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Abstract

Background: Mental illnessamong emerging adultsis often difficult to ameliorate dueto fluctuating symptoms and heterogeneity.
Recently, innovative approaches have been devel oped to improve mental health care for emerging adults, including (1) implementing
patient-reported outcome measures (PROMS) to assess illness severity and inform stratified care to assign emerging adultsto a
treatment modality commensurate with their level of impairment and (2) implementing arapid learning health system in which
data are continuously collected and analyzed to generate new insights, which are then translated to clinical practice, including
collaboration among clients, health care providers, and researchersto co-design and coeval uate assessment and treatment strategies.

Objective: Theaim of the study isto determine the feasibility and acceptability of implementing arapid learning health system
to enable a measurement-based, stratified care treatment strategy for emerging adults.

Methods: Thisstudy takes place at a specialty clinic serving emerging adults (age 16-24 years) in Calgary, Canada, and involves
extensive collaboration among researchers, providers, and youth. The study design includes six phases: (1) developing a
transdiagnostic platform for PROMS, (2) designing an initial stratified care model, (3) combining the implementation of PROMs
with stratified care, (4) evaluating outcomes and disseminating results, (5) modification of stratified care based on data derived
from PROMSs, and (6) spread and scale to new sites. Qualitative and quantitative feedback will be collected from health care
providers and youth throughout the implementation process. These datawill be analyzed at regular intervals and used to modify
theway future servicesare delivered. The RE-AIM (Reach, Effectiveness, Adoption, Implementation, and Maintenance) framework
is used to organize and evaluate implementation according to 3 key objectives: improving treatment selection, reducing average
wait time and treatment duration, and increasing the value of services.

Results: Thisproject wasfunded through aprogram grant running from 2021 to 2026. Ethics approval for thisstudy wasreceived
in February 2023. Presently, we have developed a system of PROMs and organized clinical servicesinto strata of care. We will
soon begin using PROMs to assign clients to a stratum of care and using feedback from youth and clinicians to understand how
to improve experiences and outcomes.
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Conclusions: This study has key implications for researchers and clinicians looking to understand how to customize emerging
adult mental health services to improve the quality of care and satisfaction with care. This study has significant implications for
mental health care systems as part of a movement toward val ue-based health care.
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(JMIR Res Protoc 2024;13:€51667) doi: 10.2196/51667

KEYWORDS

learning health system; stratified care; patient-reported outcome measures; mental health; emerging adults; protocol papers;
pragmatic clinical trials; e-mental health; RE-AIM; Reach, Effectiveness, Adoption, Implementation, and Maintenance;
implementation science; adult; health system; stratified care; treatment; implementation; acceptability; measurement-based care

Introduction

Background

Most mental disorders emerge before the age of 25 years,
resulting in aconsiderable burden of disease acrossthelife span
[1,2]. Emerging adulthood (age 16-24 years) representsaunique
stagein life[3], characterized by low mental health service use
and high treatment attrition rates[4,5]. Emerging adultsare also
burdened by perceptions of stigma and embarrassment
surrounding help-seeking behaviors, which isfurther worsened
by the lack of mental health literacy in this population [6,7].

Transdiagnostic Stratification of Mental IlIness

Symptoms of menta illness in emerging adults are often
evolving and do not alwaysfit neatly into diagnostic categories
created for older adults [8]. Rapid changes in symptoms make
it difficult to conduct accurate diagnostic assessmentsand select
appropriate treatments, especialy when there are significant
delays between first contact with a health care provider and the
beginning of treatment [9].

Adopting atransdiagnostic approach to mental illnessin young
adults may improve assessment and treatment [10-12].
Transdiagnostic assessments focus on identifying the severity
of mental illness and symptom domains, which cut across
conventiona diagnosesrather than diagnosing adiscrete disorder
[8,11]. Likewise, transdiagnostic treatments use shared
principles of evidence-based therapies to help clients manage
arange of symptoms[13].

Another emerging method to improve youth mental health
treatment is through an approach whereby standardized
patient-reported outcome measures (PROMs) of mental health
are used to monitor treatment progress. A growing body of
literature is showing how adopting PROMs in menta health
care settings improves clinical outcomes, improves
communication between patients and providers, and reduces
treatment attrition, although the evidence supporting integrating
PROMs into clinical decision-making is stronger among older
adults relative to young people [14-18]. To date, mental health
providers have been slow to embrace the routine use of PROMs
even though many acknowledge the potential benefits [19].

