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ARTICLE INFO ABSTRACT
Keywords: Introduction: Despite growing interest in learning health systems, their application and evaluation in mental
Learning health system health have been scarce. This study aimed to evaluate the feasibility, acceptability and early impacts of SARPEP,

First-episode psychosis
Early intervention
Implementation

a rapid learning healthcare system (RLHS) for early intervention services for psychosis in Quebec, Canada.
Methods: SARPEP comprised technology-supported monitoring of program and patient outcomes, feedback and
RE-AIM capacity-building. It involved 11 services (128 professionals, 1700+ patients). We descriptively analyzed
Patient engagement quantitative data on the RE-AIM framework (Reach, Effectiveness, Adoption, Implementation, Maintenance)
Quality of healthcare collected in the first two years.

Results: Reach: Patient and family partners, all programs (clinicians, managers), government representatives and
the provincial early psychosis association agreed to co-design and implement all SARPEP components. Effec-
tiveness: Data informed program- and provincial-level decision-making. Some quality indicators (e.g., timely
access) improved over time. 80 % of youth were satisfied with services. Adoption: All programs collected data on
satisfaction and quality, with data collection improving over time. Eight programs and all stakeholder groups
participated in most community-of-practice sessions. Implementation: The time required for data collection and
providing feedback decreased over time. SARPEP offered rapid, flexible support; tools; and a community of
practice that facilitated collecting data, and monitoring and improving practices. Maintenance: All programs
remained in SARPEP post study.

Conclusion: Involving all stakeholders, RLHSs can be deployed, adopted, and maintained in mental healthcare
and increase the measurement of practices and quality improvement efforts. Strategies are needed to increase the
completion of patient-reported measures and to rigorously evaluate the RLHS’ effectiveness in improving service
quality and outcomes.

1. Background Galletly et al., 2016; McGorry, 2015; National Institute for Health and
Clinical Excellence NICE, 2016). While its essential components are

Early intervention for psychosis is widely recommended as it im- well-articulated in guidelines and evidence (Correll et al., 2018;
proves outcomes compared to traditional care (Correll et al., 2018; Marshall and Rathbone, 2011; McGorry, 2015), implementation
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remains uneven leading to disparities in care and knowledge-practice
gaps (Bertulies-Esposito et al., 2022; Bertulies-Esposito et al., 2020;
Catts et al., 2010; Cocchi et al., 2018; Nolin et al., 2016). Implementa-
tion challenges include insufficient funding, organizational support;
staffing problems; limited systematic monitoring of practices, user ex-
periences and outcomes (Bertulies-Esposito et al., 2022; Csillag et al.,
2018; Durbin et al., 2016; Nolin et al., 2016).

With its first early intervention service (EIS) launched in the 1990s,
Quebec, a Canadian province, witnessed rapid expansion of EIS after its
health ministry allocated earmarked funds and published guidelines in
2017 (Csillag et al., 2018; Ministere de la Santé et des Services sociaux,
2017). From 17 EIS till 2017, there were 33 programs in 2019, exacer-
bating the need to continuously monitor and maintain services quality.

Monitoring fidelity in early psychosis has often involved detailed
time and resource-intensive audits (Addington et al., 2022) or surveys
measuring performance at single or specific timepoint (s) (Bertulies-
Esposito et al., 2022; Bertulies-Esposito et al., 2020; Melau et al., 2019;
Nolin et al., 2016). These methods do not integrate data-informed
learning and training/capacity-building. In Quebec, we therefore
chose to deploy a rapid learning health system (RLHS) to continuously
monitor and improve the uptake of standards and knowledge into
practice, and for its potential to rapidly integrate insights and in-
novations into practice (Ellis et al., 2022; Enticott et al., 2021; Greene
et al., 2012).

The first mental health learning health system (LHS) in Canada and
among the first early psychosis LHS globally, SARPEP (Systeme
Apprenant Rapide pour les Programmes de Premiers Episodes Psycho-
tiques) (SARPEP) launched in 2019, brought together relevant stake-
holders from diverse programs in Quebec (patient and family partners;
program leaders, managers and staff; researchers; ministry-level deci-
sion-makers (Ferrari et al., 2022). The same year, a LHS was launched in
primary mental health settings in South Africa to improve capacity for
detection and referral of mental disorders (Janse van Rensburg et al.,
2024) while the Early Psychosis Intervention Network (EPINET) was
launched in the USA, to develop learning health systems within regional
hubs to improve service delivery for first-episode psychosis and advance
knowledge (Humensky et al., 2020; Heinssen et al., 2014).

Along with co-designing SARPEP, a rapid LHS (RLHS), that embeds
data collection in EIS for real-time learning and continual quality
improvement, stakeholders engaged in iterative technology-enabled
cycles of 1) collecting data from programs’ service providers and ser-
vice users through digital terminals and mobile apps; 2) analyzing data
to monitor and rapidly generate knowledge about EIS practices (e.g.,
timeliness of response to referral) and patient- and family reported
outcomes (e.g., recovery including perceived health and quality of life;
satisfaction with services received); 3) using this knowledge to rapidly
improve practices by providing programs with rapid customized feed-
back on their performance over time in relation to standards; and
compared with other programs (data visualization), along with tailored
recommendations and 4) data-informed training and capacity-building
activities (e.g., conferences, webinars, co-creation of clinical tools,
paired program mentorship) that leverage insights from data to
continually progress towards aligning practices with standards; and 5)
collecting data again and so on.

Despite their growing popularity, there have been few evaluations of
LHS, particularly in mental health (Janse van Rensburg et al., 2024;
Gremyr et al., 2019). We therefore decided to assess the feasibility,
acceptability, and early impacts of SARPEP to inform the scaling of LHS
including ours (Greene et al., 2012; Heinssen and Azrin, 2022). We were
thus guided by the RE-AIM (Reach, Effectiveness, Adoption, Imple-
mentation, Maintenance) framework (Glasgow et al., 2019), from the
start of our RLHS and planned its evaluation into the implementation
process by identifying a priori the domains and variables.
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2. Methods
2.1. Design

This multiphase study began in Fall 2019, following a one-year pre-
implementation phase (Table 1). Representatives from all stakeholder
groups participated: clinicians, managers, patients, families, re-
searchers, health ministry and the Association Québécoise des programmes
pour premiers épisodes psychotiques (AQPPEP), a province-wide clinician-
led grouping of EIS (founded in 2004, 220+ members in 2019). An
earlier publication outlines our mixed methods study protocol (Ferrari
et al., 2022). This paper presents quantitative results aligned with RE-
AIM, with the qualitative results being published separately (Ferrari
et al., 2025).

