12-item General Health Questionnaire
[26], the Impact of Event Scale-Revised [27], the 7-item General
Anxiety Disorder assessment [28], the Insomnia Severity |ndex
[29], and the 9-item Patient Health Questionnaire [30]. After
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completing these assessments, participants are assigned to a
trained psychotherapist who offers 8 tel etherapy onscarried
out through Zoom.

Thismodel isdesigned to be applied to patientswith COVID-19
during hospitalization, after discharge, as well as during the
remission and recovery phases. Similarly, thismodel isintended
to be delivered to people who are dealing with the
hospitalization or discharge after COVID-19 of afamily member
or have lost a family member due to COVID-19. A total of 8
remote, 50-minute, individual psychological sessionsare offered
weekly using secure videoconferencing software. The severity
of theclinical conditions of patientswith COVID-19 haslargely
influenced the sequencing of the intervention.

During al phases of the clinical work, suffering is
contextualized both in the light of the recent traumatic
experience (eg, bereavement, hospitalization in intensive care,
and fear for on€'s life or that of arelative) and in the light of
historical ways of suffering, so that the patient is able to
recognize the meaning of the symptoms experienced.

We considered it appropriate to circumscribe the exploration
of different psychological targetswithin each session, giventhe
unpredictable nature of the course of illness and the possible
onset of eventsthat radically change the psychological state of
patients and family members. What followsisavery schematic
summary that refers to the ‘ideal’ situation, where clinical
conditions (of the patient or of therelative of the patient) evolve
linearly toward recovery.

Session 1 includesintroductions, the exploration of the patient’s
current experience, identification of the areas of suffering, and
a brief recapitulation of the patient's pre-COVID-19
psychological functioning. Session 2 attempts to define shared
goalsfor thetherapeutic process and creates aninitial diagnostic
framework to identify unprocessed or unregulated emotions.
Session 3 aims to validate the intrapsychic and interpersonal
resources associated with a greater degree of adaptation to the
stressful situation, including a flexible personality; positive
beliefs about the self; identity roles, acceptance, and
commitment skills;, work functioning; and a solid network of
friends, family, or loved ones. In sessions 4 through 6, areas of
clinical concern are addressed, and defense mechanisms are
investigated. Session 7 aims to integrate the lived experience
in the cohesive narrative of the self. In session 8, interna
working models or relational patternsthat have emerged during
therapy closure are discussed, and psychoeducation on relapse
prevention is offered. At the end of the abovementioned cycle,
participants repeat the battery of web-based self-reports.

This paper follows the SPIRIT guidelines for the trid’s
publication, as suggested by the EQUATOR Network. Thetrial
is registered on Clinical Trials.gov (NCT05231018). Of note,
the protocol has been registered as it was designed at the
beginning of the project, that is, it did not include relatives but
only patients. Given the high number of requests, and because
theintervention is customizableto each patient’s clinical needs,
we have decided to extend our intervention to relatives, thus
explaining the differences between the registered protocol and
this methodological paper. Regarding the gap between the
registration and the trial start, the internal organization of our
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research unit does not require the registration of trials that do
not involve drugs and placebos. Therefore, the trial has been
registered on Clinical Trials.gov to improve the recruitment
process.

Study Population

Our population of interest includes patients with COVID-19,
either previoudly or currently hospitalized at the Foundation
IRCCS Ca Granda Ospedale Maggiore Policlinico, and their
relatives, according to our inclusion and exclusion criteria.

Inclusion Criteria

Theinclusion criteriafor our study areasfollows: (1) age 18-80
years; (2) apositive COVID-19 test at the moment of enrolment
for participants in the ‘patients' group; (3) adequate sensory
and motor abilities, without impairmentsin vision and hearing
or handling devices; (4) accessto wirelessinternet technologies,
and (5) a good level of Italian in terms of speaking, reading,
and writing.