Pairing the implementation of PROMs with a transdiagnostic
approach facilitates the use of “stratified care” Stratified and
stepped care represent 2 different models of care with differing
approaches to selecting the most appropriate interventions for
patients. With “stepped care” al patients begin with
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lower-intensity treatments and change to higher-intensity
treatments if they do not respond [20]. In contrast, stratified
care patientswith more severeillness (and associated functional
impairment) will receive appropriately more intensive treatment
from the outset [20,21]. Recent randomized clinical trials of
depression and anxiety indicate that the stratified care approach
resulted in better clinical outcomesthan stepped care or standard
care[22,23].

Rapid L earning Health Systems

Theimplementation of astratified caremodel in clinical settings
iscomplicated by thefact that it isdifficult for individua clinics
to understand how to assign clients to strata and how to select
which services should be available in each stratum. One
potential way to implement stratified care in aroutine clinical
setting isthrough the adoption of arapid learning health system
(RLHS). The RLHS was first proposed by Etheredge [24] and
involvesthe use of health recordsto determinethe best trestment
optionsin apersonalized care environment based on the specific
needs of each presenting patient. By comparing apatient’shealth
records to individuals in similar medical situations, health
practitioners unlock new capabilities to compare treatment
effectiveness, adopt best practices, assess results, and provide
feedback from their unique case [ 25]. Furthermore, as evidence
is formulated through information supplied by typical health
care patientsrather than clinical trial participants selected based
on highly specific criteria, the RLHS may not face issues of
generalizability that are typically associated with randomized
clinical trials [24]. As such, this lends credence to the use of
the RLHS in biomedical practice, where clients are
heterogenous, time and resource constraints are common, and
treatment planning needs to evolve dynamically to fit the
situation.

An RLHS has been shown to improve the quality, efficiency,
and cost-effectiveness of health care delivery across arange of
patients, medical conditions, and settings[26]. For example, in
cancer care, Abernethy et al [27] showed that an RLHS provided
detailed data on the patient’s experience and rapid analysis of
feedback to support subsequent care and allowed for continuous
monitoring of outcomes to support patient safety, quality of
care, and rapport with health practitioners. Although the RLHS
has primarily been used in physical health care [26], there has
been recent interest in using RLHS methods to treat mental
disorders. Several commentaries have been published providing
advice onimplementing an RLHS in mental health, behavioral
health, and substance use [28-30]. Likewise, several recent
protocol papers describe ongoing work using an RLHS to
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improve treatments for epilepsy [31], autism [32], and early
intervention for psychosis[33].

An RLHS is an inherently collaborative process that involves
coproduction and joint evaluation of new models of care by
patients, family members, providers, researchers, and decision
makers[29]. Thus, the RLHS may also be beneficial for bridging
the gap between research and practice [25]. To facilitate the
uptake and use of an RLHS, implementation science methods
can be used to guide and document the process [30,31,33].

Using I mplementation Scienceto Promote New M odels
of Care

One of the most widely used implementation science
frameworks is the RE-AIM (Reach, Effectiveness, Adoption,
Implementation, and Maintenance) model [34]. RE-AIM
evolved from a need to evaluate health care interventions when
conducted under complex situationstypically found in ahealth
care setting. Outcomes for each dimension provide researchers
and policy makersinsight as to the use of an intervention for a
certain population and setting. Reach is defined by the number,
or proportion, of willing participants undergoing the
intervention. Effectiveness examines the impact of the
intervention on individual outcomes. Adoption refers to the
proportion of organizations that agree to take part in the
intervention. Implementation is the extent to which a program
isadapted, modified, or used asintended within an organization.
Finally, Maintenance considers the sustainability of the
intervention at an individual and organizational level.

Severd studies have used the RE-AIM framework to describe
and enhance the implementation of PROMs in mental health
care. For example, Mascayano et a [35] paired RE-AIM with
measurement-based care to eval uate theimplementation of early
intervention for psychosis program and identified key areasfor
improvement such as lack of access in rural areas, lack of
qualified staff, and an unsustainable funding model. Several
teams have also used RE-AIM to facilitate the uptake of PROMs
in primary care clinics to screen adolescent and adult patients
for potential mental health issues [36,37]. Finally, a protocol
paper by Ferrari et a [33] described using RE-AIM to evaluate
theimpacts of an RLHS designed to improve early intervention
for psychosis.

This protocol will use the RE-AIM framework to evaluate the
implementation of standardized PROMsdelivered using adigital
platform and an RLHS as away to allocate clients to stratified
care in an effort to improve mental health outcomes in a
specialty clinic for young adults (age 16-24 years). True to the
goals of an RLHS, this project entails a collaboration among
youth, family members, health care providers, and researchers
to co-design a patient-centered system of carethat collects data
in rea time to identify how to continuously improve both
processes and outcomes.

