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Abstract

Background:

Given the strong evidence for their effectiveness, early intervention services for psychosis (EIS) are being
widely implemented. However, heterogeneity in the implementation of essential components, remains an
ongoing challenge. Rapid learning health systems (RLHS), that embed data collection in clinical settings
for real-time learning and continual quality improvement, can address this challenge. We therefore
implemented a RLHS in 11 EIS in Quebec, Canada. This project aims to determine the feasibility and
acceptability of implementing a RLHS in EIS, and to assess its impact on compliance with standards for
essential EIS components.

Methods:

Following literature recommendations, the implementation of this RLHS involves six iterative phases:
external and internal scan, design, implementation, evaluation, adjustment, and dissemination. Multiple
stakeholder groups (service users, families, clinicians, researchers, decision makers, provincial EIS
association) are involved in all phases. Meaningful indicators of EIS quality (e.g., satisfaction, timeliness
of response to referrals) were selected based on literature review, provincial guidelines, and stakeholder
consensus on indicators prioritisation. A digital infrastructure was designed and deployed that comprises
(a) a user-friendly interface for routinely collecting data from programs (b) a digital terminal and mobile
app to collect feedback from service users and families regarding care received, health, and quality of life
(c) data analytic, visualization and reporting functionalities to provide participating programs with real-
time feedback on their performance over time, and in relation to standards and to other programs, along
with tailored recommendations. Community of practice activities are being conducted that leverage
insights from data to build capacity among programs to continually progress towards aligning their
practice with standards/best practices. Guided by the RE-AIM framework, we are collecting quantitative
and qualitative data on the Reach, Effectiveness Adoption, Implementation and Maintenance of our
RLHS. These RE-AIM data will be analyzed to evaluate our RLHS's impacts.

Discussion:

This project will yield valuable insights about how a RLHS can be implemented by EIS, along with
preliminary evidence for its acceptability, feasibility and impacts on program-level outcomes. Its findings
will refine our RLHS further and advance approaches that bring data, stakeholder voices and
collaborative learning to improve outcomes and service quality in psychosis.

Trial registration: NA

Background
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Psychotic disorders, which include schizophrenia-spectrum and affective psychoses (bipolar and major
depressive disorders with psychosis), have a lifetime prevalence of 3-3.5% [1, 2] and typically emerge
during a major neuro-socio-developmental period (15-30 years old), posing further challenges in the early
stages of illness management.

Early intervention services for psychosis (EIS) are now widely recognized as more effective than routine
care for the treatment of psychosis [3-5] in the first, critical 2-5-year period [6]. EIS aim to reduce the
duration of untreated psychosis (i.e., the delay between first psychotic symptoms and initiation of
adequate treatment), which negatively impacts clinical and functional outcomes [7-10], and to positively
impact longer-term outcome trajectories by maximizing symptomatic, functional and recovery outcomes
in this critical period. The EIS model was designed to address ubiquitous challenges in treating psychotic
disorders, such as poor service engagement, medication non-adherence and comorbid substance use,
which are particularly salient in the early years [6, 15]. This period is also associated with maximum risk
for tragic outcomes like violence, social and vocational impairment, long-term disability, and suicide [6, 8,
11-14].

Many countries [16, 17], including Canada, have implemented the EIS model. Based on international and
national guidelines for quality care, the model includes, among other essential components, an open
referral process, timely access to treatment (reduced treatment delay), active engagement of service users
and family members (encouraged by a youth-friendly atmosphere), and comprehensive team-based care
that combines pharmacological treatment using the lowest effective doses of antipsychotic medications
with the provision of integrated, evidence-based psychosocial interventions [16, 18, 19]. Appropriate
patient-staff ratios and continuous professional development are also recommended by the model [16,
18,19].

In Canada, Ontario and British Columbia have taken the lead in developing EIS policy for Canada and
creating provincial EIS networks [16, 17]. In the late 1990s, clinicians supported by their institutions led
the initial development of EIS for Quebec, where the present research team is based. This was followed
by the creation of the Association québécoise des programmes pour premiers épisodes

psychotiques (AQPPEP), the Quebec association of EIS, in 2004. Support for implementation of EIS
across jurisdictions is enhanced by continuous professional development, networking, mentoring,
communities of practice and the promotion of evidence-based practices, use of clinical guidelines and
innovation. Yet despite these efforts, EIS implementation in Canada [20-22] and internationally [23-25]
has long been impeded by a lack of standards in some jurisdictions, and implementation challenges
related to delivering complex models of care in real-life settings [21, 22, 26]. Research has identified major
challenges in relation to integrating essential organizational components (e.g., open referral processes,
appropriate patient-case manager ratios) [22], insufficient funding and mentoring to ensure consistent
implementation [22-25] as well as lack of systematic monitoring related to quality of care indicators and
outcomes [21, 22, 26].
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In 2017, the Quebec Ministry of Health and Social Services invested an additional $10 million to improve
existing EIS and develop new services in underserved regions, adding approximately 16 new teams, for a
total of 33 EIS teams, by 2020, which doubled EIS coverage across the province in less than 3 years. The
Ministry of Health and Social Services also published the 2017 Cadre de référence pour les Programmes
d’intervention précoce pour la psychose, the Quebec guidelines for EIS, providing guidelines on the
essential components and related indicators for EIS. While service improvements have been observed
since promulgation of this policy and related funding commitments [21], gaps remain in the
implementation and real-time monitoring of practices related to EIS standards in Quebec. Indeed, a survey
conducted on 28 of the 33 Quebec EIS in 2020 revealed that administrative/organisational components
were less widely implemented, such as clinical/administrative data collection, respecting recommended
patient-to-case manager ratios and quality assurance monitoring. Moreover, many EIS were not able to
offer some recommended specialised treatments such as CBT or peer support, often because of lack of
appropriately trained professionals.

