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Abstract

Introduction: Compared to usual care, specialty services for first-episode psychosis
(FES) have superior patient outcomes. The Early Psychosis Intervention Network
(EPINET), comprised of eight U.S. regional clinical networks, aims to advance the
quality of FES care within the ethos of learning healthcare systems (LHS). Among
these, the Academic Community (AC) EPINET was established to provide FES care,
collect common data elements, leverage informatics, foster a culture of continuous
learning and quality improvement, and engage in practice-based research.

Methods: We designed and implemented a novel LHS of university-affiliated FES
programs within a hub (academic leadership team) and spoke (FES clinics) model. A
series of site implementation meetings engaged stakeholders, setting the stage for a
culture that values data collection and shared learning. We built clinical workflows to
collect common data elements at enrollment and at consecutive 6-month intervals in
parallel to an informatics workflow to deliver outcome visualizations and drive quality
improvement efforts.

Results: All six clinical sites successfully implemented data capture workflows and
engaged in the process of designing the informatics platform. Upon developing the
structure, processes, and initial culture of the LHS, a total of 614 patients enrolled in
AC-EPINET, with the most common primary diagnoses of schizophrenia (32.1%) and
unspecified psychotic disorders (23.6%). Visualized outcomes were delivered to clini-
cal teams who began to consider locally relevant quality improvement projects.
Conclusions: AC-EPINET is a novel LHS, with a simultaneous focus on science,
informatics, incentives, and culture. The work of developing AC-EPINET thus far has
highlighted the need for future LHS’ to be mindful of the complexities of data security

issues, develop more automated informatic workflows, resource quality assurance
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1 | BACKGROUND

Primary psychotic disorders generally develop in adolescence or early
adulthood and often deleteriously impact the personal, social, and
occupational growth of individuals who develop such illnesses.2™®
Delayed or prolonged time between psychosis onset and engagement
in treatment (Duration of Untreated Psychosis, DUP) results in poorer
clinical, psychosocial, and functional outcomes.*> As such, there has
been robust movement toward early intervention and treatment
beyond what can be achieved within traditional mental health care
services.

Specialized teams that integrate evidence-based treatments for
delivery to younger patients and their families have demonstrated
improvements over usual services in studies examining a variety of
models, across international settings.®” In the US, two randomized
controlled trials published in 2015 reported reductions in psychiatric
hospitalization” and improvement in vocational engagement® and
quality of life.8? These trials represented community care settings and
reported positive health economic evaluations.>*° The model of care,
subsequently termed coordinated specialty care (CSC), which empha-
sizes an intensive recovery-oriented approach to promoting early
detection and intervention through a multidisciplinary approach that
includes vital services such as case management, psychotherapy, sup-
ported employment and education services, family education and sup-
port, and medication management!'*? was supported by a third
implementation study within a broader NIMH initiative'® that pro-
duced manuals and training programs. Since 2016, the Substance
Abuse and Mental Health Services Administration has required states
to “set-aside” at least 10% of their Mental Health Block Grant funding
for such services. This combination of scientific evidence and federal
funding has led to the growth of CSCs across the US, with now more
than 100 clinics.****

The unusually rapid proliferation of CSCs has been recognized as
an important response to a longstanding knowledge-to-practice
gap.!! However, this highlighted two challenges. First, ensuring ade-
guate standards of care across new, and often innovative, adaptations
of this model. Second, a need for research to understand the impact
of CSC on the lives of patients and caregivers in real-world clinical
settings.*?>17%8 This culminated in the recognition that CSC, while
better than usual care, did not fully address all the needs of individuals
with first-episode psychosis (FES) and required further research and
refinement.’® After consultation with stakeholders, the Division of
Services and Interventions Research at the NIMH initiated the Early
Psychosis Intervention Network (EPINET) in 20197 to advance a
framework based on a Learning Health Systems approach.?® This

approach seeks to integrate best-practice care, quality improvement,
and discovery-oriented research. It thus has salience for psychosis
spectrum disorder treatment, wherein important gaps in both imple-
mentation (“doing what we know”) and knowledge (“learning from
what to do”) are evident in current systems of care.?! A learning
health system occurs when “science, informatics, incentives, and cul-
ture are aligned for continuous improvement and innovation...and
new knowledge is captured as an integral by-product of the care
experience.”?? A key characteristic of such systems is deliberate and
simultaneous attention to four interrelated but distinct components
or activities that include:

1. Science—both application of knowledge derived from prior research
to practice, and articulating questions that arise from practice to
drive research;

2. Informatics—a robust and user-friendly workflow that facilitates
the collection, secure storage, and analysis of data that serves the
data analytic needs of both clinicians and researchers, and feed-
back progress and outcomes to stakeholders;

3. Incentives—or facilitation of both external (e.g., accountability to
funders, stakeholders) and internal (clinician desire for autonomy,
feedback and mastery; patient's data used to promote better care
processes for themselves and others) motivators of excellent
healthcare provision and knowledge generation

4. Culture—that values measurement to support non-punitive ethos
of performance improvement, research and transparent account-

ability to all stakeholders.