Methods

Clinical Setting
This study will take place in a clinic that provides specialized
mental health serviceswithin alarge publicly funded provincial
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health care organization (Alberta Health Services) to emerging
adultsin Calgary, Alberta, Canada. Emerging adults (age 16-24
years) referred to the clinic are accepted based on whether they
requirelevel 3 care (High Intensity Community Based Services)
on the Level of Care Utilization System developed by the
American Association of Community Psychiatrists [38]. The
clinic requires a referral, which may come from a health care
provider or self-referral through telephone helplines. Theclinic
primarily provides psychotherapy (although psychiatric
assessment and medication are also available) so clients need
to be motivated to engage in treatment and demonstrate
sufficient cognitive capacity to benefit from psychotherapy.

Ethical Consider ations

Thisstudy was approved by the Conjoint Health Research Ethics
Board at the University of Calgary (REB21-0616). Potential
participants will be recruited through referral by staff within
theclinic. Participantswill sign aconsent form, which includes
study information, procedures, length, potential risks and
benefits, confidentiality measures, and information about
choosing not to participate or withdrawing from the study with
no penalty and no impact on the standard of medical care they
receive. Participants receive an electronic gift card as an
incentive for participating in this study (CAD $40
[approximately US $30] for completing each assessment).
Participant datacollected in this study are stored on the Research
Electronic Data Capture (REDCap; Vanderbilt University)
platform and backed up on the University of Calgary’s secure
data storage servers. Data are also stored within the Innowell
(Innowell Pty Ltd) platform, whichislegally an AlbertaHealth
Services—held repository of patient data that uses encryption to
protect data. Data access is limited to clinicians, individual
participants, and the research team.

Key Objectives
The objectives of the study are as follows:

1. Improve treatment selection: Through the use of stratified
care, the clinic is seeking to provide the right intensity of
servicethefirst time, resulting in better alignment between
client needs and services offered.

2. Reduce average wait time (prior to service) and treatment
duration (once in service): If the clinic can increase the
precision of services by providing higher-intensity services
for higher-need clients and lower-intensity services for
lower-need clients, theincreased efficiency hasthe potential
to reduce wait times and treatment duration.

3. Increase the value of services: The clinic also seeks to
understand the value of services provided to increase
cost-effectiveness. By tracking client outcomes associated
with each treatment, the clinic can identify which services
provide the greatest return on investment.

4. Understand barriers and facilitators to implementing
standardized PROMs delivered using adigital platform and
to stratified care: Knowledge gained about the barriers and
facilitators will rapidly be applied to improve
organizational, clinical, and youth-rel ated factorsto improve
carein theclinic.
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Study Design and Phases
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The study phases and their relation to an RLHS model are
outlined in Figure 1.

Overview
Figurel. Phasesinthe development and evaluation of arapid learning health system using PROMs and stratified care. PROM : patient-reported outcome
measure.
(" . . . R
Phase 1: Developing a transdiagnostic platform for PROMs
Methods: Qualitative interviews, quantitative surveys
g Participants: Clients, clinicians, managers, researchers )
( .. s . )
Phase 2: Designing an initial stratified care model
Methods: Team meetings
L Participants: Clinicians, managers )
. . . . ope )
Phase 3: Combining PROMs with stratified care
Methods: Team meetings
Participants: Clinicians, managers, researchers )

Phase 4: Evaluating outcomes and
disseminating results to stakeholders
Methods: Qualitative interviews,
quantitative surveys, chart reviews
Participants: Clients, clinicians, managers,
researchers

Phase 6: Spread and scale to
new sites
Methods: Team meetings
Participants: Clinicians, managers,
researchers

Phase 1. Developing a Transdiagnostic Platform for
PROMs

We set out to select a platform of PROMSs, delivered digitally,
that would be useful for clinicians in categorizing the severity
of mental illness and would be brief and respond to
patient-oriented concerns. The goal was to identify a platform
that would allow for the simple sharing of information among
the relevant stakeholders (clients, clinicians, and researchers)
while being compliant with local privacy laws for the storage
and distribution of health information. Perhaps most critically,
the platform needed to have high acceptability for youth so that
they would be willing to complete the instruments.

