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ABSTRACT

Introduction The prognosis of first episode psychosis
(FEP), which is a severe disorder, can be notably
impaired by patients’ disengagement from healthcare
providers. Coordinated specialty care with case
management is now considered as the gold standard
in this population, but there are still challenges for
engagement with subsequent functional impairments.
Youth-friendly and patient-centred clinical approaches
are sought to improve engagement in patients with
FEP. Mobile applications are widely used by young
people, including patients with FEP, and can increase
the youth friendliness of clinical tools. We hypothesise
that a co-designed mobile application used during
case management can improve functioning in patients
with FEP as compared with usual case management
practices.

Methods and analysis A mobile case management
application for planning and monitoring individualised
care objectives will be co-designed with patients,
caregivers and health professionals in a recovery-
oriented approach. The application will be compared
with usual case management practices in a
multicentre, two-arm and parallel groups clinical trial.
Patients will be recruited by specialised FEP teams.
Impact on functioning will be assessed using the
Personal and Social Performance Scale; the variation
between baseline and 12 months in each group (control
and active) will be the primary outcome.

Ethics and dissemination This study has been
approved by the Inserm Institutional Review Board
IRB00003888 (Comité d’évaluation éthique de
I'INSERM, reference number 20-647). The results

of the study will be published in a peer-reviewed
journal and presented at national and international
conferences. We will also communicate the results
to patients and family representatives’ associations.
An optimised version of the application will be

then disseminated through the French FEP network
(Transition Network).

Trial registration number ClinicalTrials.gov:
NCT04657380

Strengths and limitations of this study

» The PLAN-e-PSY Study is the first French clinical tri-
al measuring the impact on functioning of a mobile
application to improve case management.

» The application is anchored in a recovery-oriented
approach to improve its relevance.

» Co-design methods should improve relevance and
efficacy of the application.

» The nature of the intervention does not allow
blinding, but the involvement of a blinded assessor
reduces the risk of bias.

INTRODUCTION
Psychosis and early intervention
First episode psychosis (FEP) affects 3% of
the population—mainly adolescents and
young adults, the majority of whom prog-
ress to psychotic disorder' >—and has severe
consequences, such as suicidal behaviour.?

From the first full-blown symptoms to the
next 2-5 years, the early stages of psychotic
disorders represent an opportunity to
targeted care and prevention. It is a critical
period* as clinical prognosis is worsened
when intervention is delayed and the dura-
tion of untreated psychosis is increased,” and
is a key period to reduce mortality as it is char-
acterised by an elevated risk of suicide® and
low physical health outcomes.” In addition
to the symptomatic components, this period
is also critical for personal growth at educa-
tional, professional and emotional levels.®

A negative course can be avoided by the
establishment of ‘early intervention in
psychosis’,” which is constituted by a set of
integrated supports that lead to a reduction
in the symptoms of the disease, promote
recovery, and foster better social and
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professional functioning (for review and meta-analysis see
Correll et al 2018').

Case management: a strategy to promote recovery in early
psychosis

Early intervention programmes involve multidisci-
plinary teams, including a care coordination function
embodied by a ‘case manager’. Case management
requires essential qualities/skills such as: accessibility,
flexibility, optimism and competence.'’ The missions
of case managers include assessing the patient’s needs,
developing a care plan to meet the latter, organising
access to the different components of the care plan,
monitoring and evaluating care, and providing clin-
ical follow-up.'” These missions are broken down into
several actions and the content is adapted to the dura-
tion of care according to the severity of the disorder
and the level of remission. This model of intervention
is effective for patients with FEP and is now considered
as a ‘standard’ of care for this population."’