Supported by a socio-technical infrastructure consisting of peo-
ple, processes, technology, and policy, the learning healthcare systems
(LHS) has the potential to rapidly produce improvements in care pro-
cesses and health outcomes by enabling health systems to coordinate
stakeholders, embed improvement work into clinical workflows, and
manage the proliferation of relevant clinical research.2°-2* This work
is accomplished through the development of a multi-stakeholder
learning community that brings together the relevant roles for gener-
ating scientific and improvement ideas, tailoring health system infra-
structure, and conducting the work of the LHS (e.g., leadership,
governance, and sustainability).2>2¢ LHSs have been successfully uti-
lized in other chronic illnesses,?”~3C but outside of prototype imple-
mentations in schizophrenia,’’ they have remained largely aspirational
for mental illnesses.>1™33 The focus of this article is the Academic
Community EPINET (AC-EPINET), which as an aspiring LHS has pro-
gressed toward implementation of the core components of learning

health systems. Development and implementation of AC-EPINET
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infrastructure, processes and efforts toward a continuous learning and
improvement culture are detailed from initiation in April 2021 through
December 2023.

2 | METHODS

21 | Context

EPINET includes eight regional hub-and-spoke networks, consisting of
over 100 clinics with over 5000 patients all using a patient-level core
assessment battery (CAB) focused on the care of early course
psychosis across the US. The CAB is a consensus battery that consists
of standardized measures and items that assess key domains relevant
to early psychosis psychopathology and intervention (https://
nationalepinet.org/core-assessment-battery-cab/). It was developed
by the EPINET Steering Committee composed of principal investiga-
tors from each of the regional hubs and the National Data Coordinat-
ing Center.>* The AC-EPINET, which joined in 2020, consists of six
university-affiliated FES that follow the CSC care model. Unlike earlier
established EPINET hubs,®>3¢ AC-EPINET spanned across six
separate states in the East, Midwest, and Southern United States.
AC-EPINET was informed by the principles of the Institute of
Medicine's LHS model, which envisions full implementation of the
four core components of learning health systems: science, informatics,
incentives, and culture.>*3”*® To adequately describe the design and
implementation of AC-EPINET, we focus on the structure, processes,
and culture of building the LHS infrastructure.
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2.2 | LHS structure

Development and coordination of this LHS was a non-trivial
undertaking, requiring significant effort from all stakeholders.34-38
Pragmatically, this involved establishing a new set of best practices
and clinical workflow protocols, which were flexible and acceptable to
a diverse set of stakeholders, including clinicians, administrators,
investigators, and institutional data privacy officers. AC-EPINET
included a “hub” (leadership and clinical spoke at Indiana University
and informatics team at Yale University) and five additional clinical
“spokes” (Ohio State University, Tulane University, University of
Michigan, University of Rochester, and Vanderbilt University). See
Figure 1. Sites were selected based on their affiliation with an aca-
demic institution and early psychosis programs that shared the follow-
ing characteristics: (1) established early intervention services informed
by the CSC model; (2) community-based, “real-world” early psychosis
clinics that serve a range of underserved populations, including urban
poor and rural patients; (3) deep expertise in assessment and data col-
lection; and (4) research experience.

Four core groups were formed to build the AC-EPINET LHS, includ-
ing an executive committee, assessment and implementation core, infor-
matics core, and data management and analytics core. The executive
committee was comprised of site Pls and relevant stakeholders and was
responsible for alignment across clinical and scientific goals, with careful
consideration for all network stakeholders' needs. The executive com-
mittee guided AC-EPINET toward the goal of facilitating meaningful
innovations in clinical assessment, data sharing, and visualization. The

“assessment and implementation” core was comprised of both hub and
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site-level leadership. This core's primary responsibilities included the
work of operationalizing data collection within the real-world clinical
workflows of each clinic. The informatics core was led by members from
Yale University's Program for Specialized Treatment Early in Psychosis
(STEP), the developers of Health Outcomes, Network and Education
(HONE), an informatics platform designed to integrate with the work-
flow of an LHS and facilitate real-time visualization of preidentified prior-
itized clinical outcomes.®*~#? The data management and analytics core
were established to ensure data quality and manage and analyze LHS
data, including preparing data for dissemination.

All data collection procedures were reviewed by a centralized
Institutional Review Board at the hub (Indiana University) and deter-
mined to be exempt from further review after classification as Quality
Improvement. The IRBs of other AC-EPINET institutions also reviewed
and agreed with the conclusion of the central IRB. All data were col-
lected within the standard clinical care provided by AC-EPINET CSC
programs. All LHS patients were informed of the purpose of the LHS,
and that the data collected would be used to improve clinical outcomes
and promote understanding of recovery in early psychosis.

Patients were invited into AC-EPINET if they were: (1) Engaged
in care at one of the six clinical sites; (2) between 14 and 35 years of
age; (3) had psychosis onset within 5 years; (4) had a diagnosis of pri-
mary affective or non-affective psychotic disorders confirmed at each
site by clinical interview and all other available sources of information
(e.g., medical records, family interviews); (5) had outpatient status;
(6) had no primary substance-induced psychosis disorders; and (7) 1Q

>70 (determined by medical record review and clinical impressions).