In other fields of medicine, rapid learning health systems (RLHS) that embed data collection in clinical
settings for real-time learning and continual quality improvement have been deployed to improve service
quality. We designed and piloted a Rapid Learning Health System (RLHS) to support Quebec EIS by
systematically collecting real-time data to be used for improving service quality and clinical practices.

Methods
Objectives

The primary objective of this multi-phase, mixed-methods project is to determine the feasibility and
acceptability of implementing a RLHS in EIS. The secondary objective is to evaluate two-year impact of
the RLHS on patient, family, EIS, and provincial-level outcomes (see Figure 1: Project conceptual
framework).

More specifically, feasibility and acceptability are evaluated in terms of 2 objectives using the RE-AIM
(Reach, Effectiveness, Adoption, Implementation and Maintenance) framework. Objective 1 investigates
Reach, Adoption, Implementation, and Maintenance of: (i) a user-friendly electronic platform that
captures continuous data on selected service quality indicators from individual EIS; (ii) continuous data-
informed feedback to EIS; and (jii) data-informed and capacity-building activities tailored to EIS members
of our LHS s and the overall Quebec EIS community for improving service quality where EIS components
are weaker. Objective 2 addresses “Effectiveness” by evaluating improvements in (i) adherence to EIS
components among participating EIS; (ii) capacity of EIS to collect data for monitoring quality of care; (iii)
key patient and family outcomes; and (iv) program-level and provincial decision-making related to
meeting quality of care standards in EIS.

Rapid Learning Health System (RLHS): A novel paradigm in EIS implementation
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The new RLHS healthcare paradigm [27] has been shown to promote innovation and responsiveness by
bridging the gap between evidence and practice, and improving efficiency, effectiveness, and quality in
healthcare delivery, primarily in medical healthcare settings [28-32]. Among various definitions of RLHS
[28-31], the most frequently cited is the Institute of Medicine definition which envisions “the development
of a continuously learning health system in which science, informatics, incentives, and culture are aligned
for continuous improvement and innovation, with best practices seamlessly embedded in the delivery
process and new knowledge captured as an integral by-product of the delivery experience” [33]. According
to the Institute of Medicine, a RLHS uses digital technologies to: (A) generate and apply the best evidence
to support collaborative healthcare choices by patients and providers; (B) drive the discovery process as a
natural outgrowth of patient care; and (C) ensure quality, safety, value, and innovation in health care [33,
34]. Digital technology, hardware and software that process and transmit digital information (e.g.,
electronic health records, databases, analytic tools, and visual dashboards), is at the core of the RLHS,
providing data and information as catalysts for system “learning” and the transformation of clinical
practice.

The RLHS addresses the knowledge-to-practice gap in medical care through the rapid and ethical transfer
of knowledge produced by clinical research into routine clinical practice [35, 36]. The RLHS can foster a
culture of shared responsibility between clinicians and patients [37, 38] and facilitate engagement by
patients, clinical teams and program managers for the production and dissemination of evidence to the
public [39]. A RLHS was thus chosen as an innovative research paradigm to guide transformation of the
Quebec EIS system by addressing previously identified gaps such as lack of, or inconsistent monitoring
of, quality and performance, and gaps between standards, evidence, and actual practice.

This study, conducted in partnership with EIS and key stakeholders, is grounded in principles of patient-
oriented research that support meaningful and active engagement by patients and families. Adhering to
this framework, we invited participation by patients, families, and knowledge users (e.g., program
administrators, clinicians, and representatives of the Centre national d’excellence en santé mentale of the
Quebec Ministry of Health and Social Services mental health advisory branch) in developing the study
(e.g., study design, choice of outcomes) and we will continue this practice in the implementation and
dissemination of study findings.

Guided by the literature [27, 33, 34], the implementation of our RLHS involves six iterative phases (AIM 1),
as elaborated below (see Figure 2: RLHS for EIS for Psychosis). They are:

1. Identify indicators for the RLHS for EIS through an external and internal scan and build the RLHS
community. This involves knowledge synthesis of relevant peer-reviewed literature and EIS guidelines
(external scan) and an environmental scan in the form of a survey for selected EIS (internal scan),
followed by the selection of meaningful indicators for quality care in EIS.

2. Design and set up a digital infrastructure for our RLHS to collect data routinely and iteratively
regarding selected indicators of quality care in EIS.
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3. Implement the RLHS data capture platforms in real-life setting, while systematically and
continuously analyzing data to generate new evidence and recommendations for improvement of
the RLHS.

4. Use RLHS digital technologies to collect data, perform analysis and propose recommendations for
subsequent clinical care, as well as capacity-building activities tailored to evolving needs in
individual EIS as identified by the data collected.

5. Evaluate outcomes related to clinical practice and program-level changes.

6. Evaluate overall outcomes of the RLHS and disseminate findings to key stakeholders.

Guided by the RE-AIM framework, we collect quantitative and qualitative data on Reach, Effectiveness
Adoption, Implementation and Maintenance of the RLHS. These RE-AIM data will be analyzed to evaluate
impact of the RLHS and address the two study objectives.