Psychosis and engagement in healthcare: a critical situation
‘Patient engagement’ refers to the process of building the
capacity of patients to facilitate and support their active
involvement in their own care. In psychotic disorders, the
engagement in the care process is fragile, particularly in
the context of FEP that is associated with a high risk of
care disengagement, often leading to a relapse; between
20% and 40% of patients with FEP disengage from care
despite significant therapeutic needs,'* and the relapse
rate 1year after stopping treatment ranges from 28%"
to 67% after a FEP.'® Though FEP services exhibit better
engagement rates when compared with usual care, it still
remains a critical issue, notably due to the variety and
complexity of its determinants in patients with F EP."
Several factors at the individual level can influence
engagement (eg, substance abuse, trauma history, severity
of psychotic or general psychopathology, poor premorbid
social adjustment) but determinants at the service level
can also interfere with engagement. Among these, one of
the most important is the perception that care delivered
is not adapted to the patients’ needs.' Contrary to other
countries in Europe, in France the implementation of FEP
services is still at the start and important delays in their
implementation had been pointed out recently.' Despite
national efforts to bridge the gap between knowledge
and clinical routine, until recent years, initiatives were
limited to expert centres in university hospitals.20 More
recently FEP services disseminate in different French
regions.”' In this context there is an urgent need to trans-
late evidence-based data into clinical tools tailored for the
FEP services context.'? It this vein, it is essential that case
managers involved in FEP services have access to tools
designed according to the patient needs and not solely
to symptoms, in a recovery-oriented and biopsychosocial
approach, to foster the feeling of commitment of patients
in their care process.

Mobile applications in mental health: a promising way to
promote engagement in FEP services

The use of mobile applications for smartphones
represents an interesting perspective to improve the
engagement of patients with FEP in care.” Mobile appli-
cations now appear as promising tools for better engage-
ment in care, and for better self-management capabilities
and better coordination of resources.” Recent data show
an increase in the rate of smartphone equipment in the
population of patients with psychosis (over 80%) and
qualitative data in this population show that this type of
tool is in high demand, in particular to promote the link
between the patient and the services and to strengthen
the self-management capacities.”*

Despite the fact that some applications specifically
designed for patients with FEP exist and have shown
promising results,”” none have been developed in French
language and evaluated in the French healthcare system.
Anchoring the design of the application in a recovery
theory would allow to better align the actions resulting
from the use of the application with the patient’s needs.
Moreover, it has recently been shown that developing tools
using a ‘User-centred design’ methodology is feasible in
populations with FEP.** We hypothesise that this method
is particularly suitable for a ‘recovery-oriented’” approach.

Research hypothesis

Our hypothesis is that the use of a mobile case manage-
ment application for planning and monitoring individ-
ualised care objectives, co-designed with patients, their
carers and health professionals, improves the functioning
of patients managed for FEP, compared with usual case
management.

Objectives

Main objective

The main objective is to evaluate, in a randomised
controlled trial (RCT), the efficacy at 12 months of the
use of a co-designed recovery-centred planning mobile
application (PLAN-e-PSY planning app) in case manage-
ment to improve the functioning of patients managed for
an FEP, compared with usual case management practices
within the same services.

Secondary objectives
The secondary objectives of this study are:
A. Patientrelated objectives

1. To study the impact of the PLAN-e-PSY planning
application at 6 months, compared with usual
practice, on the change of patient functioning,

2. To study the impact of the 12-month PLAN-e-PSY
planning application compared with usual prac-
tice on days of hospitalisation for psychosis re-
lapse.

3. To study the impact of using the PLAN-e-PSY plan-
ning application at 6 months and 12 months com-
pared with usual practice on:

a. The change of engagement in patient care,
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b. The change of the therapeutic alliance between the content and form of the smartphone application
the patient and the case manager, during co-building workshops. For practical reasons,

c. The change of the patient’s adherence to phar- the workshops phase will take place in Lyon which is
macological treatments, the leading site with the involvement of patients from

d. The change of the patient’s psychotic symptom- two participating centres (Lyon and Saint-Etienne
atology, sites).

e. The change of the patient’s level of recovery, 2. Deployment and evaluation of the effect of the inter-

f. The change of the patient’s quality of life, vention in an RCT, including mixed quantitative and

g. The change of the patient’s level of activation qualitative approaches, and a study of the implementa-
(empowerment), tion of the intervention.

h. Patient satisfaction with his or her case manage-
ment follow-up. Phase 1: User-centred design co-building process

B. Implementation process The co-design of the intervention takes place in two major

To study the implementation of the PLAN-e-PSY appli- successive stages: (see figure 1) (1) Co-design workshops

cation in case management in the intervention group at ~ With user committees to obtain version 1, then (2) Testing
12 months. on a sample of patients (some of whom will have partici-

pated in the workshops) to obtain version 2 which will be
evaluated during the RCT.
METHODS AND ANALYSIS