We decided to implement Innowell [39], which uses freely
available, validated instruments that are part of a curated set of
instruments that are embedded in a proprietary web-based
platform that was primarily devel oped by Australian academics

https://www.researchprotocol s.org/2024/1/e51667
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Phase 5: Modification of
stratified care based on data
derived from PROMs
Methods: Team meetings
Participants: Clinicians, managers,
regearchers

with support from the Australian government [39-41]. Raw
scores on instruments are converted into categorieswith clinical
interpretations (Figure 2). For example, responsesto the Overall
Anxiety Severity and Impairment Scale [42] are automatically
categorized as “minimal,” “mild,” “moderate,” or “high.” The
Innowell platform also allows clients to access resources to
work on a specific domain (eg, depressed mood), either by
referring them to external resources (typically websites, mobile
apps, or phone lines) or allowing them to flag to their provider
that they want to address a specific domain.

LIS

Clients will complete the Innowell instruments at a minimum
of baseline, 6 months, and 12 months (Table 1). If aclient is
discharged or transferred before 12 months, we will ask them
to complete onefinal assessment at discharge or transfer. Clients
can also repeat 1 or more Innowell instruments at any time to
gauge treatment progress. All fixed time points except baseline
also include a custom instrument to provide feedback on the
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Innowell system, which includes measures of satisfaction,
clinical use, and ease of use. To minimize attrition between time
points, wewill includethefollowing in the protocol: (1) research
coordinator following up with patients to complete measures
and sending up to 3 email or text reminders, (2) sharing results
with patients including visual graphs so they can see their
progress, and (3) providing asmall honorarium (in the form of
agift card) for completing measures.

Several additional measureswill be collected using the REDCap
platform since Innowell does not allow for instrument

Dimitropoulos et a

customization. After each therapy session, clients will be sent
an SM S text message (via REDCap) asking them to complete
2 brief 4-item instruments: the Outcome Rating Scale, which
measures overal well-being, and the Session Rating Scale,
which measures satisfaction with atherapy session [43,44]. At
baseline, 6 months, and 12 months, clinicians will be sent an
email asking them to provide feedback on the use of PROMs
in the Innowell platform and stratified care using the measures
listed in Table 2.

Figure 2. Dashboard for Innowell software used in patient-reported outcome measures among emerging adults to assess disease severity.
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Table 1. Standardized measures collected from clients. All instruments are administered at baseline, 6 months, and 12 months using the Innowell
platform, except for the Outcome Rating Scale and Session Rating Scale, which are collected after each treatment session using the Research Electronic

Data Capture (REDCap) platform.

Instruments

Domains

Kesder Psychological Distress Scale

Overal Anxiety Severity and Impairment Scale
Quick Inventory of Depressive Symptomology
Prodromal Questionnaire

Altman Self-Rating Mania Scale

Primary Care PTSD? Screen for DSM-52

Eating Disorder Examination

Suicidal Ideation Attributes Scale; Columbia Suicide Severity Rating Scale

Brief Non-Suicidal Self-Injury Assessment Tool

Alcohol, Smoking and Substance Involvement Screening Test; AUDITS Alcohol Consumption Questions

oEcD! Youth not in Education or Employment; WHOF Disability Assessment Schedule; Work and Social

Adjustment Scale

Schuster’s Social Support Scale

Pittsburgh Sleep Quality Index; Munich Chronotype Questionnaire
Child and Youth Resilience Measure—Revised

Multigroup Ethnic Identity Measure

Spiritual Health and Life-Orientation Measure

Inventory of Complicated Grief

Height, weight, and waist circumference; International Physical Activity Questionnaire

Outcome Rating Scale
Session Rating Scale

Psychological distress

Anxiety

Depressed mood

Psychosis-like experiences
Mania-like experiences
Posttraumatic stress

Eating behaviors and body image
Suicidal thoughts and behaviors
Self-harm

Alcohol, tobacco, and cannabis use

Social and occupational function

Socia connectedness
Sleep-wake cycle
Resilience

Cultural connectedness
Spirituality

Grief and loss

Physical health

Overall well-being

Treatment session satisfaction

3PTSD: posttraumatic stress disorder.

bDSM-5: Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition.

CAUDIT: Alcohol Use Disorders I dentification Test.
doECD: Organization for Economic Co-operation and Devel opment.
SWHO: World Health Organization.

Table 2. Standardized measures collected from clinicians to assess feasibility and satisfaction with the use of patient-reported outcome measures. All
instruments are administered at baseline, 6 months, and 12 months using the Research Electronic Data Capture (REDCap) platform.