Study Settings

The RLHS literature recommends small scale pilot testing of digital technologies to build knowledge and
confidence regarding complex digital systems, as such innovations are often viewed skeptically by
healthcare clinicians and managers [27, 33, 34]. For this reason, we purposefully selected a maximum
variation sample of 11 EIS among the 33 existing EIS in Quebec based on various characteristics:
environment (academic and non-academic), setting (urban, semi-urban, and rural), years of operation (<5
versus >10 years) and patient age range covered by admission criteria (adolescence only, young
adulthood only, or both) (see Table 1: Characteristics of the selected sites). EIS were also selected for
their willingness to improve services and to represent diversity in relation to previously identified
implementation challenges they have faced [21]. All 11 EIS invited to the study agreed to participate,
although two of them mentioned staffing problems as a potential barrier to full participation in the
project. These EIS were retained, as staffing is an important issue in real-world implementation. As “early
adopters”, these EIS will guide implementation and future scale-up of the RLHS. Representatives of the
11 selected EIS participated in activities leading to development of this protocol and in project
implementation activities.

Table 1: Characteristics of selected sites
AIM 1: Assess feasibility and acceptability of a rapid leaming health system (RLHS) in EIS

Phase 1: Identifying indicators for the RLHS for EIS through an external and internal scan and building the
RLHS community (completed)

Quality indicators are measures or metrics based on guidelines or health organization directives used in
monitoring quality of patient care [40, 41]. The research team identified indicators based on extensive
literature reviews, including an external environmental scan of published national and international EIS
guidelines and fidelity scales and the peer-reviewed literature on program evaluation and outcomes in EIS
[20, 22, 42]. The team then conducted an internal environmental scan using an email survey (unpublished
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EIS for Location of the EIS Years of Average Number of Average number
Psychosis  : Urban, semi-rural, rural operation active service users of full time staff
1 Urban >10 290 16

2 Urban >10 220 10

3 Urban >10 150 12.5

4 Urban >10 45 2

5 Urban >10 270 14

6 Urban >10 180 3

7 Urban — Semi-rural <5 190 10

8 Semi-rural >10 30 4

9 Semi-rural <5 130 10

10 Semi-urban /Rural >10 60 3

11 Urban /Semi-rural <5 130 7.5

data) inviting clinicians, team leaders, local decision-makers/managers from participating EIS and other
key stakeholders (service users, caregivers, researchers, and representatives from the Centre national
d’excellence en santé mentale, Quebec Quebec Ministry of Health and Social Services), to prioritize the
indicators by importance, document the degree of implementation for each indicator in their respective
EIS, estimate capacity to improve implementation with the available resources and determine the
availability and level of data already collected for each indicator. We also assessed what resources would
be needed in each EIS for the measurement of designated indicators. Two group discussions by
videoconference with representatives of the stakeholder groups representing the various EIS were
convened to gather input and reach consensus on which indicators were most meaningful and feasible
for data collection (see Figure 3: Involvement of stakeholders in our RLHS for EIS for Psychosis).

Table 2 provides the final list of evidence-based indicators and corresponding data collection procedures.
In keeping with RLHS requirements, we chose measurable indicators (e.g., delay between referral and
initial evaluation; a scale for self-rated clinical outcomes). The indicators were also chosen to balance
maximum impact on program quality and patient outcomes with minimal burden related to data
collection for the participating EIS.

Table 2: List of Indicators
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Indicators
Service users engagement

and satisfaction with
services

Family engagement

Access to care —
pathways

Access to care- systemic
delays

Continuous Education (CE)

Provider to patient ratios

Evidence based practices
and recovery oriented

Self-reported outcome by
the patient

Example of data collected

Services adapted to the young peoples’ need

Youth-friendly environment

Disengagement

Outreach practices

Youth satisfaction

Type of intervention offered

percentage of families reached

Number of visits

Satisfaction of family members/relatives

Direct access

Referral sources, including self/community

Inclusion/exclusion criteria

Number of contacts before access

Time between referral and

- The first contact

- The first assessment

- The start of treatment etc.

Number and type of continuing education events attended by workers
Supervision/mentoring

Patient : Clinician ratios

Cognitive Behavioral Therapy, family intervention, employment / study
support, integrated treatment for Substance Use Disorders, peer
support

Type of specialists who offer the interventions

Percentage of Injectable and Clozapine, etc.

Patient's evaluation of their health, recovery, quality of life

Phase 2: Designing the RLHS by building digital infrastructure (Completed)

Program-level indicator data are collected using the RedCap digital platform, which provides an open-
access, user-friendly, secure electronic health data capture platform for routinely collecting real-time
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clinical data. Hosted by the Centre de Recherche du Centre Hospitalier de I'Université de Montréal, RedCap
allows the team leader of each participating EIS to collect program-level data. The platform is accessible
from any electronic device (e.g., computer, tablet, smartphone) through a secure, open access website.
Each EIS can independently import data by answering specific multiple choice and open-ended questions
on selected indicators.

Data from service users and family members on quality of services, an often-neglected indicator in the
literature, are collected during onsite, virtual or outreach clinical appointments. Each participating EIS
makes available a service user satisfaction questionnaire, on the “Happy Or Not” wireless digital
terminals conveniently located (eg. on the walls of waiting rooms); alternatively, the questionnaire can be
accessed on the web, or with any electronic device, through a barcode scan. The questionnaire includes
three questions. The first asks, “Are you satisfied with the service you received today?” Using four smiley
face emoticon buttons on the terminals, service users respond by choosing a face indicating whether they
are “very happy”, “happy”, “unhappy”, or “very unhappy” with the service they received. The second asks,
“Among the following items, which one did you appreciate the most/least: Quality of care and services,
being welcomed with respect, feeling listened to, waiting time, respect for my opinion, something else"?
These items were selected based on a literature review of youth-friendly mental health services and
prioritized by consensus with service user representatives. Finally, comments are solicited using an open

text box.