Type of study Co-design workshops of user committees to obtain version 1

This is a prospective multicentre open label RCT  The ‘recovery’ approach, as the conceptual framework of the
comparing two parallel open arms. A mixed method will workshops

be used, associating to the RCT a qualitative evaluation  1p order to improve the overall impact of the care process
through semistructured interviews. Randomisation will in patients and their functioning, the application will be

be stratified on the case manager. There is no blinding  hyilt in a ‘recovery’ perspective, in order to better suit
for the patient or the case manager, but evaluation will be patient needs.?’

carried out by a blinded psychiatrist. Recovery takes place in several dimensions (clinical,

The study will be conducted at four centres (with  functional, social, physical and existential) and considers
already existing clinical and teaching collaboration) in the person as a whole.?® The dimensions of recovery and
two regions of France. illustrations are provided in table 1.8%

This study will be carried out in two successive phases:

1. Co-design phase of the intervention based on the it-  Organisation of the workshops
erative ‘user-centred design’ approach, involving repre-  The objectives of the workshop phase is the design and
sentatives of carers, patients and caregivers to define prototyping of version 1 of the application. The method

Research idea: [ YY)

: [ 1A @
IMcb.lle App for - 6-".“-3 - Design of the mobile
planning recovery application

goals

E

Co-Building of the application
Focus Groups
Researchers/Patient/Caregivers

Prototype test Application prototype
Pilot users (Patients/Caregivers)

. N\ DN

O+l

Feasibility testing in FEP
programme
PLAN-e-PSY version 1.0 Patient/Caregivers

Figure 1 Design diagram of the PLAN-e-PSY application.

Haesebaert F, et al. BMJ Open 2021;11:€050433. doi:10.1136/bmjopen-2021-050433 3



Open access

Table 1

Dimensions
of recovery

Dimensions of recovery and their illustrations

Indicator illustration

Clinical » Severity of symptomatology
» Number of psychiatric hospitalisations
or length of stay, number of outpatient
therapeutic interventions

Functional » Accessing and maintaining an employment
in a competitive environment
» Access to satisfactory independent
accommodation

Social » Network and social support

» Diversity and frequency of social activities

» Integration into the community, sense of
belonging to a community

Citizenship

Weight regulation
Absence of problematic substance or food
consumption

» Level of hope for the future

» Emotional, spiritual well-being

>

>

>

Physics » Physical health
>
>

Existential

Sense of self-efficacy, autonomy
Feeling of empowerment

used is a participatory approach combining co-building
workshops and individual interviews in a ‘user-centred-
design’ approach. This process comprises four main stages:
(1) Specification of user needs, (2) Co-building of the
application according to user requirements and needs,
(3) Evaluation of the tool by the users, (4) Adjustment of
the application design according to user feedback.”

Patient and public involvement

The objectives of the PLAN-e-PSY application will be the

result of co-building work by balanced joint committees

composed of 8 to 10 people. The groups will be composed
of:

» Two to six representatives of the target users, that
is, patients treated in an FEP service as well as case
managers of these same services. Patients will be in
a stable phase of their illness and will meet a clinical
psychologist involved in the project (AP) to ensure
their capacity to actively participate before the inclu-
sion. They will also give their informed consent for
the participation in this phase (see online supple-
mental file).

» Arepresentative of the patients’ carers recruited from
family associations.

» An associate psychologist, trained in social representa-
tions analysis, who will be responsible for observing
and collating the exchanges.

» Two facilitators, a psychiatrist with a strong experience
in group animation and a peer helper will present
the objectives of each session and answer questions
and comments from the participants. The psychiatrist
ensures that the group runs smoothly and that there

3

is a balance in the distribution of speaking time and
good group dynamics among the stakeholders.

» The developer of the application who will be able to
join the committee in order to discuss in real time the
feasibility of the proposals that are made. The devel-
oper may also prepare a first version of the applica-
tion in the form of a sketch, with a view to materialise
the exchanges and provide the committee with an
illustrated design of the application.

The aim of these meetings will be to collaboratively
build the prototype of the patient application which will
be used with the case manager to define the care objec-
tives and ensure their follow-up.