2.3 | Processes of LHS development

Developing the workflow of AC-EPINET involved three core aspects of
the LHS model: to actively align with stakeholders, incentivize high-
value care, and encourage continuous quality improvement. To begin,
we held a startup meeting via teleconferencing technology, which was
recorded and made available to those members not in attendance, as
well as those who joined AC-EPINET later. Great care was taken to
understand the unique perspectives of all stakeholders, particularly
around the development of procedures for modified clinical workflows
with data capture, outcome selection and visualization, and potential
quality improvement projects. Hub staff then met with clinical teams at
each site to further consider and discuss goals for the AC-EPINET LHS.
The primary purpose of these meetings was to engage the clinical
teams, promote a culture with shared ownership of the LHS (toward QI
culture), and communicate a commitment to providing benefit to all
stakeholders (incentive). For instance, some discussions focused on the
benefits of AC-EPINET's informatics platform, which was designed to
provide clinical teams with ongoing visual analysis of each clinic's per-
formance on benchmarked patient outcomes and reveal valued areas
for targeted improvement. To encourage continuous quality improve-
ment, we discussed strategies to use the network level data in quality
improvement efforts. Some sites began to develop local QI efforts,

such as decreasing clinic-level DUP. These efforts were ongoing and

coupled with transparency supported via bi-weekly meetings with site
Pls, who could then disseminate and solicit relevant information
to/from the clinical team members.

Data were collected by trained site clinical team members, sup-
ported by research assistants. Patient-level common data elements
were captured via self-report or clinician administration. Clinical staff
at each of the network sites reviewed the EPINET CAB administration
manual and were trained by the director of the hub's Assessment and
Implementation core [JLV], who also remained available to network
site raters for questions or concerns. The training was completed via
prerecorded training visits and asynchronous virtual learning, which
enabled busy clinicians to complete the training sessions on their own
timelines. Select clinician-administered measures (those that captured
symptoms and functioning) were also practiced via experiential exer-
cises. At the end of the initial training on clinician measures, clinicians
were asked to score either video or written vignettes within a
Pl-driven gold standard to balance assessment rigor with real-world
clinical practicality. If a rater's scores did not fall within a gold standard
window, they were asked to meet with the assessment core, discuss
differences and provide additional vignettes to score. All raters partici-
pated and were required to remain “certified” on these symptom and
functional measures. This protocol was in place during initial training
for all raters and confirmed annually thereafter via training vignettes
and response submission to the Hub. This process was periodically
adjusted to ensure high quality, efficient data collection that worked
within each network site's clinical flow and documentation networks.

Regarding science and informatics, the LHS development process
involved two core tasks: digital capture of the care experience and
access to knowledge of the clinic performance to guide patient
care improvements. Clinician-centered implementation addressed
Informatics, Science, Culture, and Incentives to integrate LHS activi-
ties as deeply as possible into daily clinical workflows. Hub staff
hosted a series of site engagement meetings to explore similarities
and differences between the clinics, identifying core common values
and objectives for the network. For instance, all sites valued CSC pro-
gramming but there were notable differences in the CSC model and
how particular components were resourced. Common benchmarked
outcomes, grounded in the literature and later programmed into our
informatics platform, were also largely a product of such engagement
meetings. Following this engagement process, a pragmatic data cap-
ture pipeline was then designed and launched, capitalizing on legacy
systems wherever possible to minimize measurement burden and reg-
ulatory barriers.

For this initial phase of the LHS, the workflow included data capture

via Research Data Capture (REDCap)*®

and data integration and visuali-
zation through a purpose-built informatics platform HONE. REDCap is a
secure, web-based software platform designed to support data capture
for research studies, providing (1) an intuitive interface for validated data
capture; (2) audit trails for tracking data; (3) automated export proce-
dures for seamless data downloads; and (4) procedures for data integra-
tion with external sources. Clinician-administered scale data were either
manually entered into the platform by research assistants (n = 5 sites) or

exported directly from electronic health records using automated data



VOHS ET AL.

Site Level Data Capture

\

Learning Health SystemslilEEES

Hub Level Data Quality Assurance and Secure Transfer

)

Data Collection:

Patient self- Site
report —»| Medical |—> REDCap*
Record”®

Clinician
administered

CSC Provision

L Quality Improvement

N
\ Projects

g

Yale University:

Health Outcome
Network Education
Consortium (HONE)

Indiana University:
Administration

HIPPA
Compliant
Dataset

Scientific
Dissemination

Visualization

Dashboards ENDCC / National

Data Archive

FIGURE 2 Data use agreements (DUAs) were in place between each site and the hub and the EPINET National Data Coordinating Center.

A contributor agreement was also executed for data sharing to the National Data Archive. Data shared beyond the site was de-identified and
HIPPA compliant. Users are credentialled and managed at each site and use dual-factor authentication, with SMS as standard. Adenotes a
progressing aspirational goal, with two AC-EPINET sites currently using their EMR for primary data capture; "denotes universal step. AC-EPINET,
Academic Community-Early Psychosis Intervention Network; CSC, coordinated specialty care; REDCap, Research Data Capture.

extraction algorithms (n = 1 site). Self-report data were captured directly
via REDCap surveys. Data were then extracted and connected to a cen-
tral hub using the HONE informatics platform. AC-EPINET HONE was
adapted from a core set of select data elements with research-derived
benchmarks, developed at STEP,***! and launched to both academic
and clinical users at the sites. Figure 2 illustrates the data pipeline infra-
structure, detailing elements from data capture to submission to the
EPINET National Data Coordinating Center. Several methods were
used to engage the sites to utilize HONE and embed its use into
their standard clinic workflow. The aim of this process was to support
AC-EPINET sites to leverage relevant healthcare data and identify
performance gaps that can drive continuous improvement in care
delivery and quality, while also enabling practice-based research.
Clinician-friendly data visualization dashboards were designed to max-
imize access, engagement, and outcome parameters at the patient,
clinic, and network levels to spur quality improvement. This was a
reciprocal process with ongoing engagement from clinical teams on
how to design and display visualizations to maximize efficiency
and use.