A second RedCap-supported digital questionnaire for more comprehensive evaluation of service quality
and self-evaluation of personal recovery dimensions may be completed online or with any electronic
device using a barcode scan or weblink. This quality of services digital questionnaire provides service
users and family members with access to either the same questionnaire as the one on the service user
feedback terminal with the four smiley emoticons (1-2 minutes duration), or a more detailed version (10
minutes duration). Satisfaction with the most recent onsite, virtual or outreach clinical appointment may
be evaluated, as well as service users’ perceptions dating from the beginning of the EIS. Finally, service
users can rate their satisfaction with their health situation and quality of life/recovery, and the impact of
services on their recovery journey.

Phase 3: Implementing the RLHS data capture platforms (completed) and feedback development
(ongoing)

New digital technologies (e.g., the RedCap digital platform for EIS clinicians, smiley feedback terminals,
barcode scan and RedCap satisfaction with services questionnaire) were presented to key stakeholders
for comments, and adjustments made, before deployment. The technologies were then tested with at
least 2 representatives from each stakeholder group (service users, family members, EIS coordinators and
managers) to ensure clarity of content and effectiveness of the digital tools. Learning from these
usability testing activities is compiled and used by the RLHS project coordinator during virtual or onsite
meetings with EIS managers, coordinators, or leaders to support easy, safe, and effective uptake of the
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RLHS. This implementation strategy leads to high program engagement and strengthens partnerships
between researchers and experts, clinical staff, managers, and EIS leaders.

Phase 4: Using RLHS digital technologies to collect data, perform analysis and share results/feedback to
EIS and all stakeholders (ongoing)

Data collection and support

The RLHS collects data on selected indicators from each participating EIS at four-month intervals, using
the RedCap platform (see Table 2: List of indicators). Maintaining regular or as-needed contact with each
EIS via web conferencing, telephone, email, or in person, the project coordinator supports participating EIS
with data collection, use of the RedCap platform and integration of the collected data into clinical
routines. EIS leaders and/or coordinators enter data on organizational indicators (e.g., number of clinical
staff, caseload, referral sources) and evidence-based interventions offered (e.g., Cognitive Behavioral
Therapy, supported employment, family interventions) directly into the RedCap digital platform.

Continuous real-time feedback to the EIS on quality indicators for essential components

After completion of the quarterly data collection cycle by the clinical team leader, the RLHS provides
feedback to each EIS in the form of an individualized, user-friendly graphic report generated quarterly.
Progress on specific program-level indicators can be tracked by each EIS over time and its
implementation level compared with the aggregated data from other participating EIS, and with provincial
standards. This feedback indicates whether the EIS meets, or does not meet, the provincial benchmarks
for each specific indicator, providing the rationale for each essential component and guidance on how to
improve implementation. The RLHS then uses the feedback system to guide subsequent actions toward
better informed and evidence-based implementation [28]. Moreover, the aggregated data on service user
and family perceptions of quality and satisfaction with services, including their self-assessments of
progress toward clinical recovery, are integrated into the RedCap digital platform, allowing the RLHS to
provide regular service user feedback to the individual EIS.

The EIS may receive feedback reports on services and the service user/family satisfaction ‘happy or not’
questionnaire by email or through a website, selecting a preferred frequency (e.g., daily, weekly, monthly).
The EIS may also monitor their overall progress for selected time periods (e.g., daily, weekly, monthly,
quarterly). These 2 reports may be used for administrative reporting, advocacy work to secure resources,
guidance, and support for quality improvement in services, or for descriptions of clinical services tailored
to service user, family, or other audiences.

Phase 5: Evaluating outcomes related to change at program-level based on capacity-building activities
(Ongoing)

Capacity-building is understood as an evidence-driven process for strengthening abilities of individuals,

organizations, and systems to perform core functions effectively, efficiently, and sustainably, continually

improving and developing them over time [43]. The capacity-building activities are geared toward helping
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program managers, clinical team leaders and clinicians use data effectively to improve the quality of
clinical practices, aligning them with guidelines and tailoring practices to data-identified program needs.
These activities take the form of knowledge exchange events for improving knowledge and clinical skills,
while providing program representatives and stakeholders with opportunities to share experiences,
increase self-assessment skills and participate more fully in the RLHS.

The AQPPEP and the Centre national d’excellence en santé mentale of the Quebec Ministry of Health and
Social Services have been partners in designing this project. Project-related webinars and online training
with participating EIS occur roughly 3 times/year and are conducted with program leaders and/or
coordinators and/or managers of each participating EIS. Clinical teams from participating EIS are met by
the RLHS research team and/or representatives from the Centre national d'excellence en santé mentale to
explain the project, examine their feedback reports in further detail, highlighting strengths and challenges
of the EIS and to discuss the rationale behind essential components and alternative ways of reaching
goals. In addition to these meetings involving all participating EIS, we partner with the Centre national
d’excellence en santé mentale to provide individualized digital training and coaching to improve EIS
performance on specific indicators and are developing an online media library for asynchronous training
on related themes. Programs demonstrating high performance on certain indicators (positive deviance)
may be partnered with programs needing help. The Centre national d'excellence en santé mentale,
Ministry of Health and Social Services Ministry and the AQPPEP already use this type of system for peer
mentorship. These approaches have proven effective for use in knowledge translation and
implementation science [43-45]. A continuous back and forth between digital data capture, continuous
feedback on performance, and capacity-building activities will facilitate positive evolution in aligning
Quebec participating EIS with best practices.