2.2. Setting

Eleven of the 33 EIS in Quebec in 2019 were selected to ensure di-
versity in geographic and institutional contexts, size and type of pop-
ulations and practices challenges (Table 2) (Ferrari et al., 2022). In
2019, the combined caseload of the 11 programs was 1695 patients (734
new patients/year), two-thirds of all patients with FEP in the province

Table 1
Timeline and phases of the SARPEP project.

Phases Dates Primary aims of phases

Phases 1:
conceptualization/
pre-implementation

e External and internal scan:

1. Selection of indicators of
quality of care by consensus
of all stakeholder groups”
based on a literature review
of guidelines and experts’
recommendations.

2. Assessment of EIS needs
regarding implementation
of the RLHS, especially the
capacity for data collection,
through survey
questionnaires sent to EIS
team leaders.

Selection of the 11 EIS based on

socio-geographic characteris-

tics and implementation chal-
lenges identified

Co-design and setup of the

SARPEP digital infrastructure.

Implementation of the RLHS

digital infrastructure (REDCap

digital platform and

HappyOrNot®) in EIS.

Use of the SARPEP digital

infrastructure to collect data,

perform analysis, provide new
evidence and real-time feed-
backs with recommendations
to each EIS.

Evaluation phases of

acceptability, feasibility and

early impact of SARPEP guided
by the RE-AIM framework.

Dissemination of SARPEP

outcomes (program- and

service users-levels) to key
stakeholders.

September
2018-September
2019

Phases 2-4:
implementation

September
2019-June 2022

Phases 5-6: evaluation June 2022-ongoing e

Abbreviations: EIS: Early Intervention Services; RLHS: Rapid-Learning Health-
care System.

2 Stakeholders in SARPEP include clinicians (mental health professionals and
psychiatrists), team leaders, managers, patients and family members, re-
searchers, and decision-makers at local and provincial levels, partners repre-
sentatives from the Centre national d’excellence en santé mentale CNESM and the
Association Québécoise des programmes pour premiers épisodes psychotiques
AQPPEP).
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Table 2
Characteristics of participating EIS.
EIS for Years of operation Academic Socio- Number of EIS professionals Number of active patients =~ HappyOrNot® REDCap
psychosis at beginning of geographic (full-time equivalent) at at the beginning//end of Start Date Satisfaction Start
SARPEP setting beginning//end of SARPEP SARPEP Date

1 >10 Academic Urban 16//16 295//300 October 2020 March 2021

2 >10 Academic Urban 10//10 185//205 October 2020 March 2021

3 >10 Academic Urban 13//18 155//235 March 2021 April 2021

4 >10 Non- Rural/semi- 4//4 45//50 Not used April 2021
academic urban

5 >10 Academic Urban 2//2 45//40 Not used August 2021

6 >10 Academic Urban 14//16 230//315 May 2021 April 2021

7 >10 Non- Rural/semi- 3//3 50//50 May 2021 April 2021
academic urban

8 <5 Academic Urban/semi- 8//10 100//120 Not used April 2021

rural

9 <5 Non Urban/semi- 6//15 115//220 May 2021 April 2021
academic rural

10 >10 Academic Urban 3//7 180//215 May 2021 May 2021

11 <5 Non- Urban- 10//12 195//245 July 2021 May 2021
academic semirural

EIS: Early Intervention Services.

Participating EIS were located within 10 Centres Intégrés Universitaires de Santé et de Services Sociaux (CIUSSS) and Centres Intégrés de Santé et de Services Sociaux (CISSS)

covering 6 of the 18 Quebec health regions.

(according to the government’s estimation). Staff in the 11 programs
comprised 33 psychiatrists, 161 other mental health professionals, 11
team leaders and 10 managers.

2.3. SARPEP digital infrastructure for data collection, analysis and
visualization and capacity building strategies (Ferrari et al., 2022)

All aspects were co-designed by all stakeholder groups. We built our
data capture platform within the Research Electronic Data Capture
(REDCap) software application, by creating a set of different purpose-
built REDCap forms, to collect 1) program-level quality-of-care in-
dicators from questionnaire filled out by team leaders every 3—4 months;
2) patient-reported recovery, throughout their care as per their prefer-
ence and 3) patient- and family-reported in-depth satisfaction ques-
tionnaires. Furthermore, the user-friendly HappyOrNot® digital
infrastructure was used to collect patients’ and families’ services satis-
faction, via three co-designed questions. The first assessed “satisfaction
with services today” using a smiley button interface, the second pre-
sented multiple choices to assess reasons for satisfaction/dissatisfaction,
and the third was open-ended. These indicators were chosen based on
stakeholder consensus, scientific evidence and provincial EIS guidelines
(Ministere de la Santé et des Services sociaux, 2017). Every four months,
each participating program received customized, digitalized graphical
feedback regarding their performance vis-a-vis other programs and the
provincial standard(s), along with an engaging description of the
rationale for that practice and recommendations for attaining and/or
maintaining standards.

Capacity-building strategies were deployed to support programs in
aligning practices with guidelines and scientific evidence, including
clinical-administrative tools, personalized support, pairing programs for
mentoring, and community-of-practice events using videoconferencing.
Offered 3 times/year and involving all stakeholders, community-of-
practice events comprised discussions around core components with
rationale, ways to meet standards, and sharing of experiences and
knowledge. SARPEP also held biannual implementation meetings to
update stakeholders on how it had been adjusted to meet needs
expressed by the SARPEP community, collect feedback and make
decisions.

2.4. Data collection

This report uses data collected (Table 3) across eight timeframes
from December 2019-May 2022 (covering 3-months for the first three

22

assessments and then every 4-months), with patient-reported data
collected from October 2020 (Tables 4 and 5). The data collected from
programs included 8 categories of indicators (pathways and delays in
accessing care, clinician-to-patient ratio, staff continuous education,
evidence-based interventions, patient and family engagement also
collected from patients and families along with their satisfaction with
services and patient self-evaluation of their recovery). Data on pro-
grams’ and stakeholders’ engagement and participation in capacity-
building and implementation meetings (e.g., stakeholder participation,
number) were extracted from field notes, video recordings, and emails/
communications. Other sources of data were the REDCap digital ques-
tionnaires (filled by team leaders, patients and families) and the “Happy
or Not platform.”