Four meetings will be organised over a period of 2
months. The quality of the workshop process will be
improved by postsession debriefing with the facilitators
(psychiatrist and peer helper), the psychologist and the
steering comity. A balanced involvement of all stake-
holders will be a priority for the committee, and adjust-
ments may be proposed before each workshop.

Feasibility testing

Following the design of the first version of the applica-
tion by the developer, in conjunction with the co-building
committee, an initial test will be carried out on a sample
of a minimum of five patients in the four FEP services
until data saturation. After this step, an improved version
of the application will be used and evaluated in the study
presented here.

Phase 2: RCT

Intervention studied: PLAN-e-PSY mobile application

The version of the application to be evaluated here will
result from the process described above; therefore, the
full version cannot be presented here. It will be an opti-
mised version of the prototype described below.

Minimum specifications of the application prototype
The main purpose of the application will be to assistin the
definition of patients’ goals using an approach rooted in
recovery theory, with the monitoring of goal achievement
in several stages. The formulation of objectives will thus
be done in several stages (illustrated in figure 2 through
an example of a possible prototype):

» A first stage of discussion with the patient and the case
manager: The case manager introduces the five
dimensions (clinical, existential, functional, physical
and social) by citing a typical example for each dimen-
sion. He or she then asks the patient to list the points
that could be improved in each dimension.

» In a second step, the patient selects up to five specific
objectives per dimension in total during a discussion
with the case manager, assisted by the application.
The app requires to position the level of achievement
of each objective on a Likert Scale: from ‘not at all
achieved’ to ‘achieved’.

» In a third step, the patient, accompanied by the case
manager, will have to list the actions to be carried
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1 define my objectives
—

My recovery objectives P —

Iselect up to 5 objectives per
dimension (here functional
dimension - Daily)

Y Functional

Being more orderly in my home

Making my accommodation

Figure 2 Example of a possible prototype for PLAN-e-PSY.

out to achieve his or her objectives. Each action
could require the intervention of a facilitator and/
or the use of a psychoeducational information sheet
or an online resource that can help the user in their
recovery process. The whole process of defining
objectives should not exceed 15 days.

An evaluation of the achievement of the objectives will
then be requested weekly by the application through
notifications. These will serve as a reminder so that the
patient can carry out a regular evaluation and update of
his or her project. If the patient reaches a plateau in the
achievement of the objective, he or she will receive a posi-
tive feedback and the means of increasing the level will be
re-examined with the case manager. The objectives will be
reviewed regularly with the case manager and systemati-
cally every 2 weeks.

The application will have customisable profile manage-
ment with a nickname and a picture. Warnings signs and
a crisis plan can also be added. The app will include a
general support area with links to websites with recovery
resources. The app will be available on iOS and Android
platforms. The development will use technology that
allows a similar rendering on both platforms to limit the
bias of the type of smartphone used. Since privacy has
been identified as one of the priorities of patients in their
expectations regarding mobile health applications,” the
data will be stored only locally on the phone without
transfer to any third-party services.

Comparison—control group

The FEP services participating in the study offer their
patients case management that will correspond to usual
treatment of the control group. All the centres are part
of the National Transition Network (https://idpsy.org/
reseau-transition/centres/). Care delivery is based on
intensive treatment during the critical period of psychosis,
drawing on a wide network of caregivers (including the
case manager) and non-caregiving professionals, working
together towards the successful recovery of the patient.32

Randomisation

Randomisation will be carried out centrally by Interactive
Web Response Service (IWRS, ENNOV Clinical solution)
using a random list generated by the permuted-block
method, and stratified on the case manager to produce

1 define my objectives
——
My recovery objectives

Hlustration of step 3
Functional After defining with my case
manager the key steps and
Noods actions to be carried out to
achieve the objective of
continuing my studies, |
assess where | am now.

When I have reached a
significant milestone | get a

trophy: (@

balanced 1:1 groups. The allocation sequence will be
generated by the statistician in charge of the study, blinded
to the coordinating centre and investigators. The rando-
misation will be performed by the case manager who
will connect to the eCRF (ENNOV Clinical randomisa-
tion module). The randomisation will allow transmission
of individual login connection codes to the application
for patients allocated to the intervention group, thus
ensuring that patients in the control group cannot down-
load and use the application.