Instruments

Domains

Attitudes Toward Standardized Assessment Scale
Evidence-Based Practice Attitudes Scale
Monitoring and Feedback Attitudes Scale

Brief Individual Readiness for Change Scale
Implementation Leadership Scale

Factors Associated with Referrals and Holding

Opinion on psychometric instruments

Opinion on using evidence-based interventions
Opinion on routine progress monitoring

Capacity to implement changein clinical practice
Capacity to implement evidence-based practice

Stratified care decision-making

Phase 2: Designing an I nitial Stratified Care Model

Prior to the implementation of an RLHS, standard care at the
study clinic was to have clients work with their assigned
clinician to select appropriate treatments from among the
available options a the clinic. Coincident with the
implementation of an RLHS, the clinic made an operational

https://www.researchprotocol s.org/2024/1/e51667
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decisionto moveto astratified care model, whereby new clients
would be appropriately matched to different intensities of care.
The optimal timing for PROMswasidentified within theclinical
workflow: specifically, after a client had received their
orientation to the clinic, but before they were assigned to a
primary clinician. Managers and clinicians at the study site
engaged in multiple rounds of discussion, feedback, and
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revisions to organize both existing and new services into
different strata of care. The initial model includes 3 strata of
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“yellow,” “blue” and “purple,” respectively). Some services
areonly availableto clientsin each stratum, while other services

care (low, medium, and high, which are known in theclinicas are availableto all clients regardless of stratum (Figure 3).

Figure 3. Clinical and research flow diagram showing progression from emerging adult patient intake into clinical strata using PROMs. PROM:

patient-reported outcome measure.

Clinic receives referral

v

Client attends clinic orientation

v

Client approached about research participation

Consented for
research

Not consented for
research

[ Client completes PROMs-based care
instruments

|

v

v

| Client meets with clinic intake coordinator for initial assessment

'

Clinical case conference to determine stratum assignment using PROMs-
based care scores combined with clinical judgment (research participants)
or clinical judgment alone (nonparticipants)

v

Low (“yellow”)

Medium (“blue”)

v v

High (“purple”)

Brief Family therapy,
Strata- transdiagnostic Dialectical
o . . . Process groups,
specific interventions, behavioral therapy,
. . . . . Trauma treatment
services Life skills Brief solution-
workshops focused therapy
Access to psychiatrist,
Universal Outreach and case management for social determinants of
services health,

Phase 3: Combining I mplementation of PROMs With
Stratified Care

After selecting and implementing a digital platform for the
delivery of PROMs and a stratified care model, the next phase
was to identify how to use the platform to guide stratification
within the study clinic. Thisinvolvesengaging in rapid learning
cycles as the Innowell system was created with a
population-widefocus, but the study site servesamuch narrower
population of emerging adults with moderate to severe mental
health concerns. Further, given the clinic-specific stratified care
model implemented, further learning cycles were required to
determine how to use the results from the selected platform to

https://www.researchprotocol s.org/2024/1/e51667
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Harm reduction for substance misuse

assign a stratum of care. To accomplish this, at the study site,
new clientswho consent are onboarded to the Innowel | platform
and asked to completeall 20 domains available on the platform.
In the last 9 months, we introduced the Innowell platform and
successfully onboarded 56 clients. Uptake hasincreased during
this time, and at the time of writing, we were onboarding an
average of 9 emerging adults per month. Managers and
clinicians participate in weekly case conferences where
individual clients' results, referral information, and case history
are presented and discussed. Consensus-based decision-making
isused to determine theinitial client stratum. A researcher will
be present during each case conference to capture notes
regarding the decision-making process including the key
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findings used to determine stratum and level of agreement
among team members.

As per the stratified model of care, clients will meet with their
clinician every 3 monthsto review treatment progressincluding
current results from readministering all 20 domains. Treatment
reviews will be used to determine if clients should be moved
to a different stratum of care, transferred to another program,
or discharged from the health system. After each clinical
stratification treatment review, clients will complete a custom
form to provide their feedback on the treatment review and
clinical stratification process. We will aso conduct a detailed
chart review to understand the impact of implementing
standardized PROMs and stratified care on the services clients
use at the study clinic aswell astheir use of wider health system
resources. This chart review will aso include clients who did
not consent to research if awaiver of consent can be obtained.

Phase 4: Evaluating Outcomes and Disseminating
Resultsto Stakeholders

An exploratory mixed methods approach will be used to evaluate
implementation outcomes. Initially, feedback from qualitative
interviews will be prioritized since qualitative interviewsyield
rich dataand allow flexibility to probe deeply on specificissues.
The first 20 clients to use the digital platform to inform their
stratification of care will be approached for qualitative
interviews. We will ask clients about their satisfaction with the
PROMs and dtratified care systems, what factors they felt

https://www.researchprotocol s.org/2024/1/e51667
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influenced the stratification decision, the extent to which they
agreed with the stratification decision, as well as probe for
barriersand facilitatorsto the use of PROMsand stratified care.