3. Analyses

Data was analyzed to assess RE-AIM dimensions (Table 3) (Ferrari
etal., 2022; Glasgow et al., 2019). Descriptive analyses (%, proportions,
means and standard deviations, medians) were conducted using R, V-
4.3.1.

4. Ethics

The study received ethics approval from the Centre de Recherche du
Centre Hospitalier de I’Université de Montréal and all participating pro-
grams (#MP-02-2020-8627). E-informed consent was collected from
patients and families who completed questionnaires.

5. Results

5.1. Reach: proportion of targeted programs and persons with lived
experience who participated in the different components of SARPEP

All invited programs (11/11) accepted and participated in SARPEP,
reporting program-level indicators, attending capacity-building activ-
ities and implementation meetings, and collecting patient-reported data.
Five patients and 3 families with lived experience and representing
different programs participated in co-design/co-implementation.

5.2. Effectiveness: impact of SARPEP on improving quality care and
uptake of standards

Across most performance indicators (benchmarks for delays from
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Table 3

Description of the RE-AIM dimensions with components used in the evaluation.

Dimensions

Items

Reach: proportion of targeted settings
that participated in SARPEP

Effectiveness: impact of SARPEP on
improving quality care and uptake of
standards

Adoption: extent and ease of adoption
of SARPEP and degree of change over
time

Implementation: extent to which
SARPEP was delivered as intended

Proportion of EIS that accepted to
participate in the RLHS

Proportion of EIS that effectively
participated in the RLHS

Proportion of EIS that accepted to use the
digital data capture platform

Proportion of invited people from each
stakeholder” group (clinicians, managers,
service users, and family members) who
participate in capacity-building activities
and implementation meetings
Improvement of indicators over time,
attaining and maintaining targets
recommended by the Cadre standards:
timely access to services, provider-to-
patients ratios, inclusive admission
criteria, youth and family engagement,
satisfaction with services, recovery
dimensions outcomes (e.g. employment)
Increase over time in provision of
evidence-based care as required by the
Cadre standards, notably proportion of
EIS delivering CBT, family interventions,
supported employment or education
outreach practices, integrated
interventions for substance use disorder,
peer support, and pharmacotherapy.
Decision-making considering data
gathered in the RLHS e.g. revision of the
Cadre standards

Proportion of EIS participating to
periodic e-surveys for collecting program
indicators

Progression in the proportion of data
collected by EIS over time

Progression of capacity for data
collection by EIS, with sources of
information (e.g.; measures centralized
in databases, assessment from general
knowledge of staff, individually from
staff and/or from patient’s files)
Proportion of EIS that continuously
monitor satisfaction of service users and
family members

Number of service users and family
members that engage in the monitoring
of satisfaction during the study period
Proportion of EIS and number of each
stakeholder” group that attend capacity-
building events and implementation
meetings during the study period
Number of EIS not involved in SARPEP
whose representatives’ express interest in
participating after attending
presentations at the AQPPEP

Proportion of EIS using technologies
regularly during the study period to
collect data

Progression of duration of data collection
over time

Progression of delays of feedbacks sent to
EIS during the study period
Implementation of capacity-building
during the study period with at least one
session after each 4-month data
collection period and number of events
Capacity-building: co-development of
clinical-administrative tools to meet EIS
needs with the number of EIS using the
tools during the study period
Capacity-building: personalized and
continuous support delivered to EIS by
the research team with number of
sessions during the study period
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Table 3 (continued)

Dimensions Items

Adaptations made to SARPEP during the
study period considering the EIS needs
and realities (e.g. periodicity of data
collection and feedbacks, adaptations to
the COVID-19 pandemic)

Number of new EIS not involved at study
initiation who participate in SARPEP
beyond the study period

Proportion of EIS that maintain
participation in SARPEP (use of
technologies for data monitoring and
capacity-building) beyond the study
period

Proportion of EIS that commit to
continue using technologies beyond the
study period

Number of advisory committee meetings
during the study period

Maintenance: extent to which SARPEP
was sustained over time

Abbreviations: CBT: Cognitive Behavioral Therapy; EIS: Early Intervention
Services; RLHS Rapid Learning Health System, MSSS Quebec Ministry of Health
and Social Services; SARPEP: Systeme Apprenant Rapide pour les Programmes de
Premiers Episodes Psychotiques.

The Cadre refers to the Quebec EIS standards (MSSS) - the Cadre de référence:
Programmes d’intervention pour premiers épisodes psychotiques.

# Stakeholders in SARPEP include clinicians (mental health professionals and
psychiatrists), team leaders, managers, patients and family members, re-
searchers, and decision-makers at local and provincial levels, representatives
from the Centre national d’excellence en santé mentale CNESM and the Association
Québécoise des programmes pour premiers épisodes psychotiques AQPPEP.

referral to first contact, triage and evaluation; not having waitlists;
criteria inclusive of various psychotic disorders and comorbidities like
substance use; provision of various evidence-based interventions,
outreach and family interventions), the majority of participating pro-
grams met provincial guidelines or standards. Across time points, there
were high levels of patient satisfaction (~80 % rating happy or very
happy). There was demonstrable increase in the percentage of pro-
fessionals engaged in continuous education over time (Table 4).

Even when many programs met standards, there was often hetero-
geneity in performance (we focused on such indicators in community-of-
practice sessions). E.g., at Time8, 6/9 programs met the 15-day standard
for access to psychiatric assessment; throughout the study, the range
varied from 2 to 47 days, although median varied from 8.0 to 16.5 days
with one program having longer delays (16-47 days). An examination of
such heterogeneity often pinpointed the role of service features (e.g., the
only program that did not allow open referral (for the first 6 periods) had
the longest treatment delays and never met the 15-day standard for
psychiatric assessment). Similarly, individual cognitive-behavioral
therapy (CBT) was offered by all except two rural programs, where it
was difficult to recruit psychologists.

Most programs showed mixed performance regarding referral sour-
ces, with most having multiple referral sources as recommended
(Emergency room, self, family, community organizations, etc.), but
Emergency Room and psychiatric services dominating (as opposed to
the desired community or self-referrals). Most programs had few
exclusion criteria as recommended, but excluded patients with mild
intellectual disability. However, programs accepting affective and
substance-induced psychosis (as recommended by guidelines) increased
to 100 % by Time8 (Table 4).