In parallel to the work to establish the processes of building the LHS,
another important task of AC-EPINET was to participate in discovery-
oriented research. This component of our work involved conducting a
comparative pilot clinical trial of telehealth versus in-person CSC service
delivery. The pilot study was designed specifically to address key questions

about the value of telehealth and technology-assisted service delivery

as a primary mode of intervention for the FES population. This ongo-
ing randomized pilot trial could inform subsequent, definitive studies.
If CSC telehealth proves effective, it could gain widespread use as an
attractive adjunct to the CSC model, thereby making it more accessi-
ble and effective for a larger proportion of young people with early-
stage psychotic disorders. Though not the focus of this article, it is
notable that the clinical teams in real-world settings contributed to

this research effort.

24 | Developing an LHS culture

As described above, a site-inclusive implementation strategy was used
to build LHS culture and minimize disruption of data collection on clin-
ical workflows. Building a culture of organizational learning and con-
tinuous quality improvement is a monumental task even within a
singular organization due to stakeholder group misalignment, let alone
across six states and distinct sites with independent regulatory over-
sight. Creating a learning culture is essential for high-quality care**
but must occur across multiple levels. Shein® described three distinct
cultures that can develop within organizations that reflect the tacit

T

assumptions of “operators”, “engineers” and “executives.” Like in our

previous work,*¢47

these were exemplified respectively by the work-
flow and the need of frontline clinicians to be appreciated by those

who were planning and implementing standardized collection of data
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elements across diverse clinical systems. This, in turn, needed to be
placed within institutional frameworks for data privacy and sharing.
Several presentations on how to embed data collection within an
ethos of quality improvement with concrete examples were reviewed
at investigator and program staff meetings (executives and engineers)
and were followed by visits from the IU and Yale sites to each of the
clinics to foster a shared understanding of LHS goals. One product of
these discussions was a regular clinician led, multi-site videoconfer-
ence that was offered to clinicians from various disciplines and repre-
senting diverse theoretical orientations.

Consistent with the LHS model, each level of leadership, including
the executive committee, hub, core work groups, and site Pls, was
intentional about fostering a culture of collaboration and adaptability
in aid of continuous learning. This process involved bi-weekly meet-
ings of site Pls, a site-inclusive assessment and implementation
work group, and regular virtual site visits by hub staff. This work was
designed to collaboratively address concerns ranging from data secu-
rity to the impact of data collection procedures on clinical workflows.
The informatics team also met with clinical and research staff at each
of the sites to co-develop visualizations of their data on the shared
platform, HONE, to be used for continuous quality improvement. Site
Pls also contributed to this process at the site level as they engaged in
leadership that induced a culture of teamwork, collaboration and
adaptation to the additional task associated with being a member of
an LHS. Finally, an important component of this work involved regular
meetings among site leadership and hub leadership to review data
quality and completeness within an ethos of performance improve-
ment. Taken together, the vital ingredient of these component efforts
to address culture was ongoing bi-directional communication regard-
ing refining clinical workflow, data capture and use for continuous
improvement.

AC-EPINET also supported a culture of continuous learning via
the organization of an interprofessional case conference series for
member clinicians. Interprofessional education and workplace learning
activities have been shown to have a positive impact on care delivery
and disease markers in chronic conditions such as diabetes.*® Beyond
learning from single clinical cases, interprofessional case conferences
can increase awareness of other professions in patient care and facili-
tate collaboration.*’ Coordinated by an author and clinical psycholo-
gist [AL], the AC-EPINET case conference was offered to clinicians in
various disciplines, including psychology, psychiatry, social work, and
occupational therapy, and represented diverse theoretical orienta-
tions, with styles of practice informed by cognitive behavioral therapy,
acceptance and commitment therapy, and metacognitive reflection
and insight therapy. The group met quarterly via videoconference for
1h on rotating days and times to maximize clinician availability.
Attendance ranged from 5 to 14 clinicians present, with representa-
tion from each member institution. The initial series of case confer-
ences included brief introductions, followed by a 10-15-min case
presentation by a clinician. An open discussion, facilitated by the coor-
dinating clinical psychologist, focused on a range of topics, including psy-

chotherapy, medication management, and rehabilitative support. The

facilitator encouraged participants to share perspectives from their own
discipline, theoretical orientation, and ethics code. Later in the series, a
new format was adopted, in which an expert guest speaker would facili-
tate the case discussion after presenting a brief “lightning talk™ describ-
ing their approach (e.g., metacognitive reflection and insight therapy,
acceptance and commitment therapy, mindfulness-based psychotherapy
for psychosis, etc.). This enabled interprofessional discussions through a
novel lens, while simultaneously providing didactic information about a
particular approach which clinicians could then pursue in future profes-

sional development endeavors.