Phase 6: Evaluating and disseminating RHLS outcomes to stakeholders (To be implemented)

The RLHS project and outcomes will be presented at AQPPEP events, which are attended by most staff
from Quebec EIS, and at Quebec, Canadian and international scientific conferences. We plan to adapt the
RLHS based on lessons learned from this pilot project in terms of successes, weaknesses, facilitators,
and challenges. The anticipated longerterm structural impact of the project will be the adoption and
integration of the RLHS by EIS across the province, ideally with support from the Ministry of Health and
Social Services. The project will positively impact decision-making at the local and provincial levels to
become more data-informed and responsive in real-time. Institutional bodies housing many of the EIS will
be better able to monitor their implementation, targeting areas for improvement, resources needed, etc.
The Ministry of Health and Social Services will be able to follow the progress of EIS implementation
across the province in relation to changes in socio-political measures and context (e.g., investments,
provision of new guidelines or revisions to existing guidelines). The AQPPEP, Ministry Centre national
d’excellence en santé mentale of the Ministry of Health and Social Services, and similar organizations
currently structured to train and support EIS will become more resource-efficient and effective after using
the RLHS by tailoring their offerings to EIS, selecting appropriate target groups for training, and adopting
data-driven evaluation and modification in capacity-building activities.
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AIM 2: Assess impact of the RLHS in EIS

The RLHS will further provide us with valuable information and data suggesting whether this paradigm
does indeed lead to improved quality of care in EIS. The RE-AIM framework, used to assess feasibility and
impact in our project, was developed specifically to evaluate implementation of interventions in real-world
settings, and sensitize researchers, knowledge users, and stakeholders to the essential elements involved
in sustainable adoption and implementation of targeted interventions. We will assess Reach (what
proportion of the targeted population participates in the RLHS), Effectiveness (impact of the RLHS on
outcomes), Adoption (extent and ease of adoption of RLHS and degree of change), Implementation
(performing in-depth analyses of the RLHS process data to determine facilitators and barriers that are
associated with better implementation of RLHS), and Maintenance (extent to which the RLHS and its
impact can be maintained) of this RLHS (see Figure 1).

To gain a qualitative perspective, we will invite all stakeholder groups (clinicians, managers, service users,
family members), advisory committee members and representatives from the selected EIS (clinical staff,
program leaders, managers, decision-makers) to participate in focus groups. Before the end of the project,
a total of 5 remote focus groups (8-10 participants per group; 1.5 hours duration), will be implemented as
follows: one group for clinicians, 2 for program leaders (one for medical, one for other professional team
leaders), one for managers and decision-makers; one for service users and one for family members.
Focus groups will be held by videoconference with a trained moderator and a research staff acting as co-
facilitator. Focus group questions will be designed following Krueger and Casey [46] and structured to
explore Lessard’'s dimensions of learning health systems [37], which include five key dimensions that
capture the nature of a RLHS: The goals pursued by a RLHS to promote evidence-based care and quality
care; the social dimension focused on building a community; the technical dimension addressing digital
data integration into routine care; the scientific dimension enabling learning, innovation, and discovery;
and the ethics dimension ensuring that a RLHS pursues its learning and innovation activities in a manner
that protects patient rights and privacy. Focus group participants will provide information on their
experiences and perceptions related to the RLHS, impact of the RLHS for them, willingness to change and
maintain the use of the RLHS, attitudes about data collection, and facilitators/barriers encountered in
their implementation journeys, its impact on decision making both at clinical and administrative levels. A
research assistant will transcribe the focus group audio files and prepare them for analysis. Informed by
the Braun and Clark analytic procedure [47] we will: (a) familiarize ourselves with the data (reviewing
transcriptions for accuracy); (b) generate initial codes using Lessard’s dimensions of learning health
systems [37]; (c) review and redefine themes; and (d) further unpack the analysis through the writing
process.

For a quantitative and qualitative picture of EIS evolution along the RE-AIM parameters, we will track
uptake of the RLHS and extract data on all indicators from the RedCap platform, monitoring performance
for each EIS on each indicator (see Table 2) and comparing data from baseline to project completion to
assess effectiveness.
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Reach will be assessed in terms of:

1. Proportion of invited EIS that participate in the project

2. Proportion of invited EIS representatives (e.g., clinicians, team leaders and/or managers) and invited
service users and family members who participate in capacity-building activities, knowledge
exchange events and implementation meetings.

3. Proportion of participating EIS who adopt our electronic data capturing platform to ask service users
and family members to provide information on satisfaction with services, self-evaluation of recovery
dimensions and on the impact of services on recovery.

4. The proportion of invited people from each stakeholder groups (clinicians, managers, service users,
family members) who participate in research focus groups.

Effectiveness will be assessed in terms of:

1. Improvement over time in indicators, e.g., reduction of delays in access, increase in service user and
family member engagement in services, satisfaction with services and recovery outcomes (eg.
employment).

2. The increase over time in provision of evidence-based care as required by Ministry guidelines - the
“cadre de référence” (e.g., proportion of EIS offering Cognitive Behavioral Therapy, family
interventions, supported employment/education, integrated substance use disorder interventions,
peer support and pharmacological interventions).

3. The accuracy of data obtained from each EIS through the LHS electronic platform throughout the
project, based on a comparison of the program-reported data on RedCap surveys in our RLHS with
data collected by chart review on a selection of charts from each participating EIS. De-identified data
on “access to care” (e.g., referral sources, delay from referral to initial evaluation); interventions
offered (e.g., Cognitive Behavioral Therapy, family psychoeducation); and indicators of user
engagement will be collected by research participants from the charts of 20 randomly selected
service users at baseline and an additional 10 service users at all the other different timepoints (4
months preceding study onset and every 4 months subsequently until study completion). This step
will ensure the trustworthiness of self-report data from the EIS by comparing self-report data with
objective data from the files (e.g., delays for evaluation, percent of service users offered family
interventions). If trustworthy, data reported by programs themselves, as in our RLHS, may enable the
creation of large, ecologically valid datasets that may be used to draw inferences about program
performance and its relationship to patient outcomes on different recovery dimensions.