Nearly all programs did not meet benchmarks for some practices,
such as patient-provider ratios, and offering peer support (only one
program had a peer worker and one-to-two had family peer support) and
certain interventions (e.g., cognitive remediation). In such cases, our
learning community took collective action, embedding within our RLHS
an initiative to increase the availability and integration of peer support
across programs, for which we sought funds; and liaising with
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Table 4
Program practices with evolution of key indicators during the study.
T1 T2 T3 T4 T5 T6 T7 T8
Mid-December Mid-March Mid-June Mid-September Mid-January Mid-May Mid-September Mid-January
2019-Mid- 2020-Mid- 2020-Mid- 2020-Mid- 2021-Mid- 2021-Mid- 2021-Mid- 2022-Mid-
March 2020 June 2020 September January 2021 May 2021 September January 2022 May 2022
2020 2021
3 months 3 months 3 months 4 months 4 months 4 months 4 months 4 months
N EIS who responded N=10 N=10 N=10 N=11 N=11 N=10 N=11 N=10
1. Service users engagement
Patient disengagement, %
patients lost across EIS
N EIS reporting data 3/10 2/10 1/10 5/11 5/11 6/10 6/11 7/10
Mean [SD] 1.80 [3.12] 0.54 [0.76] 0.89 [NA] 1.72 [1.84] 2.82 [3.00] 3.12 [3.33] 4.41 [3.06] 4.43 [6.15]
Outreach practices for
Home visits 9/10 8/10 10/10 11/11 10/11 9/10 11/11 10/10
Educational support 10/10 8/10 9/10 11/11 11/11 10/10 11/11 10/10
Employment support 10/10 9/10 10/10 11/11 11/11 10/10 11/11 10/10
Support with Socio- 10/10 9/10 10/10 11/11 11/11 10/10 11/11 10/10
administrative
procedures
2. Family engagement
Individual meetings with 9/10 9/10 9/10 11/11 10/11 10/10 11/11 10/10
families
Family group 9/10 6/10 7/10 9/11 6/11 8/10 8/11 9/10
psychoeducation
Individual family 7/10 7/10 7/10 9/11 7/10 7/10 8/11 8/10
psychoeducation
Family peer support group 3/10 3/10 2/10 2/11 2/9 2/10 1/11 1/10
3- Access to care _pathway
Use of waiting list 1/10 1/10 2/10 2/11 2/11 1/10 2/11 2/10
Referrals sources
N EIS reporting data 7/10 6/10 8/10 11/11 10/11 10/10 11/11 10/10
Referral sources, %
Emergency department 30.0 [22.6] 18.7 [14.1] 18.9 [18.2] 23.3 [20.5] 25.3 [25.6] 26.8 [17.9] 25.1 [20.6] 22.4 [20.0]
Psychiatric services 44.5 [25.5] 61.4 [27.9] 70.9 [26.9] 52.7 51.5 [27.2] 62.1 [23.0] 48.1 [26.8] 49.8 [30.3]
Physician- General 4.9 [10.5] 7.9 [10.1] 4.0 [4.6] 9.8 [14.1] 11.3 [15.7] 3.4 [3.7] 2.4 [3.3] 7.3 [6.9]
practitioners/other
health services
Centralized mental 13.0 [12.9] 8.8 [15.3] 7.6 [10.9] 10.9 [17.8] 10.3 [8.7] 8.2 [7.9] 15.6 [12.1] 6.8 [3.9]
health screening and
orientation
Self-referral 1.8 [2.1] 1.5 [2.2] 2.2 [4.0] 3.3 [4.6] 0.8 [1.4] 0.5 [1.1] 1.0 [2.1] 1.5 [2.3]
Family 5.1[7.1] 7.3 [8.2] 2.8 [4.9] 4.1 [3.9] 5.1 [8.1] 3.1 [3.8] 4.5 [5.0] 6.0 [4.5]
Community 4.3 [8.1] 2.6 [5.0] 0.8 [1.7] 1.9 [4.1] 2.3 [3.8] 1.3 [3.9] 3.1 [4.6] 6.8 [10.8]
organizations
Educational settings 0.6 [1.5] 0 [0] 0.2 [0.6] 0.4 [1.2] 0.9 [2.1] 0 [0] 2.5 [5.7] 0.9 [1.5]
Exclusion criteria
Intellectual disability 5/10 5/10 5/10 6/11 5/11 5/10 5/10 4/10
Cerebral trauma 3/10 3/10 2/10 1/11 1/11 1/10 1/11 1/10
Inclusion criteria
Affective disorders with 8/10 8/10 8/10 9/11 10/11 9/10 11/11 10/10
psychotic symptoms
Substance- induced 8/10 8/10 8/10 10/11 10/11 9/10 10/11 10/10
psychosis
Lower age 12y.0.+" 6/10 6/10 5/10 6/11 6/11 6/10 6/11 6/10
Upper age -35 y.o.” 6/10 6/10 5/10 6/11 7/11 7/10 7/11 7/10
4. Access to care-systemic delays
Time from referral to first
contact, in days
N EIS responding 9/10 8/10 10/10 9/11 10/11 10/10 11/11 10/10
Mean [SD] 3.55 [5.48] 2.25 [2.05] 2.50 [2.27] 3.89 [4.62] 3.80 [4.02] 3.00 [3.59] 2.27 [1.85] 2.70 [2.67]
Median (Range) 2(1-18) 1(1-7) 2(0-7) 2 (1-15) 2(1-14) 2(1-13) 2(1-7) 2(1-10)
Time from referral to
triage, in days
N EIS responding 8/10 8/10 10/10 9/11 10/11 9/10 11/11 9/10
Mean [SD] 2.25 [1.49] 2.25 [1.49] 2.90 [1.79] 3.11 [1.90] 3.90 [2.51] 3.22 [1.86] 3.45 [2.30] 3.40 [2.91]
Median (Range) 2 (0-5) 2 (0-5) 201-7) 201-7) 3(1-7) 3(1-7) 2(1-8) 2(1-11)
Meeting benchmark for 7/8 7/8 8/10 7/9 6/10 6/9 7/11 7/10
Timely access to triage
(24-72 h)
(continued on next page)
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Table 4 (continued)