3 | RESULTS

All six clinical sites successfully implemented data capture and engaged
in building the informatics platform. Between 4/1/2021 and 11/1/2023,
a total of 614 patients were enrolled into AC-EPINET, with the primary
diagnoses of schizophrenia (32.1%) and unspecified psychotic disorders
(23.6%). Table 1 details the basic demographic characteristics of baseline
CABs from individuals enrolled in AC-EPINET as of 11.1.2023. In terms
of data capture, AC-EPINET successfully implemented EPINET's consen-
sus CAB across the six sites. Many measures of the CAB were captured
via self-report and others were clinician administered. The CAB data
details patients' pathway to care, personal demographics, psychiatric and
medical history, legal history, social and occupational functioning,
symptoms, and quality of life. Psychiatric, medication, and functional
outcomes were also captured at each follow-up visit while patients
remained enrolled.

The informatics platform, HONE, was successfully adapted and
made operable for each site and the hub. AC-EPINET HONE
established a core set of select data elements with aspirational
goals and launched to both academic and clinical users. The initial
objectives were to create visualizations to display outcomes, such
as DUP, hospitalizations, symptoms, cardiovascular risk, and suicide
attempts. In addition, our sites expressed a special interest and
desire to be able to explore outcomes related to equity in access
(such as birth sex and race), vocational engagement and successful
transitions of care at discharge. Inclusion of error bars and propor-
tion of missing data supported pragmatic, real-time interpretation.
Figure 3 shows a snapshot of the AC-EPINET HONE display.
This dashboard was provided to clinical teams, accessible via any
device connected to the internet, to ultimately be used in design-
ing valued stakeholder-informed (clinicians, patients, and families)
QI projects.

The Science component of an LHS involves both “doing what we
know” and “learning what to do.” In the first domain, AC-EPINET sup-
ported evidence based, quality care delivery via workplace-based edu-
cation and discussion of QI projects. In the second domain, the
network involved all clinicians, research staff, and patients in efforts
to improve data quality (both self-report and clinician administered).
Also, ongoing work continues in recruitment for and analysis of

research projects and dissemination via presentations at national and



VOHS ET AL.

TABLE 1 Academic Community-Early Psychosis Intervention
Network (AC-EPINET) baseline demographic data as of 11.1.23.

N (%) M (SD)
Age 614 21.81 (4.01)
Sex at birth 610
Male 417 (68.36)
Female 193 (31.64)
Race 609
Black 238 (39.08)
White 282 (46.32)
Other 53 (8.70)
No answer 36 (5.90)
Ethnicity 573
Hispanic 56 (9.77)
Non-hispanic 517 (90.23)
Primary diagnosis 567
Schizophrenia 182 (32.10)
Unspecified schizophrenia 134 (23.63)
Other specified psychotic disorder 57 (10.05)
Schizophreniform 43 (7.58)
Schizoaffective 69 (12.17)
Major depression with psychotic 26 (4.59)
features
Bipolar disorder with psychotic 50 (8.82)
features
Highest level of education 490
Less than high school 47 (9.59)
High school 241 (49.18)
Some college and/or vocational 139 (28.37)
training
Completed college 38(7.76)
Advance degree training 25 (5.10)
Marital status 551
Never married 525 (95.3)
Married 15 (2.72)
Separated 5(0.91)
Divorced 1(0.16)
No answer 5(0.91)
Median (IQR)
Duration of untreated psychosis 482
First symptom to enrolling in EPINET 7.05(17.4)
First symptom to mental health care 1.10 (4.9)
First symptom to medication 1.45 (6.2)

Note: Data collected for common assessment battery of EPINET (https://
nationalepinet.org/core-assessment-battery-cab/); baseline (captures
events 6 months prior to enrollment in AC-EPINET). Sample sizes vary
among variables due to omitted items by clients or clinicians.

international conferences, and manuscripts. The Hub has focused this
process on the inclusion of both trainees and junior faculty involved in
AC-EPINET.

Learning Health SystemslliR&ES

4 | DISCUSSION

This report describes the implementation of a learning health system
across six academically affiliated FES services. AC-EPINET was
informed by an approach that seeks integration across four key
domains of science, informatics, incentives, and culture to align activi-
ties toward both delivery of best-practice care while also facilitating
research.?” This report outlined the development of the necessary
structure, processes, and cultural elements, and some preliminary out-
comes. Several emergent challenges in AC-EPINET provide important
lessons of more general relevance to stakeholders who are already
involved or wish to build learning health systems.

4.1 | Data privacy and security

Clinical sites varied in their standard approaches to obtain and extract
patient information, and the dual use of patient data for both quality
improvement and research required that consent procedures that are
traditionally distinct, become integrated into a common workflow. For
data transfer and dissemination efforts, data use agreements were
executed for de-identified datasets between each clinical site and the
hub, and then between the hub and the EPINET National Data
Coordinating Center. Considerable effort was spent on discovery
around each clinical institution's practices around data collection, leg-
acy informatics systems and interpretations of HIPAA statutes. The
process was prolonged and required extensive engagement by our
hub informatics core. Lessons learned from these experiences
included understanding that this process must be started as soon as
possible given its duration; the need to offer a range of flexible
options to account for differing levels of comfort with data sharing;
and the need to address varying attitudes and levels of understanding
toward the nature of Global Unique Identifiers (which was resolved
here by using pseudoguids). Global Unique ldentifiers are Universal
participant identification numbers frequently used in projects sup-
ported by the US NIH that are based on the personal information of a
specific study participant, without exposing personally identifiable
information. Pseudoguids provide similar capacity as a unique identi-
fier but are not based on complete personally identifying information.
These unique identifiers enable the matching of a participant across
research data repositories. The limitations on data sharing imposed by
institutions also prohibited full implementation of HONE and required
instead the construction of a new data pipeline from REDCap data-
bases (already approved by all institutions) into HONE via an API. This
considerably delayed the delivery of HONE-based dashboards to the
sites.