There is no blinding for the patient or the case manager.
Nevertheless, the evaluation of the comparative outcomes
between the two groups will be carried out by a psychia-
trist who is not involved in the follow-up of the patient
and who will be blinded to the patient’s group.

Qualitative aspects

This protocol is based on a recovery-centred approach
and allows substantial qualitative analysis of the data. In
the first phase (co-building process), the user committee
representations about recovery and resources will be
analysed by a social psychologist and collected to build
the first version of the mobile app. This version will be
then enhanced by the first users’ suggestions.

In the second phase (RCT), semistructured interviews
will be conducted in a sample of 15-20 patients from
the intervention group (selection based on a voluntary
and maximum variation approach regarding centre, age,
gender) and with case managers of each participating
centre (eight case managers involved in the study) 12
months after the intervention.

Interviews will be conducted until saturation. Face-to-
face or video interviews will be conducted by a psycholo-
gist trained in qualitative research, based on an interview
grid design to explore: (1) The user experience, including
acceptability, appropriation and use of the application,
(2) The perceived benefits and shortcomings of the appli-
cation, (3) The changes induced by the application in the
patient-case manager relationship, and (4) The impact
on recovery, care pathway and care adherence.

All interviews will be audio-recorded and transcribed
verbatim. Thematic content analysis will be performed
using the NVivo software (NVivo QSR international).
Triangulation will be conducted by combining the results
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of the patients and the case managers, and by combining
the interviews and the quantitative results. The qualitative
results will inform the interpretation of the quantitative
results on the impact and use of the application.

Outcomes

Primary outcome

The main assessment criterion is the variation in the
patient’s functional score measured by the Personal and
Social Performance (PSP) Scale® between inclusion and
12 months, provided by a psychiatrist, trained in the use
of the scale, not directly involved in the patient’s follow-up
and blinded to the patient’s allocation group.

PSP is a hetero-evaluative scale used internationally but
is also available in French, ensuring operation in a single
score that takes into account four domains: productive
social activities (work/studies), social network, personal
care, and disruptive or aggressive behaviour. The inte-
grative score ranges from 0 to 100, the higher scores
reflecting better functioning. Functioning corresponds
to an individual’s capacity to assume his or her social role,
in the domestic, professional or school, emotional, family
and friendship spheres. This is the final objective of case-
managed FEPs.

In terms of psychometric properties, this scale has:*

» A Cohen’s kappa score weighted at 0.95, revealing a
strong interjudge agreement.

» An intraclass correlation coefficient of 0.98, reflecting
high inter-rater reliability.

Secondary outcomes
The secondary outcomes, linked to the secondary objec-
tives detailed above, are as follows:

Patient-related outcomes

1. Change of the functioning score measured by the PSP
between inclusion and 6 months in the two groups.

2. Patient evaluation at 12 months in both groups of the
number of days of hospitalisation for relapse of psycho-
sis over 12 months, collected at follow-up.

3. Evolution of the following criteria between 0 and 6
months and between 0 and 12 months in both groups:
a. Patient engagement in care as measured by the Ser-

vice Engagement Scale (SES) translated into French
(Tait** 2002).

b. Therapeutic alliance as measured by the Working
Alliance Inventory (WAI), patient scale and caregiv-
er scale (case manager).g5

c. Adherence to drug treatment as measured by the
Medical Adherence Rating Scale (MARS) Score.*

d. Psychotic symptomatology assessed by the Positive
and Negative Syndrome Scale (PANSS) This hetero-
questionnaire gives three scores, positive symptoms,
negative symptoms and general psychopathology.
The reliability estimated by Cohen’s Alpha Index
for the positive scale op=0 .73 and negative on=0.83.
The overall reliability is 0:=0.79.%

e. Recovery measured by the Stages of Recovery In-
strument (STORI) 0:=0.88-0.94.%

f. Quality of life using theSchizophrenia Quality of
Life Questionnaire Short Form - 18 items (S-QoL
18) 0=0.72-0.84.%

g. Empowerment level measured by the self-
administered Patient Activation Measure (PAM)
Questionnaire (Hibbard et aland Hudon et al).

h. Patient satisfaction with case management, evalu-
ated by a self-administered questionnaire using a
Visual Analogue Scale.