T1 T2 T3 T4 TS T6 T7 T8
Mid-December Mid-March Mid-June Mid-September Mid-January Mid-May Mid-September Mid-January
2019-Mid- 2020-Mid- 2020-Mid- 2020-Mid- 2021-Mid- 2021-Mid- 2021-Mid- 2022-Mid-
March 2020 June 2020 September January 2021 May 2021 September January 2022 May 2022
2020 2021
3 months 3 months 3 months 4 months 4 months 4 months 4 months 4 months
N EIS who responded N=10 N=10 N=10 N=11 N=11 N=10 N=11 N=10
Time from referral to
psychiatric assessment,
in days
N EIS responding 9/10 8/10 10/10 9/11 10/11 9/10 10/11 9/10
Mean [SD] 13.22 [11.19] 16.50 [13.88] 16.00 [9.93] 16.33 [12.2] 13.30 [6.90] 16.67 [11.98] 13.00 [7.30] 15.11 [12.73]
Median (Range) 8(2-33) 11 (2-43) 17 (4-30) 12 (4-41) 13 (4-27) 14 (4-45) 12 (4-27) 12 (4-47)
Meeting the benchmark 6/9 5/8 4/10 6/9 7/10 6/9 7/10 6/9

for timely access to
psychiatric assessment
(15 days)

5. Continuous education, past 4 months
% professionals involved in
Continuous education

N EIS responding 6/10 6/10 8/10 8/11 9/11 7/10 8/11 8/10

Mean [SD] 58.10 [31.0] 32.70 [18.29] 53.18 [47.57] 79.26 [23.6] 83.09 [19.42] 78.49 [28.03] 91.0 [9.20] 91.30 [10.42]
# of sessions of continuous

education

Mean [SD] 1.83 [0.75] 1.40 [0.55] 1.60 [0.55] 2.50 [1.19] 2.44 [1.01] 2.00 [1.00] 3.25 [1.03] 2.87 [0.99]

6. Provider-to-patient ratios”
Patient-to-case manager

ratio”

Mean [SD] 17.68 [3.47] 18.06 [3.83] 21.29 [11.32] 21.46 [13.83] 21.40 [14.24] 17.07 [3.50] 17.04 [5.24] 16.73 [3.25]
Median (Range) 18 (11-23) 19 (11-23) 19 (7-52) 17 (8-62) 19 (9-65) 19 (11-21) 18 (11-31) 17 (12-21)
N EIS meeting the 5/10 3/10 3/10 6/11 3/11 4/10 5/11 5/10

benchmark (16:1)
Patient-to-psychiatrist

ratio®
Mean [SD] 78.67 [17.30] 73.50 [22.01] 112.81 [48.08]  106.27 [36.12] 110.73 110.75[29.25]  115.87 [35.66] 113.67
[30.13] [36.36]
Median (Range) 81 (47-95) 77 (47-100) 114 (58-228) 103 (50-186) 117 (52-163) 114 (48-149) 118 (54-178) 122 (49-168)
N EIS meeting the 3/6 4/6 4/10 3/11 1/11 2/10 2/11 2/10
benchmark (80:1)
7. Number of programs reporting evidence-based and recovery-oriented interventions®
Pharmacotherapy 10/10 10/10 10/10 11/11 11/11 10/10 11/11 10/10
Individual Cognitive 8/10 8/10 8/10 9/11 9/11 8/10 9/11 8/10
behavioral therapy
Individual 8/10 8/10 9/10 10/11 10/11 9/10 10/11 9/10
psychoeducation
Occupational therapy 9/10 9/10 9/10 10/11 10/11 9/10 10/11 10/10
Individual cognitive 3/10 3/10 3/10 3/11 4/11 4/10 4/11 4/10
remediation
Nutrition 5/10 5/10 5/10 6/11 6/11 5/10 6/11 5/10
Physical activity sports 8/10 8/10 8/10 10/11 10/11 10/10 11/11 10/10
Group psychoeducation 6/10 5/10 6/10 6/11 7/11 6/10 8/11 7/10
Group Cognitive 4/10 4/10 4/10 5/11 5/11 4/10 6/11 6/10
Behavioral Therapy
Group Intervention for 3/10 3/10 2/10 4/11 4/11 4/10 4/11 4/10
Substance Use Disorder
Group Cognitive 0/10 0/10 0/10 0/11 2/11 1/10 1/11 1/10
Remediation
Other: art and recreational 3/10 3/10 3/10 3/11 4/11 3/10 2/11 2/10
therapy
Antipsychotics
% patients offered
antipsychotics at
treatment initiation
N EIS responding 5/10 3/10 5/11 7/11 7/11 6/10 8/11 8/10
Mean [SD] 100 [0] 100 [0] 100 [0] 99.86 [37.8] 99.86 [37.8] 99.83 [0.41] 98.62 [3.50] 98.62 [3.50]
% patients receiving
injectable antipsychotics
N EIS responding 6/10 4/11 6/11 7/11 9/10 9/10 9/11 9/10
Mean [SD] 6.33 [8.95] 34.84 [4.22] 28.67 [9.30] 30.17 [7.13] 28.48 [7.23] 35.66 [8.23] 28.16 [11.54] 29.28 [12.67]

(continued on next page)
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Table 4 (continued)

T1 T2 T3 T4 TS5 T6 T7 T8
Mid-December Mid-March Mid-June Mid-September Mid-January Mid-May Mid-September Mid-January
2019-Mid- 2020-Mid- 2020-Mid- 2020-Mid- 2021-Mid- 2021-Mid- 2021-Mid- 2022-Mid-
March 2020 June 2020 September January 2021 May 2021 September January 2022 May 2022
2020 2021
3 months 3 months 3 months 4 months 4 months 4 months 4 months 4 months
N EIS who responded N=10 N=10 N=10 N=11 N=11 N=10 N=11 N=10
% patients receiving
clozapine
N EIS responding 5/10 4/10 4/11 9/11 10/11 10/11 9/11 9/10
Mean [SD] 4.70 [2.34] 5.02 [1.92] 8.66 [9.05] 6.12 [6.47] 5.56 [5.84] 3.64 [3.14] 4.43 [3.01] 4.03 [3.83]

-Abbreviations: EIS: Early Intervention Services; NA: Non applicable; SD: Standard Deviation.
-Not all programs responded to all timepoints, due to different reasons, such as work overload due to the COVID-19 pandemic situation, the non-responders were not
always the same.
-Total N reported for outcomes differ across timepoints from the total number of participating programs due to missing data (programs who did not answer the question
or reported unavailable data).
Three urban academic adults only EIS, were not serving youth under 18 y.o. because the adolescent EIS are offered by 2 child and adolescent psychiatry services in
children’s hospitals in Montreal as per the regional health organization.
Another program served youth 14.y.0+ (therefore not meeting the 12y.0.+ criteria).