Exclusion Criteria

The exclusion criteria for this study are the following: (1)
present or past medical history of schizophrenia, schizoaffective
disorder, delusional disorder, bipolar disorder, or current
substance abuse, all according to the Diagnostic and Statistical
Manual Fifth Edition [31]; (2) a diagnosis of cognitive
impairment or dementia (eg, mild cognitive impairment,
Alzheimer disease, or Parkinson disease); (3) intellectual
disability defined by atotal 1Q <70 as obtained by the Test di
Intelligenza Breve [23] or the standard progressive Raven
matrices [24]; (4) severe present medical conditionsthat could
interfere with participation; (5) present or past suicidal ideation
or commitment; (6) significant impairment in the use of digital
and technological devices, questionnaires and test completions,
as well as comprehension, or lack of a compliant behavior in
the earliest evaluations; and (7) being enrolled in other clinical
trials assessing any psychologicad or experimenta
pharmacological treatment.

Recruitment

As of April 2022, 122 participants have been referred to the
study. Participation is voluntary, and an extended informed
consent form is signed before any evaluation, assessment, or
voice and video call. Consent forms are collected remotely for
those who have been discharged and are currently in remission
and in person for those hospitalized in a COVID-19 ward of
either pneumology, internal medicine, or infectious disease
departments.

Primary and Secondary Outcome M easures

Primary Outcome Measures

Efforts will be made to assess al participants who have
completed the minimum required intervention activities. For
DigiCOVID, the minimum required intervention activities
include attending psychotherapy sessions at least 4 times. As
the main goal of this project is to evaluate the feasibility,
acceptability, and usability of DigiCOVID, we will conduct an
analysis of the following primary outcome measures in all
intention-to-treat (ITT) participants:
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«  Assessment completion rate—based on our previous studies,
we expect >80% of participants will complete the battery
of web-based self-reports.

- Usability ratings obtained post DigiCOVID via a 7-point
Likert scale questionnaire (ie, mean rating of all
responses)—this is a brief and embedded poststudy
guestionnaire on program satisfaction, clarity, and perceived
benefits. Participants will rate each sentence on the
following 7-point Likert scale: 1=completely agree;
2=mostly agree; 3=somewhat agree; 4=undecided;
5=somewhat disagree; 6=mostly disagree; and 7=completely
disagree. Based on our previous studies, we hypothesize
exit survey ratings of at least >4.5 (SD 1.5) on the 7-point
Likert scale items.

«  Reported side effects (ie, raw score)—based on our previous
findings, we expect 0 adverse events due to program use.

« Overdl program completion rate—based on previous
findings, we hypothesize full program completionin=70%
study participants.

Secondary Outcome Measures

The secondary outcome measures will be collected at baseline
and immediately after the treatment for al participants. We
designed DigiCOVID toimprove mental well-being. Therefore,
we will measure the impact of the intervention by looking at
pre-post changes in the following outcome measures. the
12-item General Health Questionnaire[26] , the Impact of Event
Scale-Revised [27], the 7-item General Anxiety Disorder scale
[28], the Insomnia Severity Index [29], and the 9-item Patient
Health Questionnaire[30]. We expected to observe asignificant
improvement across all these secondary outcome measures P<
in both patients with COVID-19 and their family members. To
verify these experimental hypotheses, we will conduct the
analysis based on the preintervention (baseline) and
postintervention data, using parametric and nonparametric
statistical tests. Thecriterion for statistical significanceisP<.05.
Results with P<.1 will be described as trends.

Data Collection

The sources of the research material will consist of data
collected through assessment visits and the DigiCOVID app,
strictly for research purposes. Participants will be carefully
screened for contraindications prior to participation. All
intervention data are coded so as not to identify any given
participant and be securely stored. Hard copy data from the
neuropsychological tests will be stored in alocked file cabinet
in a safe location with limited access by authorized personnel
or on password-protected computersin locked offices. All data
from thistrial will berecorded on a secure, web-based software
application designed to support data capture for research studies.
To achieve robust and unbiased results, data will undergo a
rigorous quality control processto ensure consistency in scoring,
coding, and accuracy of data entry. Standard data quality
procedureswill be used, including double scoring, random spot
checking of assessments, and electronic data capture.
Additionally, 20% of all data folders will undergo a random
audit every 3 months. The database will be designed to not allow
illegal valuesin entry. Any outlierswill be double-checked with
the raw data for accuracy.
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Data Analysis

There are 3 a priori defined analysis populations, including a
primary analysis population, a secondary analysis population
designed to compare effect sizesin populations with no missing
data, and a population who completed all study visits. The 3
populations are as follows:

« ITT population: this is the a priori primary analysis
population, defined as including all participants who
attended at least 4 remote psychotherapy sessions.