Once 100 clients have been enrolled in the study for at least 3
months (meaning they have received their initial clinical
stratification and at least one treatment review), we will begin
to use quantitative data to evaluate outcomes of the stratified
care process. Based on current rates of onboarding described
earlier, we estimate that we will reach this target sample size
in approximately 1 year. We will examine the stratum a client
is assigned to and map the trgjectory of symptoms and
satisfaction with clinical services (see instrumentsin Table 3).
Statistical regression models will be developed to describe
symptom change over time and determine whether symptom
trajectory (eg, slope of regression model) ismodified by stratum
of care when controlling for other variables (eg, demographics
and social determinants of health).

Clientsand their clinicianswill have accessto the data provided
by the client to inform future treatment decisions. Theresearch
team will present their interim analysis of the results to the
clinical team at team meetings at least once every 3 months.
One year after recruitment begins, the research team will
conduct focus groups and interviews with clinicians and
managers at the study site to understand their satisfaction with
PROMSs and stratified care, barriers and facilitators to the use
of PROMs and dtratified care, and the factors that influence
their decisions about clinical stratification.
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Table 3. Datacollection using RE-AIM (Reach, Effectiveness, Adoption, Implementation, and Maintenance) framework.

RE-AIM category and
data source

Items

Reach (individual)

Clients

Clinicians

Managers

Effectiveness (individual)

Admin data (health
region)
Admin data (clinic)

Clients

The proportion of clients who participate in aresearch study, complete quantitative surveys, take part in qualitative inter-
views, and use extra support resources in Innowell platform

The proportion of clinicianswho completetraining on using PROMSs? participatein aresearch study, complete quantitative
surveys, and take part in qualitative interviews

The proportion of managers who complete training on using PROMSs, participate in aresearch study, and take part in
qualitative interviews

The proportion of clientswho (for psychiatric reasons) visit urgent care center, who visit emergency department, and who
are hospitalized

Change over time in the proportion of clients assigned to each stratum of care, the proportion of clients who drop out of
treatment, length of waitlist, time spent in the program, cost of services used, number of sessions used, type of services
accessed, and number and timing of strata changes

Change over time in answers to quantitative surveys, reasons for dropping out of research or treatment, confidence man-
aging mental health services, satisfaction with mental health services and care coordination, satisfaction with the use of
PROMsand stratified care, individua barriers and facilitators to the use of PROMs and stratified care, and agreement with

clinician and data derived from PROM s regarding stratified of care assignment

Clinicians

Change over time in answers to quantitative surveys, satisfaction with the use of PROMs and stratified care, individua

barriers and facilitators to the use of PROMs and stratified care, and agreement with client and data derived from PROMs

regarding stratum of care assignment

Managers
use of PROMs and stratified care

Adoption (organizational)

Clinics, clients, clin-
icians, managers

Implementation (organizational)

Clinics, clients, clin-
icians, managers
Maintenance (individual and organizational)

Clinicians, man-

agers, executive
leaders

stratified care

Change over time in satisfaction with the use of PROMs and stratified care and individual barriers and facilitators to the

The proportion of clinics that adopt PROMs and stratified care and stakeholders within clinics (clients, clinicians, and
managers) who take part in the implementation of PROMs and stratified care

Organizational barriers and facilitators to the implementation of PROMs and stratified care and changes to the use of
PROMs and stratified care relative to the intended use

Commitment to continuing using PROMs and stratified care beyond the study period and spread and scale of PROMs and

3PROM: patient-reported outcome measure.

Phase 5: Modification of Stratified Care Based on Data
Derived From PROMs

Initialy, the clinical team will make rapid changes to both the
services offered within each stratum of care and the way
dashboards displaying data from PROMs are interpreted and
used to match clients into a stratum of care. This pilot phase
will be used to ensure managers and clinicians can use early
learnings to make effective and efficient changes. Once the
management and clinical team report that early learnings have
plateaued, planned for 3 monthsinto implementation, the team
will use the researcher’s summary analysis of case notes from
each case conference to create adecision tree to assign patients
to appropriate clinical interventions using the stratified care
model developed by the clinical team. As an added step before
acting upon the decision tree, every 3 months the research and
clinical team will meet to examine the data that have been
generated and try to understand how they can adapt the decision

https://www.researchprotocol s.org/2024/1/e51667

treetoincrease the precision of using dataderived from PROMs
to assign a client to a stratum of care. The clinical services
available in each stratum will also be re-evaluated.

Phase 6: Spread and Scale to New Sites

Initially, this research will be conducted at a single clinic to
maximizefeasibility and allow for careful evaluation of the use
of the stratified care model and its integration with the digital
PROM platform.