4. The perception of each stakeholder groups (clinicians, managers, service users, family members), of
the ability of the RLHS to promote evidence-based care and quality of care in EIS.

Adoption will be estimated in terms of:

1. The proportion of programs represented, and proportion of each invited stakeholders group

(clinicians, team leaders, managers, service users and family members) in attendance at the different
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training sessions offered by the project.

2. Number of programs not involved in the research project that express interest in adopting the RLHS
after attending presentations at AQPPEP or other events.

3. Progression over time in the proportion of data collected by program staff and service users, and
completion rates.

4. Proportion of participating EIS who continuously engage service users and family members to
provide information on satisfaction with services, self-evaluation of recovery dimensions and on the
impact of services on recovery using our electronic data capturing platform

5. The perception of each stakeholder groups (researchers, clinicians, managers, service users, family
members), of the ability of the RLHS to foster a learning community.

6. The perception of each stakeholder groups (clinicians, managers, service users, family members), of
the feasibility for EIS to integrate indicators/digital data into routine care

Implementation will be estimated in terms of:

1. The extent to which capacity-building strategies (e.g., training) are implemented (target of at least
one after each data 4-monthly data collection period),

2. Proportion of participating programs using regularly the LHS health technologies over time until the
end of the project.

3. Barriers, facilitators, and overall burden related to implementation of RLHS, as assessed qualitatively
in focus groups.

4. The perception of each stakeholder groups (clinicians, managers, service users, family members), of
the feasibility of implementing the RLHS in EIS.

5. The perception of each stakeholder groups (clinicians, managers, service users, family members), of
the extent to which the RLHS protects patient rights and privacy.

Maintenance, defined as use of health technologies over time, with regular data collection by programs
estimated in terms of the extent to which data collection is sustained by the participating programs over
the course of the project:

1. Program commitment (e-survey) to continue using the electronic data capture system beyond the
project.

2. Proportion of EIS attending advisory committee meetings over the course of the project and until
the end

3. Proportion of EIS attending capacity-building/knowledge exchange events over the course of the
project and until the end.

The perception of each stakeholder groups (clinicians, managers, service users, family members), on how
the RLHS enables learning, innovation, and discovery.
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Discussion

At completion of the project, we should have developed the first province-wide database of real-time,
clinically relevant data on quality indicators from representative EIS. We also expect that clinical practices
at participating EIS will be better aligned with provincial and international EIS guidelines. Program
capacity for collecting data continuously and improving quality in services and care provision will
increase. Importantly, access to services by users and families, and satisfaction with services, should
improve, leading to better recovery outcomes for individual patients.

Should results of the RLHS project prove effective, we will have the potential to immediately scale up this
LHS across the province, given the strong links between this project and Quebec EIS, the credibility with
the AQPPER and counting on support from government as a financial partner on the grant, including
support from the Quebec Ministry of Health and Social Services dating from the beginning of the grant
submission process. Our decision to develop free, open-access instruments and platforms is another
advantage. Further dissemination of the RLHS will result in population-level improvements in outcomes
for psychosis. Over the longer term, should the type of RLHS we propose take root across the province,
Quebec may rapidly advance to become a national and an international exemplar in EIS.

This project will also have multiple structural impacts. First is an increase in the provision of patient-
centered care, using individual-level data to tailor treatments while offering program-level data to improve
patient and family experiences bearing on the accessibility, quality, and responsiveness of EIS. The
second area of impact will affect the overall system of care across Quebec EIS, creating, most
importantly, a system that continuously “learns”. The system as a whole and each individual EIS will have
developed increased capacity for providing evidence-based care, monitoring its own performance, setting
improvement targets, using data to make program-level decisions, using aggregated data to make
provincial level decisions, and generating greater capacity for collaborative learning and multi-
stakeholder interaction. By the end of this pilot project, the RLHS for EIS will be ready for deployment to
all remaining EIS in Quebec.

Finally, lessons from this project can support provincial decision-making regarding health informatics
solutions, health care monitoring, system integration, the creation of communities of practice and
multicenter research and, most important, this project can contribute to a better understanding and
operationalizing of the RHLS approach in mental health and health services. Moreover, this project will
lay the foundations for extending the RLHS paradigm to other Canadian provinces and to other countries
where EIS for psychosis programs are currently available.

Abbreviations
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Association québécoise des programmes pour premiers épisodes psychotiques (Quebec Association of
Programs for First Episode Psychosis)
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Rapid Learning Health System(s)

Declarations

Ethics approval and consent to participate

Research Ethics Board approval was received from the CHUM Research Center (19-282), followed by
institutional ethics approval from participating sites. Any important modifications to protocol have been
notified to the CHUM RC ethics board and ethics boards for other institutions pertaining to participating
sites.

At all sites, youth, family members, and professionals have given online and/or written consent to
participate according to regulations in terms of policy around the need for consent.

Consent for publication

All sites and participants consent in their consent forms for anonymized and non-personal data
publication.

Availability of data and materials

All of the material is owned by the authors and/or no permissions are required. The results/data/figures
in this manuscript have not been published elsewhere, nor are they under consideration (from you or one
of your Contributing Authors) by another publisher.

The datasets used and/or analysed during the current study are available from the corresponding author
on reasonable request.