# One program was an urban academic child psychiatry program (ending at 18 y.o. but working in continuity with an adult only EIS (which therefore did not serve
directly patients under 18 y.o.).

b patient-to provider ratios and # of case-managers are based on full-time equivalent staffing and are calculated with the reported # of active patients.

¢ The first two timepoints for the patient-to-psychiatrist ratio correspond to ratios directly reported by the EIS.

d Throughout the study, all programs offered pharmacotherapy, employment support and education support, autonomous living skills support, social skills support,
individual substance use interventions.

Table 5
Patient satisfaction with services (n; %) collected with the HappyOrNot® digital technology.
HappyOrNot®" T4 [October 2020-January T5 [January 2021-May T6 [May 2021-September T7 [September 2021-January T8 [January 2022-May
2021] 2021] 2021] 2022] 2022]
Very Happy 76  80.0 % 187 647 % 709  731% 516 759% 453 71.3%
Happy 9 95% 44 152% 125 129% 73 10.7 % 53 8.4 %
Unhappy 1 11% 14 48% 56 5.8% 17 25% 16 25%
Very Unhappy 9 95% 44 152% 80 83% 74 109 % 113 17.8%
Total, N 95 289 970 680 635

# HappyOrNot® was launched between October 2020 to July 2021 depending on sites; Most programs launching it around the T6 period.

researchers regarding a survey to assess needs and barriers related to October 2020-July 2021 depending on sites) and/or patient and family-
cognitive remediation; and modules to increase patients’ knowledge reported satisfaction REDCap questionnaires (launched between March
about cognition in psychosis and a multi-program e-remediation 2021-August 2021). All EIS that agreed to use the HappyOrNot® plat-
intervention. form adopted it(8/8) (N = 2669 single-time satisfaction assessments

SARPEP informed decision-making for individual programs (e.g., from October 2020-May; 67-810 across programs). The number of pa-
regarding admission criteria, reorganizing work for timelier access) and tients using HappyorNot© increased 7-fold over the study period. Eight
at the provincial level. When provincial guidelines were revised in 2022, programs adopted the REDCap patient-reported recovery and satisfac-
we used SARPEP data on “real” treated incidence, which varied across tion survey platform with variable participation (N = 66). Adoption of
areas and exceeded the expected incidence estimated by the ministry for family-reported service evaluation was lower (6/11 programs; N = 21
some catchment areas (possibly linked to factors like urbanicity, con- from March 2021-May 2022).
centration of vulnerable populations (migrants, homeless youth, etc.), to Five community-of-practice events occurred, involving all stake-
successfully advocate that guidelines reflect (and fund) more accurate holder groups and attended by eight programs. Ten programs partici-
case manager to patient ratios. pated in the six bi-annual implementation meetings during the study.
5.3. Adoption: extent and ease of adoption of SARPEP and degree of 5.4. Implementation: extent to which SARPEP was delivered as intended
change over time or planned

Nine of 11 EIS responded to eight e-surveys and the remaining two to All programs used REDCap e-surveys to monitor their practices.
seven and four surveys (work overload and staff shortage were reasons Mean time per program for completing data collection decreased from
for not completing). Data completion improved on 6/9 indicators over 22 days (range = 6-42) at Timel to 12 days (range = 2-20) at Time8.
time. E.g., on patient disengagement, number of programs collecting Time for producing feedback decreased from 3 weeks to one week.
data increased from 3 to 7 over time. Furthermore, programs also Based on implementation challenges identified from SARPEP data,
increased their use of more reliable methods to collect data, e.g., capacity-building activities were offered after each 4-month feedback
centralized databases. cycle. Co-developed clinical-administrative tools included: 1) toolkit to

At Timel, only one program reported systematically collecting pa- support transitions from EIS; 2) single program databases for collecting
tient satisfaction data, whereas all programs assessed user satisfaction and organizing routine clinical and patient and family-level data that

after initiating SARPEP using either HappyOrNot® (launched between would support them in responding to the SARPEP survey (e.g., which
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family participated in psychoeducation); 3) a web-based, multimedia
library of video recordings and resources (e.g., articles, guides). A lack of
resources in French was identified by stakeholders as a barrier to
continuing education and improvement, which SARPEP media library
(https://sarpep.ca/mediatheque/) sought to address.

The SARPEP research team provided an average of 8 support sessions
via phone or web-conferencing (range 3-18) to each program, to trou-
bleshoot data collection challenges, offer positive reinforcement, and
pair programs for mentorship. 30 meetings of SARPEP investigators and
larger team (research staff, patient and family partners) occurred during
the study.

SARPEP’s implementation was adapted based on stakeholders’
feedback. Data collection and feedback periods (every three months
initially) were changed to four-month intervals in 2021, because pro-
grams felt that three months was insufficient to alter practices between
data collection cycles based on feedback and capacity-building events.
To mitigate COVID-19 health restrictions, a QR code for patient- and
family-reported surveys was created to avoid using a common electronic
tablet.

5.5. Maintenance: extent to which SARPEP was sustained over time
(even beyond the study period)

All programs and stakeholders have continued implementing SAR-
PEP and committed to continue their participation. One program asked
to stop data collection for a few periods after the project ended and then
resumed.

6. Discussion

Our findings demonstrate that it is feasible to implement and sustain
a RLHS in mental health, specifically early intervention for psychosis,
that successfully engages all pertinent stakeholder groups (patients,
families, clinicians, researchers and decision-makers) across very
diverse settings. As ours is one of the first two LHS initiatives in psy-
chosis and among the few evaluated in mental health (Kilbourne et al.,
2021), our study can propel and guide future efforts to embed LHS in
mental health. Our use of an implementation science framework (RE-
AIM) chosen a priori to guide the execution and evaluation of our RLHS
allows us to identify areas where we can more confidently assert our
RLHS’ success (reach, adoption, implementation, maintenance) and
others (effectiveness) that we cannot unequivocally conclude about or
attribute to our RLHS. In healthcare (especially in mental health), few
other LHS have been similarly systematically evaluated guided by
implementation science frameworks (Ellis et al., 2022; Enticott et al.,
2021).