Data Analysis

Wewill usethe RE-AIM framework to design and organize the
datacollection system (Table 3). The Reach dimension captures
individual outcomes and includesthe proportion of stakeholders
who take part in the research, complete quantitative and
qualitative assessments, and use the additional care options,
apps, and e-tools on the Innowell platform. The Effectiveness
domain also examines individual outcomes and measures
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changes over time in key outcomes related to mental health
(among youth clients), satisfaction with PROMs and stratified
care (among clients and clinicians), aswell as the use of health
care resources (from administrative data). Adoption and
I mplementation measure organizational outcomes and so will
be more important in later phases of the research when
examining how many clinics adopt PROMs and stratified care
as well as what are the barriers and facilitators to adoption.
Maintenance has the longest timescae among RE-AIM
dimensions, and it will be used to measure the sustainability of
implementation of PROMs and stratified care over time at an
organizational and individual level.

This study will begin at the same time as the clinic is
implementing stratified care for all clients. For clients who
consent to research, PROM results will be used to help inform
stratified care, whereas nonresearch participantswill be stratified
based on clinical judgment alone. The impact of stratified care
and implementing PROMs will be inferred from longitudinal
changes in client and clinic data, although we cannot control
for the impact of other variables changing over time. We will
seek a waiver of consent to compare research participants to
nonresearch participants, which will provide moredirect insights
into theimpact of using PROMsto inform a stratified care model
of mental health service delivery. Analysis will be guided by
the three key objectives.

1. Improving treatment selection: We will examine changes
over time in symptoms for clients at the study clinic. To
the extent that implementation of PROMSs is leading to
continuous improvements in treatment selection as part of
an RLHS, wewould expect that participants enrolled at the
beginning of the study will show slower improvementsin
their mental health relative to clients enrolled later in the
study (as measured by instrumentsin Table 1). Additionally,
if awaiver of consent can be obtained to compare research
participants to nonresearch participants, we expect that
research participants will show greater improvements in
mental health than nonresearch participants when
controlling for clinic intake date.

2. Reducing average wait time (prior to service) and treatment
duration (once in service): We will examine clinic
administrative data to understand whether the
implementation of PROMs and stratified care leads to
reductions in wait time and treatment duration. If we can
obtain a waiver of consent, we will examine whether
research participants (completing PROMs using the
Innowell platform) spend lesstimein treatment than those
who opt out of research (and do not complete PROMs using
the Innowell platform).

3. Increasing the value of services: Clinic administrative data
will be used to understand the cost of providing careto each
client. When combined with data derived from PROMS,
thiswill provide information about the degree of symptom
improvement associated with each type of service. If we
can obtain awaiver of consent, wewill be ableto determine
whether the average cost of providing care to a client
changes when informed by PROMSs. The clinic also seeks
to understand the value of services provided to increase
cost-effectiveness. By tracking client outcomes associated
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with each treatment, we can identify which services provide
the greatest return on investment.

Results

This project is funded by the Alberta Children's Hospital
Foundation as one part of aprogram grant (the “ Framework for
Research in Emerging Adults’) that is funded from 2021 to
2026. Ethics approval for this study was received in February
2023. Presently, we have developed a system of PROMs and
organized clinical services into strata of care. We will soon
begin using PROMs to assign clients to a stratum of care and
using feedback from youth and clinicians to understand how to
improve experiences and outcomes.

Discussion

Principal Findings

This protocol paper describes how we will evaluate the
implementation of an RLHS to improve service delivery within
astratified model of care. The study clinic islooking for ways
to target the right service to theright client at the right time, in
line with current movements toward a precision menta health
care system [20]. However, standard care at the study clinic has
historically been similar to mental health care in most areas of
the world, in that, treatment progress is not systematically
tracked using objective measures for most clients [19]. Thus,
evenif theclinicimplemented stratified care asameansto tailor
services to client needs, the clinic would have no way of
knowing if the stratified care model resulted in improved
outcomes. Therefore, the clinic needed to develop a platform
for PROMSs to monitor outcomes to understand the impact of
their new stratified care model. Using PROMs to inform
stratified care is challenging since there are no existing
guidelinesto help clinicians understand how scores on different
standardized measurestrand ate into treatment recommendations.
Therefore, the clinic will need to use an RLHS framework to
guide the use of PROMs in informing stratified care
decision-making. Initialy, stratification using dataderived from
PROMSs (in combination with clinical judgment) may not be
superior to stratification using clinical judgment alone. However,
asdataare collected on how stratification and treatment selection
impact the trajectory of a client’s symptoms, the goal is to
iteratively improve the ability to stratify clients and select the
best treatment plan.