Competing interests

The authors have no competing interests as defined by BMC, or other interests that might be perceived to
influence the results and/or discussion reported in this paper.

Funding
This project is funded by Fonds de Recherche du Québec - Santé, associated with Janssen (number :
284385)

Authors' contributions

Page 16/24



MF, AAB and S| wrote the main manuscript text. MF prepared the figures and annexes. All authors
reviewed it.

Acknowledgements
We would like to acknowledge the contribution of all our collaborators in the project. The list can be
found at https://sarpepquebec.wordpress.com/lequipe-du-projet-sar-pep/.

References

1.

10.

11.

12.

Castle, D.J. and R.M. Murray, The epidemiology of late-onset schizophrenia. Schizophrenia bulletin,
1993.19(4): p. 691-700.

. Copeland, J.R,, et al., Schizophrenia and delusional disorder in older age: community prevalence,

incidence, comorbidity, and outcome. Schizophrenia bulletin, 1998. 24(1): p. 153-161.

. Bertelsen, M., et al., Five-year follow-up of a randomized multicenter trial of intensive early

intervention vs standard treatment for patients with a first episode of psychotic illness: The OPUS
trial. Archives of General Psychiatry, 2008.

. Harvey, P-0., M. Lepage, and A. Malla, Benefits of enriched intervention compared with standard care

for patients with recent-onset psychosis: a metaanalytic approach. The Canadian Journal of
Psychiatry, 2007. 52(7): p. 464-472.

. Craig, T.K.J., et al., The Lambeth Early Onset (LEO) Team: Randomised controlled trial of the

effectiveness of specialised care for early psychosis. British Medical Journal, 2004.

. Birchwood, M., P. Todd, and C. Jackson, Early intervention in psychosis: The critical-period

hypothesis, in International Clinical Psychopharmacology. 1998. p. 53-59.

. Albert, N., et al., The effect of duration of untreated psychosis and treatment delay on the outcomes

of prolonged early intervention in psychotic disorders. NPJ Schizophrenia, 2017. 3(1): p. 34.

. Norman, R.M.G. and M.A. K., Duration of untreated psychosis: a critical examination of the concept

and its importance. Psychological Medicine, 2001.

. Penttila, M., et al., Duration of untreated psychosis as predictor of long-term outcome in

schizophrenia: Systematic review and meta-analysis, in British Journal of Psychiatry. 2014. p. 88—
94,

Perkins, D.O., et al., Relationship between duration of untreated psychosis and outcome in first-
episode schizophrenia: A critical review and meta-analysis, in American Journal of Psychiatry. 2005.
p. 1785-1804.

Doyle, R,, et al., First-Episode Psychosis and Disengagement From Treatment: A Systematic Review.
Psychiatric Services, 2014.

Insel, T.R., RAISE-ing Our Expectations for First-Episode Psychosis. American Journal of Psychiatry,
2016.

Page 17/24


https://sarpepquebec.wordpress.com/lequipe-du-projet-sar-pep/

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Petersen, L., et al., Predictors of remission and recovery in a first-episode schizophrenia spectrum
disorder sample: 2-Year follow-up of the OPUS trial. Canadian Journal of Psychiatry, 2008.

Winsper, C., et al., Pathways to violent behavior during first-episode psychosis: A report from the UK
national EDEN study. JAMA Psychiatry, 2013. 70: p. 1287-1293.

Ouellet-Plamondon, C., et al., Specific impact of stimulant, alcohol and cannabis use disorders on
first-episode psychosis: 2-year functional and symptomatic outcomes. Psychological Medicine,
2017.47: p. 2461-2471.

lyer, S., et al.,, Early intervention for psychosis: a Canadian perspective. The Journal of Nervous and
Mental Disease, 2015. 203(5): p. 356—364.

McGorry, P, T. Bates, and M. Birchwood, Designing youth mental health services for the 21st century:
examples from Australia, Ireland and the UK. The British Journal of Psychiatry, 2013. 202(s54):

p. s30-s35.

Malla, A.K.,, R.M. Norman, and R. Joober, First-episode psychosis, early intervention, and outcome:
what have we learned? The Canadian Journal of Psychiatry, 2005. 50(14): p. 881-891.

McGorry, PD., Early intervention in psychosis: Obvious, effective, overdue, in Journal of Nervous and
Mental Disease. 2015.

Addington, D.E., et al., Essential evidence-based components of first-episode psychosis services.
Psychiatric Services, 2013. 64(5): p. 452-457.

Bertulies Esposito, B., et al., Implementation of Early Intervention Services for Psychosis in Québec: A
Cross-Sectional Study. Canadian Journal of Psychiatry. 2021.

Nolin, M., et al., Early intervention for psychosis in Canada: what is the state of affairs? The
Canadian Journal of Psychiatry, 2016. 61(3): p. 186-194.

Csillag, C., et al., Early intervention services in psychosis: from evidence to wide implementation.
Early Intervention in Psychiatry, 2016. 10: p. 540—546.

Csillag, C., et al., Early intervention in psychosis: From clinical intervention to health system
implementation. Early Intervention in Psychiatry, 2018: p. 1-8.

Cocchi, A, et al., Implementation and development of early intervention in psychosis services in Italy:
a national survey promoted by the Associazione lItaliana Interventi Precoci nelle Psicosi. Early
Intervention in Psychiatry, 2018.

Durbin, J., et al., A first step in system improvement: a survey of Early Psychosis Intervention
Programmes in Ontario. Early Intervention in Psychiatry, 2016.

Greene, S.M., R.J. Reid, and E.B. Larson, Implementing the learning health system: from concept to
action. Annals of internal medicine, 2012. 157: p. 207-210.