RLHS in early psychosis: Feasible and acceptable.

As this study demonstrates, an RLHS was feasible to implement and
acceptable to all stakeholder groups in purposively chosen programs,
varying in socio-geographic characteristics (e.g., rural vs urban),
different vulnerable populations (e.g., homeless, First Nations, immi-
grant patients), size (3—-16 case managers), years of operation (<2->22
years) and organizational structure (e.g., some part of academic teach-
ing and research centres and others not) (Table 2).

All 11 invited programs accepted and actively participated in the
RLHS throughout, even during the COVID-19 pandemic, indicative of
their determination to improve practices and attain or maintain stan-
dards and their perception of the value of the RLHS for this. AQPPEP and
the health ministry also maintained participation throughout.

We took various steps to enlist and maintain stakeholder participa-
tion such as involvement in choosing indicators; needs assessment to
inform our data collection infrastructure and processes; individualized
and group support; personalized, encouragingly worded feedback
highlighting alignment with standards and providing strategies to
bridge gaps; and participatory capacity-building sessions where pro-
grams were encouraged to share and problem-solve. It was also possible
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to rapidly implement our RLHS, as it benefited from a long-existing
sense of trust and community among early psychosis stakeholders in
Quebec, fostered by AQPPEP, also part of our LHS, and whose key
leaders (AAB, MAR) also co-led our RLHS.

All 11 programs, AQPPEP and ministry have committed to remaining
engaged beyond the 2-year period initially funded. The ministry has
expressed willingness to support SARPEP’s scaling to all 33 programs,
given the value of the continued flow of aggregated, provincial-level
data from SARPEP in informing the ministry about the uptake of stan-
dards and support needs among programs. The ministry has partially
funded SARPEP since April 2022. The impetus for scaling-up has also
come from bottom-up, e.g., 4 programs initially not part of SARPEP
wanted to participate in it after watching an AQPPEP webinar on it. In
2023, SARPEP was scaled to now still includes 20 programs in 2025.

RLHS in early psychosis: Positive impacts on data collection,
decision-making, capacity-building and identifying areas for
improvement.

Our results demonstrate that RLHS can promote data collection and
provision of regular feedback on practices in routine clinical care; in-
crease providers’ and programs’ capacity through community of prac-
tice and continuing education; inform program-level and provincial
decision-making; and identify areas for improvement, including those
that cut across programs and thus could benefit from collective action.
These in turn can help bridge knowledge and standards-to-practice gaps.

Improved data collection capacity: SARPEP created the first Canadian
multisite infrastructure to routinely collect data about practices and
provide feedback to individual programs about their performance vis-
a-vis standards and evidence-based practices. Throughout, our RLHS
was able to roll out e-surveys on program indicators and feedback pro-
cesses as per predetermined frequency, and most programs participated
in these.

Before the RLHS, most participating programs did not routinely
collect data on basic quality indicators (e.g., referral source) and user
outcomes (e.g., satisfaction and recovery). Over SARPEP’s course, pro-
gram’s capacity to collect data increased, as did data accuracy, with
greater use of centralized databases, even in programs with no academic
or research affiliation or experience. All programs adopted satisfaction
monitoring, and patient participation in HappyOrNot® increased
throughout.

The increase in data collection was also a function of the RLHS
adjusting and refining its data gathering and functioning based on
stakeholders’ needs and feedback. SARPEP’s flexibility and respon-
siveness modeled emblematic LHS aspects at a meta-level: the desire and
capacity to continuously learn and refine, which sets LHS apart from
traditional research and monitoring and evaluation systems (Friedman,
2022).

Informed by and informing practice guidelines and standards: Our work
shows that RLHS can both be informed by and inform guidelines and
standards. The indicators chosen and feedback given were guided by
provincial standards. Programs were supported in aligning closer to
these standards by continuously collecting data and receiving feedback
about their performance vis-a-vis standards (as well as their perfor-
mance over time and other programs) and participating in community-
of-practice and other capacity-building efforts. With participation by
multiple stakeholders, the community of practice reinforced the un-
derlying philosophy behind standards, and identified and amplified
strengths and creative solutions emerging from local “ecosystems” to
improve performance.

Conversely, feedback on SARPEP’s aggregated data and resource
challenges and real-world solutions identified in SARPEP community of
practice, informed decision-making by health authorities governing
each individual program and the ministry. During the period covered by
this report, the provincial standards document was revised, a process
shaped by RLHS’ data and insights about how programs adapted stan-
dards to local realities. E.g., the standard around access to programs
during non-typical work or study hours and crises was worded as “access
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to EIS staff 6 days/week, 12 hours/day”. This was revised, considering
available resources, to accommodate various strategies to facilitate such
access, including appointments outside usual work or study hours, crisis
appointments with EIS staff and collaboration with other crisis re-
sources. Similarly, SARPEP data on workforce needs and factors influ-
encing these (e.g. caseloads; actual treated incidence influenced by the
number of immigrants or homeless youths in catchment, remoteness)
guided better allocation of workforce funds between regions, than the
formula being used by the ministry that was based solely on the catch-
ment’ population.

Identifying and addressing areas for improvement: Some best practice
indicators remained poorly reached. This reflects the confidence of EIS
to safely report ‘negative’ performance. It also highlights the value of
RLHS for rapidly detecting areas for improvement and proposing and
implementing strategies for improvement such as experts’ advice and
support, media library, mentoring, pairing of programs, etc. SARPEP
revealed that the emergency room and inpatient hospitalization were
major pathways to care into EIS despite open referral policies, enshrined
in provincial guidelines and increasingly adopted during the project. To
reduce the use of these traumatic pathways, increasing early detection of
psychosis by community partners should be a future target for SARPEP
(Malla et al., 2021; Rodrigues and Anderson, 2017).

During the pandemic, when provision of timely access to care was
challenging for many programs, some EIS used waitlists (a practice not
aligned with standards). After attending a SARPEP session on timely
access (and pertinent strategies), three EIS, that had been struggling
with this, prioritized it.