Implementation process
Evaluation will be performed at 12 months in the inter-
vention group of the fidelity of use and effective use of
the PLAN-e-PSY application by the case manager and the
patients, which encompasses: fidelity of use of the defined
procedures, use of the different parts of the application,
proportion of case management consultations during
which the application was not used at 12 months, propor-
tion of patients who stopped using the application at 12
months and reasons given, effective time of use of the
application—these elements will be collected from the
internal monitoring data of the application.

The acceptability and appropriation of the application
by patients and the case manager will be assessed during
the semistructured interviews.

Eligibility criteria

The study will involve patients presenting an FEP, followed
in FEP services (four centres in Auvergne-Rhone-Alpes
and Bourgogne), and having initiated antipsychotic treat-
ment less than 6 months previously (admission criteria
in most FEP services). Participation in the study will be
offered to all eligible patients treated in the abovemen-
tioned FEP services.

Inclusion criteria

» Men and women aged between 18 years and 30
years enrolled in a specialised FEP service for a first
psychotic episode, defined as follows:

- Presence of daily psychotic symptoms for more
than a week that have been characterised at a clini-
cal examination by a psychiatrist.

- Initiation of antipsychotic treatment for less than
6 months.

- A diagnosis of schizophrenia, schizoaffective disor-
der, schizophreniform disorder or brief psychotic
disorder established during the past 6 months ac-
cording to the Diagnostic and Statistical Manual of
Mental Disorders, fifth edition (DSM-5) criteria.

» Mastery of the French language (read and spoken).
» Owning a smartphone.
» Having provided written informed consent.

Criteria for non-inclusion

» Patients in psychiatric intensive care units because of
severe agitation/disorganisation.

» Patients under guardianship.
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Premature exit criteria
As part of the study, every effort will be made to follow-up
all patients for the duration of the protocol and to collect
the 12-month end point. If necessary, the reasons for
withdrawal from the study will be collected: withdrawal of
consent, refusal of follow-up, relocation, death.

If the patient is no longer being followed-up in the
study without any cause being identified, he or she will be
considered lost to follow-up.

Study schedule

Inclusion will take place following the referral of patients
to the participating FEP services. This, as well as the
follow-up visits will be carried out by a psychiatrist not
directly involved in the patient’s follow-up.

Follow-up visits will be carried out respectively at 6
months and 12 months=15days from the date of inclu-
sion. They will include a clinical examination with the use
of different scales that make up the main and secondary
objectives of the study (see table 2).

Statistical aspects

Number of subjects required

The main assessment criterion is the variation in the
PSP Score between 0 and 12 months. According to the
study reported by Chang et al,"’ comparing a ‘standard’
and an ‘extended’ early intervention programme in a
specialist team, the SD of the PSP score is close to 13 at
0 and 12 months in both groups. Assuming a correla-
tion of 0.5 between the PSP scores at 0 and 12 months,

Table 2 Patient follow-up and assessment schedule

Steps Preinclusion

Inclusion

Follow-up to 6 Follow-up to

months 12 months End of study

Moment D-30 to D-15

DO

M6x15 days M12+15 days M12 =15 days

Steps
Patient information X
Clinical examination
Collection of informed consent
Verification of inclusion criteria X
Psychiatric history X
Written informed consent
Randomisation
Use of the application
Evaluation of efficacy
PSP Scale
Number of days in hospital
SES
WAI
MARS
PANSS
STORI
S-QoL 18
PAM (empowerment)
Satisfaction (VAS)
Search for adverse events

Evaluation of implementation in practice
Acceptability X
Reliability
Use in practice X

Semistructured interviews (case manager
patients)

>

xX X

X X X X X XX X X X X X X X

X X

X X X XX X X X X X X X X
X X X XX X X X X X X X X

X X
X X

MARS, Medication Adherence Rating Scale; PAM, Patient Activation Measure; PANSS, Positive and Negative Syndrome Scale; PSP, Personal
and Social Performance; SES, Service Engagement Scale; S-QoL 18, Schizophrenia Quality of Life Questionnaire Short Form; STORI, Stages
of Recovery Instrument; VAS, Visual Analogue Scale; WAI, Working Alliance Inventory.
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the SD of the variation in the PSP score would also be
13.