Abernethy, A.P, et al., Rapid-learning system for cancer care. Journal of Clinical Oncology, 2010.
28(27): p. 4268.

Oncology, A.S.0.C., CancerLinQ: Building a transformation in cancer caree. 2013.

Page 18/24



30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.
47.

Platt, R., et al., The new Sentinel Network—improving the evidence of medical-product safety. New
England Journal of Medicine, 2009. 361(7): p. 645-647.

. Wallace, PJ., Reshaping cancer learning through the use of health information technology. Health

Affairs, 2007. 26(2): p. w169-w177.

Delaney, B.C., et al., Translational medicine and patient safety in Europe: TRANSFoRm—architecture
for the learning health system in Europe. BioMed research international, 2015. 2015.

Medicine, l.0., Roundtable on value and science- driven health care. Learning Healthcare System,
2010.

Institute of Medicine, The Learning Healthcare System: Workshop Summary. Washington, DC: The
National Academies Press, 2007.

Abernethy, A.P, Demonstrating the learning health system through practical use cases. Pediatrics,
2014.134(1): p. 171-172.

Morain, S.R. and N.E. Kass, Ethics issues arising in the transition to learning health care systems:
results from interviews with leaders from 25 health systems. eGEMs, 2016. 4(2).

Lessard, L., et al., Architectural frameworks: defining the structures for implementing learning health
systems. Implementation Science, 2017. 12(1): p. 1-11.

Riley, W.T,, et al., Rapid, responsive, relevant (R3) research: a call for a rapid learning health research
enterprise. Clinical and translational medicine, 2013. 2(1): p. 1-6.

Lowes, L.P, et al., Learn From Every Patient’: implementation and early results of a learning health
system. Developmental Medicine & Child Neurology, 2017. 59(2): p. 183-191.

Mainz, J., Defining and classifying clinical indicators for quality improvement. International Journal
for Quality in Health Care, 2003. 15: p. 523-530.

Valiani, S., et al., An environmental scan of quality indicators in critical care. CMAJ open, 2017. 5:
p. E488.

sociaux, M.d.l.s.e.d.s., Cadre de référence: Programmes d'interventions pour premiers épisodes
psychotiques (PIPEP). 2017: p. 56.

Thornicroft, G., et al., Capacity building in global mental health research. Harvard Review of
Psychiatry, 2012. 20(1): p. 13-24.

Hawk, M., et al., A ‘Grantathon'model to mentor new investigators in mental health research. Health
research policy and systems, 2017. 15: p. 92.

Keynejad, R., et al., Building the capacity of policy-makers and planners to strengthen mental health
systems in low-and middle-income countries: a systematic review. BMC health services research,
2016. 16: p. 601.

Krueger, R.A. and M.A. Casey, Focus groups: A practical guide for applied research. 2014.

Braun, V. and V. Clarke, Using thematic analysis in psychology. Qualitative research in psychology,
2006. 3: p. 77-101.

Page 19/24



Tables

Table 1: Characteristics of selected sites

EIS for
Psychosis

1
2
3
4
)
6
7
8
9

10
11

Location of the EIS
: Urban, semi-rural, rural

Urban

Urban

Urban

Urban —child/ado
Urban

Urban

Urban - semi-rural
Semi-rural
Semi-rural

Semi- Urban /rural

Urban /semi-rural

Table 2: List of Indicators

Yea

rs of

operation

>10
>10
>10
>10
>10
>10
<5

>10
<5

>10
)
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Average Number of
active service users

290
220
150
45

270
180
190
30

130
60

130

Average number
of full time staff
16

10

12.5

2

14

3

10

4

10

3

7.5



Indicators

Service users engagement
and satisfaction with
services

Family engagement

Access to care- pathways

Access to care- systemic
delays

Continuous Education (CE)

Provider to Patient Ratios

Evidence based practices
and recovery oriented

Self-reported outcome by
the patient

Figures

Example of data collected

Services adapted to the young peoples’ need

Youth-friendly environment

Disengagement

Outreach practices

Youth satisfaction

Type of intervention offered

percentage of families reached

Number of visits

Satisfaction of family members/relatives

Direct access

Referral sources, including self/community

Inclusion/exclusion criteria

Number of contacts before access

Time between referral and

- The first contact

- The first assessment

- The start of treatment etc.

Number and type of continuing education events attended by workers
Supervision/mentoring

Patient : Clinician ratios

Cognitive Behavioral Therapy, family intervention, employment / study
support, integrated treatment for Substance Use Disorders, peer
support)

Type of specialists who offer the interventions

Percentage of Injectable and Clozapine, etc.

Patient's evaluation of their health, recovery, quality of life
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Project conceptual framework



~

INDICATORS & STANDARDS

= Knowledge synthesis
= Needs assessment

» |[dentification of relevant indicators for
service users and providers

J

HEALTH
TECHNOLOGIES

= Electronic capture data
platform to collect individual
and program level data
(REDCap)

= Evidence generation at a
provincial level (aggregation)

/ MEASURING

= Clinical outcomes that can be
used at an individual level by
service users and clinicians

= The transformation of clinical
practices programs

= Data-informed changes in
decisions at program and

provincial level to enhance = Feedback on ‘performance’
\EIP quality generation at provincial and
CAPACITY BUILDING program level

ACTIVITIES

= Conferences, e-learning/webinar

» Paired program mentorship for mutual
learning

» Involving strengths and resources in the
field (AQPPEP, CNESM...)

Figure 2

RLHS for EIS for Psychosis
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Figure 3

Involvement of stakeholders in our RLHS for EIS for Psychosis
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