This project has broad implications for mental health care
systems as part of amovement toward val ue-based health care,
which is grounded in the notion that compensation for health
care services should be based on the amount of benefit to
patients rather than the expense incurred by providers and the
system [45]. By tracking the rel ationship between health services
and health outcomes, organi zationsthat pay for health care (eg,
governmentsand insurance compani es) can obtain an enhanced
understanding of which services provide the greatest value for
patients at the lowest financia cost [45]. Implementing
value-based hedlth care requires a digita platform,
patient-centered outcome measurements, toolsto support clinical
decision-making, and the means to allow for continuous
improvement based on datafed into the digital platform [45,46].
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AnRLHS, such asthe onewe areimplementing and eval uating,
leverages these same key components [47] and therefore
represents a potentially important first step toward achieving
the goal of avalue-based health care system [48].

This research will provide practical guidance to help other
research and clinical teams collaborate to implement an RLHS
as part of the transition toward value-based health care. The
engagement of multiple stakeholders early in the design process
allowed us to identify the key outcomes that are fundamental
toward creating a value-based health care system. Testing out
multiple strategies should allow us to identify a system that
patients and providers would be willing to use consistently
enough to understand which services are having the biggest
impact on patient outcomes. Once additional dataare generated,
we will be able to report on strategies that clinicians use to
identify the treatment that is predicted to provide the most value
to patients. However, this research protocol focuses on the
systematic evaluation of individual outcomes, which is only
one component of avalue-based mental health care system. At
apopulation level, value-based mental health care also requires
additional system-level quality measures including evaluation
of structure (eg, number and availability of mental health
specialists) and process (eg, number of sessions of

psychotherapy) [48].

Potential Challenges and Limitations

A major uncertainty is the extent to which clinicians will be
willing to embrace the use of standardized PROMs to inform
decisions about stratified care. Most mental health providers
do not use standardized measures and instead rely on their own
clinical judgment to determine the best course of care [19]. It
will take some time before enough data are collected to allow
for past client outcome data to meaningfully inform decisions
about future client stratification. The status quo exerts a
powerful effect on organizations, and it is common for new
mental health initiatives to be abandoned after a few years,
especialy if there are problems with staff turnover or funding
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[49,50]. To mitigate these issues, our team spent 3 years building
collaborative relationships among researchers, clinic
management, and staff through working together on smaller
projects, such as a feasibility study of brief transdiagnostic
psychotherapy [12]. We are also embedding qualitative and
guantitative measures of clinician satisfaction and
decision-making throughout the processto identify how we can
support clinicians to implement standardized PROMs and
stratified care. Another limitation of this protocol is that the
decision tree will have limited generalizability to clinics with
different patient populations and referral criteria. In the future,
we plan to include additional sites to evaluate the approach in
other clinical settings serving emerging adultswith mental health
concerns. Finaly, there is the potential bias toward those who
contribute the most data[51]. Specifically, emerging adultswho
consent to completing PROMs and participating in research
may not fully represent all patients referred to the clinic. We
will evaluate this potentia source of bias by analyzing
differences between clients who consent to research and those
who do based on demographic and clinical variables (eg,
diagnoses) available in administrative data.

Conclusions

This project aims to implement and evaluate an RLHS and
enable a data-driven, stratified care approach to improving
emerging adult mental health services. The RE-AIM framework
is being used to organize and evaluate the implementation
according to the key objectives (Figure4). Thegoal of thiswork
is to move away from a “one size fits al” approach to youth
mental health services and toward one that customizes the
modality and intensity of treatment based on client symptoms
and preferences. Now that theinitial system has been designed,
theimmediate next stepsareto collect and analyze the outcome
datato makeiterative improvementsin stratification. This study
will provide valuable insights for clinicians and researchers
who are seeking to use mental health data to improve the
alocation and delivery of health care resources in real-world
settings.
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Figure4. Relationship among RE-AIM framework, research methods, and key objectives. RE-AIM: Reach, Effectiveness, Adoption, Implementation,
and Maintenance.

RE-AIM o
. : Method Key objective
dimension
Reach Qualitative intervi
(individual) ualitative interviews
Improve treatment
selection
Effectiveness Consensus-building
(individual} tools
Reduce wait times
Adc.:ptl?n Quantitative surveys
{organizational)
Increase the value of
services

Implementation

o Administrative data
(organizational)

and facilitators to

Understand barriers
implementation

Maintenance
(individual and Team meetings
organizational)
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