« Intention-to-treat fully evaluable (ITT-FE) population: this
isasecondary analysis population, defined asincluding all
members of the ITT population who complete a
postintervention visit. Note that a participant may complete
a specific visit but have missing data for a test, in which
case the participant isin the overall ITT-FE population but
does not contribute data to the I TT-FE population for that
visit (eg, the number of evaluable cases for a specific test
on a specific visit may be smaller than the ITT-FE
population for that visit because of missing data).

« Intention-to-treat completers (ITT-C) population: thisis a
secondary analysis population, defined as including all
members of the ITT-FE population who complete all
intervention sessions. Note that the ITT-C population is a
strict subset of the ITT-FE population; a person who
completes the treatment but does not complete the
postintervention evaluation visit is not a member of the
ITT-C population.

We also plan to perform different analyses in order to better
describe the demographics of patients and relatives and to test
whether there are significant differences in terms of response
to our psychotherapy intervention.

Ethics Approval

Thisstudy was approved by our local Ethics Committee (IRCCS
Ca Granda Ospedale Maggiore Paliclinico) on October 28,
2020 (protocol code 962 2020, 03/11/2020).

Results

This project has been funded by Fondazione Cariplo under
Award number 2020-1366, in June 2020. As of April 2022, we
enrolled atotal of 122 subjects, of which 94 have completed
neuropsychological tests and web-based questionnaires; data
analysesare currently completed in terms of preliminary results,
and we expect results to be published by the end of 2022.

Discussion

Expected Outcomes

This paper describes the methodology adopted to remotely
assess and promptly treat psychiatric symptomsin a sample of
patients with COVID-19 and their first-degree relatives. This
digital approach is showing itsinnovation potential by helping
to manage the psychological burden caused by the pandemic
in patients with COVID-19 and their relatives.

We expect, as a prediction of our hypotheses, that the
DigiCOVID protocol will result in afeasible approach; such a
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claimisclearly ahopeful statement, yet it isbased on the quick,
efficient, and technological step procedure described earlier. In
terms of descriptive statistics, we might observe dlight
differencesin terms of symptoms between patients and relatives
(ie, in the posttraumatic scale, which we expect to be higher in
patients than in relatives). In conclusion, we also expect the
DigiCOVID protocol to be effective for both patients and their
relativesin diminishing psychological distress. Future directions
might involve the standardization of the DigiCOVID protocol
in COVID-19 wards, as part of a complete program for the
treatment of patients with COVID-19 and participants who
might not have the opportunity to move to see a professional if
remote visits are not possible.

To date, we are completing the recruitment, and we are
expecting future and conclusive analyses to determine the
efficacy and effectiveness of the protocol.

Strengths

This project has several lines of innovation. First, the length of
theinterventionisin line with services routinely offered by the
Italian National Health Service (8-week cycle of psychotherapy
sessions), which makes the implementation of this remote
approach feasible and acceptable. Second, thanks to the data

Data Availability

Cantu et al

from the self-reports collected before the intervention start,
psychotherapists have the opportunity to rapidly customize
treatment goal s and sparetime usually spent collecting past and
current psychiatric history. Third, the remote psychological
support offered to first-degree relatives can increase personal
resources, positively impact the resources of the family, and
reinforce familiar bonds, ultimately producing better
psychological prognoses for patients. If proven successful and
efficacious, this intervention protocol could be standardized
and disseminated at a large scale, helping clinicians remotely
treat psychological distress, thereby alleviating at large the
mental health consequences of the COVID-19 pandemic.

Limitations

Some limitations have emerged as we operationalized this
project. First, we observed alack of motivation in some patients,
likely caused by the remote technol ogy-based approach. Second,
even if telepsychiatry has been proven efficacious in assessing
patients remotely, psychologists and psychiatrists are asked to
adapt their methods of assessment, diagnosis, and treatment to
new means of communication. The dissemination of thisdigital
approach at anational level may require additional training for
mental health professionals to ensure impact and effectiveness
of this promising intervention.

The data sets generated and analyzed during this study are available from the corresponding author upon reasonable request.
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