Based on the results of the study reported by Chang et
al,** a 6-point difference in PSP score variation between
the two groups can be expected. Under these hypotheses,
the inclusion of 75 subjects per group will lead to a power
of 80% to demonstrate a statistically significant difference
between the two groups, for a two-sided alpha level of 5%
(Fleiss et al)."!

Taking into account 10% of patients lost to follow-up, it
will be necessary to include 84 subjects per group, that is,
a total of 168 individuals.

Statistical methods

General aspects

A significance threshold of 5% will be considered in
the analyses. The analyses will be carried out using SAS
software, V.9.4 (SAS Institute, Cary, North Carolina,
USA) and R software.*” The analysis of the primary and
secondary outcomes will be carried out on the intention-
to-treat (ITT) population. Missing data will not be
replaced. The primary analysis of the primary end point
will be performed using a mixed model assuming that
missing data are randomly missing; this will allow to
consider all patients for the ITT analysis. A secondary
analysis will be performed by replacing the missing score
changes with the highest negative changes observed in
the study.

Primary outcome

The change in the PSP Score between inclusion and 12
months will be compared between the two groups using a
linear mixed-effects model.

This model will take into account as fixed effect the
assessment time (inclusion, 6 months and 12 months; this
variable will be taken into account in a qualitative way,
or a quantitative one if the PSP evolution over time is
linear), the centre, the intervention group and an inter-
action between the assessment time and the group. This
interaction will allow the assessment of the benefit of
using the application.

The model will take into account, in random effects,
one random intercept per case manager and one random
intercept per subject nested at the case manager level,
and, depending on the data and on the linearity of
the PSP evolution over time, a random slope per case
manager, and a random slope per subject nested in the
case manager.

A single mixed model will be built that will include the
PSP Scores over all three assessment periods.

For the main objective, the effect of application between
inclusion and 12 months will be tested only on the basis of
the interaction coefficient associated with the group and
the 12-month assessment time.

In the second step, the effect of the intervention will
be tested at 6 months using the associated interaction
coefficient.

Secondary outcomes

The number of days of rehospitalisation for relapse of
psychosis will be compared between the two groups using
a Poisson regression model which takes into account as
explanatory variable the centre and the group.

Criteria related to the therapeutic alliance between
patient and case manager, patient adherence to phar-
macological treatments, psychotic symptomatology, level
of recovery, quality of life, level of patient activation and
commitment to care will be analysed in a similar way to
that of the primary outcome.

Patient satisfaction and case management follow-up
will be analysed using a linear mixed model taking into
account as fixed effect the evaluation time (6 months
or 12 months; qualitative variable), the centre and the
group, and will include a random intercept per case
manager and a random intercept per subject nested at
the case manager level.

DISCUSSION

Strengths and limitations

The PLAN-e-PSY Study is an open-label, multicentre,
superiority, RCT study. The study will take place in FEP
services in four psychiatric hospitals (Lyon, Saint-Etienne,
Clermont-Ferrand and Dijon).

The study conducted will provide results with a high
level of evidence. In addition, we will integrate mixed
quantitative and qualitative approaches aimed at
obtaining a global and in-depth evaluation of the effects
of the intervention on patients and professionals. Finally,
we will assess the acceptability of the intervention and its
integration into practice so that we can then facilitate its
wider deployment and its sustainability after the study is
completed.

The primary outcome chosen, improvement in patient
functioning, is currently a priority objective of psychiatric
care for FEP."” Functioning is associated with quality of
life*” and is strongly bound to patients’ objectives on a
recovery-oriented perspective. Patient functioning will
be assessed using the PSP.”> This is a validated scale in
patients within the schizophrenia spectrum, translated
into French* and widely used in the literature in diverse
settings including in FEP services.” ™ It provides an inte-
grative score with good psychometric properties. The
choice to consider the 12-month measurement as the
main criterion makes it possible to measure the effect of
the intervention over a period conditioning the commit-
ment to care and the long-term prognosis.