4.2 | Integrating clinical and data
capture workflows

An important task of AC-EPINET was to provide clinical stakeholders
with useful feedback from their data that could be used in decision
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making and program improvement. We soon discovered that varied
levels of interaction between clinical and research activities across sites
presented a particularly difficult challenge. While our sites were
selected based on their research experience and established infrastruc-
ture, perhaps at the expense of generalizability to other community-
facing programs, we found that many challenges mirrored those found
in non-academically oriented settings. Indeed, we noted challenges
related to competing demands on clinician time, difficulty with patient
engagement in the data collection processes, and data quality. This was
particularly obvious for our teams where established research and clini-
cal teams had not previously collaborated closely. Several factors con-
tributed to this challenge, including a limited understanding about
outcome-oriented care, a lack of familiarity with how to integrate
population-level outcomes with individualized care, and limited time to
implement new or modified procedures.

Some AC-EPINET sites had previously integrated clinical and
research teams, while others had a clear division between them. While
the CAB was being collected as part of routine clinical care, some sites
(particularly those with less integration among clinical and research
teams) did not have a previous history of extensive data capture and
often struggled to see the benefit of building this work into already
busy workflows. Thus, to engage sites, we allowed a great deal of flex-
ibility around data capture processes. In retrospect, more uniformity
may have been useful. For instance, some sites relied very heavily on
research coordinators to enter data while other sites chose to create
forms within their electronic medical record to capture data within

existing documentation workflows. This created challenges for the

hub to adequately monitor and provide feedback to improve data
quality. Moreover, incomplete and missing data were issues at some
sites. Once this was identified, the hub engaged each site and dis-
cussed challenges of data collection and worked with site Pls to use
resources available to emphasize benefits to the clinicians of a more
complete data set. Future iterations of FEP LHSs will benefit from a
more consistent, network-wide approach to data quality assurance. It
could also be beneficial to expand the oversight model to include a
dedicated individual or group to coordinate across the entire network
and ensure that clinical teams are engaged early in the use of their own
data. In sum, our experience points to the importance of careful consid-
eration of the need for continuous refinement of data capture, com-
pleteness, and quality processes, as well as determination of the
visualizations deemed most useful to clinical teams and how such visu-

alizations will be used in their ongoing quality improvement efforts.

4.3 | Cultural infrastructure and continuous QI

While the initial phase of building the AC-EPINET LHS resulted in a
solid infrastructure for data capture, informatic workflows, and
engaged clinical stakeholders, we recognize that less focus was placed
upon developing a broader LHS cultural infrastructure, which would
require the involvement of additional stakeholders and consideration
of LHS culture as systems of meaning, social relations, and expres-
sion.?° In moving toward a culture of CQI, our experience suggests

that clinical sites should be actively engaged, as early as possible, in
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the development of quality improvement projects based on the net-
work's outcomes. Further, focused attention should be paid to
expanding non-clinical stakeholder involvement, incorporating more
input from patients, caretakers, educators, and other community part-
ners into QI project idea generation and work, and vetting findings
from the LHS. By expanding focus upon the cultural infrastructure
during the design phase, future developing LHS' can be explicit about
the culture they would like to foster and hence create an ethos of per-
formance improvement, research, and transparent accountability to all

stakeholders.

5 | CONCLUSIONS

AC-EPINET has implemented an LHS, embracing a culture of shared
learning and incorporating the EPINET common assessment battery
within the workflows of six academically affiliated CSCs. Lessons from
this experience can serve as a model for other FEP networks seeking
to build the LHS framework to improve client outcomes. The work of
developing AC-EPINET thus far has highlighted the need for future
LHS' to be mindful of the complexities of data security issues and
allow for ample time and resources to gain institutional approvals
and data use agreements, develop more automated informatic work-
flows, resource quality assurance efforts as an important component
for LHS success, and attend more to building the cultural infrastruc-
ture with the input of all stakeholders.

CONFLICT OF INTEREST STATEMENT

Drs. Srihari and Cahill are co-founders of STEP-Forward, LLC which
consults with agencies to build learning health systems. No other
authors have conflicts of interest to declare.

ORCID
Vinod Srihari "= https://orcid.org/0000-0003-1556-2332
REFERENCES

1. Harvey PD, Jacobsen H, Mancini D, et al. Clinical, cognitive and
functional characteristics of long-stay patients with schizophrenia: a
comparison of VA and state hospital patients. Schizophr Res. 2000;
43(1):3-9.

2. Breier A, Schreiber JL, Dyer J, Pickar D. National Institute of Mental
Health longitudinal study of chronic schizophrenia. Prognosis and pre-
dictors of outcome. Arch Gen Psychiatry. 1991;48(3):239-246.

3. Jaaskelainen E, Juola P, Hirvonen N, et al. A systematic review and
meta-analysis of recovery in schizophrenia. Schizophr Bull. 2013;39(6):
1296-1306.