RLHS can also catalyze collective action targeting best practices that
many EIS struggle with, as revealed by its data. Although core evidence-
based interventions were offered by most EIS, some were still struggling
to meet standards, notably around delivery of psychosocial in-
terventions, especially in rural areas where teams are smaller and
trained professionals rarer. Our RLHS includes within its constituents a
network of researchers, who have been developing and evaluating
innovative implementation strategies and interventions that could meet
the needs of EIS and their service users. These include group CBT for
psychosis teletherapy for remote areas (Lecomte et al.,, 2021); CBT
focused on romantic relationships in psychosis; needs assessment
focused on cognitive remediation; and educational outreach on cogni-
tion in psychosis (Hardy et al., 2021).

The LHS itself has also become a platform to embed and evaluate
new interventions. E.g., our LHS identified that few EIS offered patient
and family peer support (despite it being seen as valuable in the litera-
ture (Prat Vigué et al., 2022) and guidelines. SARPEP stakeholders
identified this as a priority when discussing the LHS (Ferrari et al.,
2025). A peer support project for participating EIS has therefore now
been embedded within the LHS, which supports implementation and
continuous refinement (Pires de Oliveira Padilha et al., 2023).

6.1. RLHS in early psychosis: difficulties concluding about effectiveness

It is difficult to draw conclusions about whether changes in service-
level performance and patient-reported satisfaction can be attributed
only to SARPEP, as data pertains to only 11 programs over 8 timeframes,
without any control sites or historical data. While the first timeframe is
pre-COVD-19, it is difficult to know how many of the subsequent
timepoints exhibit COVID-19-related effects, since most of the study was
conducted during different phases of the pandemic. Nonetheless, the
data allow some useful inferences and different stakeholders highlighted
the role of SARPEP in improving programs’ practices in our qualitative
evaluation (Ferrari et al., 2025). There was a demonstrable increase in
professionals who had engaged in continuous education over SARPEP’s
course. This could be attributable to SARPEP strengthening desire for
continuous learning and improvement among both clinicians and
managers. SARPEP offered educational sessions, facilitated programs’
sharing continuing education opportunities, and fostered among
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managers the importance of seeing participation in training and edu-
cation within regular working time.

By mid-2022, most EIS had adopted open-referral admission policies
and served both affective disorders and substance-induced psychosis, in
addition to non-affective psychosis. This represented a major improve-
ment from 2016 (the first provincial standards and ministry funding
came in 2017) and even compared to 2020, pointing to a possible impact
of SARPEP (Bertulies-Esposito et al., 2022). Future LHS implementa-
tions can consider various designs such as historical control (e.g., using
and comparing indicators where there are data before and after LHS
implementation) or cluster or stepped-wedge randomized trials (where
some programs are randomized to operate within an LHS and others are
not or programs are randomized to start operating within an LHS at
different times) to more definitively attribute impact to LHS imple-
mentation rather than other factors.

6.2. RLHS in early psychosis: challenges in implementation

Two programs struggled to respond to data collection e-surveys, with
one program completing less than half. Involvement with SARPEP
gained backing for the latter from the managers of its larger health or-
ganization, financial support from the ministry, and a nominated team
leader, helping it improve implementation and its uptake of standards.
Our work highlighted that for LHS to work, there is a need to protect the
time of staff to participate in data collection and community of practice.

Staffing shortages, particularly in remote areas, and high staff turn-
over represented crucial challenges to implementing best practices, and
were cited as a barrier to full participation in our RLHS (Ferrari et al.,
2022; Ferrari et al., 2025), as reported in previous early psychosis
implementation research (Bertulies-Esposito et al., 2022). Staff turnover
frequently negatively impacts implementation and willingness to
change practices (Woltmann et al., 2008). This also necessitated RLHS
staff having to repeatedly provide information to new staff from
programs.

Rates of completion of patient and family-reported measures (espe-
cially longer questionnaires) were low. Programs with patient and
family peer support workers fared better, highlighting the potential of
peer support for fostering higher levels of patient and family engage-
ment in services and LHS. In our qualitative inquiry (Ferrari et al.,
2025), stakeholders acknowledged the value of patient- and family-
reported measures but identified challenges to their completion such
as clinician reluctance and important workloads, limited advertising,
etc. An avenue to promote higher completion of patient and family-
reported measures would be to provide them timely feedback based
on their responses, a future direction for SARPEP (Ferrari et al., 2023;
Nair et al., 2024).

Future research should examine strategies to mitigate ceiling effects
in satisfaction measures, which was evident in our data and has been
well-documented previously (Andrew et al., 2011; Voutilainen et al.,
2016).

6.3. Strengths and limitations

Ours is the first mental health Canadian RLHS and in the first two
psychosis LHS globally, and among the few guided by implementation
science. Another strength is the involvement of all stakeholder groups at
all stages.

Regarding limitations, our relatively short timeframe and small
number of repeated assessments across only 11 programs, along with
real-world changes during the study period such as enhanced imple-
mentation support from the ministry (the impetus for some of which
may have been our RLHS), impede firm conclusions about SARPEP’s
effectiveness. It is also not possible to tease out the extent to which the
reach, adoption and maintenance of our RLHS was because of pre-
existing strong bonds between EIS stakeholders and policy commit-
ment to EIS in Quebec. As LHS are embedded in real-world contexts, it
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could be argued that views about “confounding factors” from traditional
research may not be appropriate in evaluating LHS.

A second limitation pertains to our reliance on programs’ reports of
their performance, which may have been subject to inaccuracies and
desirability bias. Team leaders may have been hesitant to report per-
formance not aligned with standards or may have overestimated per-
formance — especially when not using centralized databases. On the
other hand, this data collection method avoided technical and ethical
challenges associated with accessing electronic data collected by health
institutions and concerns that such electronic data vary considerably in
type and quality of data collected. Moreover, few programs had elec-
tronic data capture or entirely electronic medical records; some strug-
gled with local technological challenges to use local individual database.
Future LHS implementations can consider various designs such as his-
torical control (e.g., using and comparing indicators where there are
data before and after LHS implementation) or cluster or stepped-wedge
randomized trials (where some programs are randomized to operate
within an LHS and others are not or programs are randomized to start
operating within an LHS at different times) to more definitively attribute
impact to LHS implementation rather than other factors.

7. Conclusion

RLHSs can be deployed, adopted, and maintained in mental health-
care to promote measurement of practices and outcomes, data-informed
quality improvement and decision-making. RLHS allow for creative,
context-relevant solutions to emerge from local ecosystems and the
identification of clinically significant problems and directions for
research and action, that can then be more quickly implemented
leveraging the relationships, data and capacities of the RLHS.
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