Secondary end points reflect the different dimensions
that may be impacted by the intervention and are poten-
tially predictive of the long-term prognosis. They include
several dimensions: clinical and symptomatic (PANSS),
progress through the stages of the recovery process
(STORI) and quality of life (S-QoL 18). In addition, we
will measure commitment to care according to different
approaches: the degree of activation or empowerment
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(PAM), engagement in FEP service (SES), therapeutic
alliance (WAI) and drug compliance (MARS).

Although the SES is validated in FEP services, most of
the measurements for secondary outcomes are tools vali-
dated for patients with schizophrenia or along the schizo-
phrenia spectrum, or even, more generally in patients
with mental health disorders. Nevertheless, we think
these measurements will provide useful information for
the future development of tools (digital or not) dedicated
to improving case management.

This study cannot be blinded due to the nature of the
intervention, involving the use of a mobile application in
the intervention group and the usual case management
practices in the control group. The intervention requires
the active participation of the patient as well as the care-
giver. Nevertheless, several elements reduce the risk of
potential measurement bias associated with conducting
the trial in an open trial: (1) Theuse of a validated stan-
dardised scale (PSP) as the primary outcome, and (2) The
collection of this scale by a trained assessor, not involved
in the clinical follow-up of the patient, and unaware of
the group to which the patient is allocated.

Finally, the feasibility will be increased by an already
existing collaboration of the four centres in the clin-
ical and teaching fields. All the centres are part of the
National Transition Network (https://idpsy.org/reseau-
transition/centres,/) which will also increase engagement
of stakeholders in the research process and feasibility.

Originality and potential benefits of the application

The originality of our project concerns, on the one hand,
the intervention—a mobile monitoring application that
will be used jointly by patients and case managers. Smart-
phone use rates among people with psychotic disorders
are close to the general population® and the use of
smartphones could increase the use and acceptability of a
monitoring tool in the young FEP population. Moreover,
the relevance of the application will be reinforced by its
design in a recovery-oriented conceptual framework, its
adaptation to each stage of management, to the literacy
level of patients and to their environment.

On the other hand, the methodological innovation
lies on the collaborative and patient-centred design of
the application (‘user-centred design’ approach). These
approaches are still underdeveloped in mental health,
although aligning care with patients’ and carers priori-
ties in a collaborative manner could increase the prac-
tice of health professionals, improve the relevance of
the care objectives, and promote adherence and moti-
vation. The tool will also make it possible to formulate a
personalised care project, individually adapted to each
person. According to our hypotheses we expect several
benefits of this approach for patients, in terms of func-
tioning; benefits in term of challenging issues in FEP
services such as communication with case managers,
patients’ engagement and treatment adherence, can
also be expected.

ETHICS AND DISSEMINATION

The protocol received ethical approval by the ‘Comité
d’évaluation éthique de 'INSERM’ Institutional Review
Board IRB00003888 (reference number 20-647). The
final application used for the RCT will be resubmitted for
final approval.

The paper refers to version 1 of the protocol (22
September 2019). Important protocol modifications will
be registered in the ClinicalTrial.gov registry and commu-
nicated to the ethics committee.

The results of the study will be published in a peer-
reviewed journal. They will also be disseminated through
local, national and international conferences. We will also
communicate the results to patients and family repre-
sentatives’ associations through partnership meetings.
Authorship in the final paper will meet the International
Committee of Medical Journal Editor authorship criteria.
No professional writers will contribute to the study.

Once published, the application will be optimised
and disseminated to the National Transition Network
((https://idpsy.org/reseau-transition/centres/) in
French FEP services.

Study committees

The study steering committee is responsible for over-
seeing the supervising the implementation and conduct
of the study, possible revisions of the protocol, writing
reports and publications.

Members of this committee include the principal inves-
tigator (FH), the methodologist (JH), the biostatistician
(FS), one research professional (LM), one psychologist
(ED) and one psychiatrist (EF).

No data monitoring committee was required due to the
type of the intervention.

Consent to participate

Psychiatrists will obtain informed consent from partici-
pants, with forms approved by the ethics committee, for
each study phase (see online supplemental file 1 for the
phase 1 consent form).

Confidentiality

Personal data will be collected on paper and on electronic
data storage and pseudonymised. Only pseudonymised
data will be used for the study. Only the investigators and
members of the steering committee of the study will have
access to the final data set.
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