4. Csillag C, Nordentoft M, Mizuno M, et al. Early intervention services
in psychosis: from evidence to wide implementation. Early Interv Psy-
chiatry. 2016;10(6):540-546.

5. Kane JM, Robinson DG, Schooler NR, et al. Comprehensive versus
usual community care for first-episode psychosis: 2-year outcomes
from the NIMH RAISE early treatment program. Am J Psychiatry.
2016;173(4):362-372.

6. Dixon LB, Goldman HH, Srihari VH, Kane JM. Transforming the treat-
ment of schizophrenia in the U.S.: the RAISE initiative. Annu Rev Clin
Psychol. 2018;14:237-258.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24.

25.

26.

27.

28.

Learning Health SystemsiliR&iEd

Howes OD, Whitehurst T, Shatalina E, et al. The clinical significance
of duration of untreated psychosis: an umbrella review and random-
effects meta-analysis. World Psychiatry. 2021;20(1):75-95.

Correll CU, Galling B, Pawar A, et al. Comparison of early intervention
services vs treatment as usual for early-phase psychosis. JAMA
Psychiatry. 2018;75(6):555-565.

Srihari VH, Tek C, Kucukgoncu S, et al. First-episode services for psy-
chotic disorders in the U.S. public sector: a pragmatic randomized
controlled trial. Psychiatr Serv. 2015;66:705-712.

Murphy SM, Kucukgoncu S, Bao Y, et al. An economic evaluation of
coordinated specialty care (CSC) services for first-episode psychosis
in the U.S. public sector. J Ment Health Policy Econ. 2018;21:123-130.
Dixon LB, Goldman HH, Bennett ME, et al. Implementing coordinated
specialty care for early psychosis: the RAISE connection program. Psy-
chiatr Serv. 2015;66(7):691-698.

Bello |, Lee R, Malinovsky |, et al. OnTrackNY: the development of a
coordinated specialty care program for individuals experiencing early
psychosis. Psychiatr Serv. 2017;68(4):318-320.

Rosenheck R, Leslie D, Sint K, et al. Cost-effectiveness of comprehen-
sive, integrated care for first episode psychosis in the NIMH RAISE
early treatment program. Schizophr Bull. 2016;42(4):896-906.

Dixon LB, Goldman H, Srihari VH, et al. Transforming the treatment
of schizophrenia in the United States: the RAISE initiative. Clin Psy-
chol. 2018;14:237-258.

George P, Ghose SS, Goldman HH, et al. Growth of coordinated spe-
cialty care in the United States with changes in federal funding poli-
cies: 2014-2018. Psychiatr Serv. 2022;73(12):1346-1351.

Kline E, Keshavan M. Innovations in first episode psychosis interventions:
the case for a “RAISE-plus” approach. Schizophr Res. 2017;182:2-3.

Read H, Kohrt BA. The history of coordinated specialty care for early
intervention in psychosis in the United States: a review of effective-
ness, implementation, and Fidelity. Community Ment Health J. 2022;
58(5):835-846.

Addington D, Birchwood M, Jones P, et al. Fidelity scales and
performance measures to support implementation and quality assur-
ance for first episode psychosis services. Early Interv Psychiatry. 2018;
12(6):1235-1242.

Keshavan MS, Ongur D, Srihari VH. Toward an expanded and person-
alized approach to coordinated specialty care in early course psycho-
ses. Schizophr Res. 2022;241:119-121.

Corley DA, Kilbourne A. The learning health system: the tools are
here, why aren't we moving forward? Gastroenterology. 2021;161(6):
1747-1750.

Friedman CP, Lomotan EA, Richardson JE, Ridgeway JL. Socio-technical
infrastructure for a learning health system. Learn Health Syst. 2024;8(1):
1-5.

Friedman CP, Allee NJ, Delaney BC, et al. The science of learning
health systems: foundations for a new journal. Learn Health Syst.
2016;29(1):1-5.

Vinson AH. Culture as an infrastructure in learning health systems.
Learn Health Syst. 2021;5(3):1-5.

Vinson AH. A “social science of solutions” for healthcare. Contexts.
2022;21(4):8-13.

Seid M, Hartley D, Margolis PA. A science of collaborative learning
health systems. Learn Health Syst. 2021;5(3):1-8.

Ferguson L, Dibble M, Williams M, Ferraro J. Operationalizing a Learn-
ing Community for a Learning Health System: A Practical Guide. Practical
Guide for Operationalizing a Learning Community. University of Michi-
gan; 2020.

Ong T, Albon D, Amin RS, et al. Establishing a cystic fibrosis learning
network: interventions to promote collaboration and data-driven
improvement at scale. Learn Health Syst. 2022;7(3):1-16.

Crandall W, Kappelman MD, Colletti RB, et al. Improve care now: the
development of a pediatric inflammatory bowel disease improvement
network. Inflamm Bowel Dis. 2011;17(1):450-457.


https://orcid.org/0000-0003-1556-2332
https://orcid.org/0000-0003-1556-2332

il Learning Health Systems

29.
30.

31.

32.
33.
34.
35.

36.

37.
38.

39.

VOHS ET AL.

Donahue MA, Herman ST, Dass D, et al. Establishing a learning
healthcare system to improve health outcomes for people with epi-
lepsy. Epilepsy Behav. 2021;117:107805.

Harris JG, Bingham CA, Morgan EM. Improving care delivery and out-
comes in pediatric rheumatic diseases. Curr Opin Rheumatol. 2016;
28(2):110-116.

Nierenberg AA, Margolis P, Strakowski S, Trivedi M, Yatham LN.
Bipolar disorder learning health network. A bipolar learning health
network: an innovation whose time has come. Bipolar Disord. 2023;
25(3):177-180.

Mclnnis MG, Andreassen OA, Andreazza AC, et al. Strategies and
foundations for scientific discovery in longitudinal studies of bipolar
disorder. Bipolar Disord. 2022;24(5):499-508.

Gremyr A, Malm U, Lundin L, Andersson A-C. A learning health sys-
tem for people with severe mental illness: a promise for continuous
learning, patient coproduction and more effective care. Digit Psychia-
try. 2019;2(1):8-13.

Heinssen RK, Azrin ST. A national learning health experiment in early
psychosis research and care. Psychiatr Serv. 2022;73(9):962-964.
Humensky JL, Bello I, Malinovsky I, et al. OnTrackNY's learning
healthcare system. J Clin Transl Sci. 2020;4(4):301-306. doi:10.1017/
cts.2020.35

Tully LM, Nye KE, Ereshefsky S, et al. Incorporating community part-
ner perspectives on eHealth technology data sharing practices for the
California Early Psychosis Intervention Network: qualitative focus
group study with a user-centered design approach. JMIR Hum Factors.
2023;10:e44194. doi:10.2196/44194

Olsen LA, Aisner D, McGinnis JM, eds. The Learning Healthcare
System: Workshop Summary (IOM) Roundtable on Evidence-Based Medi-
cine. National Academies Press; 2007.

Institute of Medicine (IOM). Best Care at Lower Cost: The Path to
Continuously Learning Health Care in America. The National Academies
Press; 2013.

Srihari VH, Cahill JD. Early intervention for schizophrenia: building
systems of care for knowledge translation. In: Uhlhaas PJ, Wood SJ,
eds. Ernst Striingmann Forum: Youth Mental Health: Vulnerability and
Opportunities for Prevention and Early Intervention. MIT Press; 2020:
191-208.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Srihari VH, Keshavan MS. Early intervention services for schizophre-
nia: looking back and looking ahead. Schizophr Bull. 2022;48:544-550.
Cahill JD, Srihari VH. User-centered design of a learning health sys-
tem for coordinated specialty care. Harmonizing Clinical Data Collec-
tion in Community-Based Treatment Programs for FEP. NIMH; 2017.
Srihari VH, Jani A, Gray M. Early intervention for psychotic disorders:
building population health systems. JAMA Psychiatry. 2016;73(2):1-3.
Harris PA, Taylor R, Minor BL, et al. The REDCap consortium: building
an international community of software partners. J Biomed Inform.
2019;95:103208. doi:10.1016/j.jbi.2019.103208

Pollard JM, Cahill JD, Srihari VH. Building early intervention services for
psychotic disorders: a primer for early adopters in the U.S. Curr Psychiatry
Rev. 2016;12(4):350-356. doi:10.2174/1573400512666160927142133
Schein EH. Three cultures of management: the key to organizational
learning. Sloan Manag Rev. 1996;38(1):9.

Ferrara M, Gallagher K, Sykes LAY, et al. Reducing delay from referral
to admission at a U.S. first-episode psychosis service: a quality
improvement initiative. Psychiatr Serv. 2022;73(12):1416-1419. doi:
10.1176/appi.ps.202100374

Gallagher K, Ferrara M, Pollard J, et al. Taking the next step: improv-
ing care transitions from a first-episode psychosis service. Early Interv
Psychiatry. 2022;16(1):91-96. doi:10.1111/eip.13127

Janson SL, Cooke M, McGrath KW, Kroon LA, Robinson S, Baron RB.
Improving chronic care of type 2 diabetes using teams of interprofes-
sional learners. Acad Med. 2009;84(11):1540-1548.

Sordahl J, King IC, Davis K, et al. Interprofessional case conference:
impact on learner outcomes. Trans| Behav Med. 2018;8(6):927-931.

How to cite this article: Vohs JL, Srihari V, Vinson AH, et al.
The Academic Community Early Psychosis Intervention
Network: Toward building a novel learning health system
across six US states. Learn Health Sys. 2025;9(2):e10471.
doi:10.1002/Irh2.10471


info:doi/10.1017/cts.2020.35
info:doi/10.1017/cts.2020.35
info:doi/10.2196/44194
info:doi/10.1016/j.jbi.2019.103208
info:doi/10.2174/1573400512666160927142133
info:doi/10.1176/appi.ps.202100374
info:doi/10.1111/eip.13127
info:doi/10.1002/lrh2.10471

	The Academic Community Early Psychosis Intervention Network: Toward building a novel learning health system across six US s...
	Abstract
	1  |  BACKGROUND
	2  |  METHODS
	2.1  |  Context
	2.2  |  LHS structure
	2.3  |  Processes of LHS development
	2.4  |  Developing an LHS culture

	3  |  RESULTS
	4  |  DISCUSSION
	4.1  |  Data privacy and security
	4.2  |  Integrating clinical and data capture workflows
	4.3  |  Cultural infrastructure and continuous QI

	5  |  CONCLUSIONS
	CONFLICT OF INTEREST STATEMENT
	ORCID
	REFERENCES


