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a b s t r a c t
Objective: To describe the organization of the Epilepsy Learning Healthcare System (ELHS), a network
that aims to improve care outcomes for people with epilepsy (PWE).
Materials and Methods: Patients and family partners, providers, researchers, epidemiologists, and other
leaders collaborated to recruit epilepsy centers and community services organizations into a novel learning network. A multidisciplinary Coordinating Committee developed ELHS governance and organizational
structure, including four key planning Cores (Community, Clinical, Quality Improvement, and Data).
Through Quality Improvement (QI) methodology grounded in the Institute for Healthcare
Improvement (IHI) model, including iterative Plan-Do-Study-Act (PDSA) rapid learning cycles and other
learning and sharing sessions, ELHS equipped epilepsy centers and community organizations with tools
to standardize, measure, share, and improve key aspects of epilepsy care. The initial learning cycles
addressed provider documentation of seizure frequency and type, and also screening for medication
adherence barriers. Rapid learning cycles have been carried out on these initial measures in both clinical
centers and community-based settings. Additional key measures have been defined for quality of life,
screening, and treatment for mental health and behavioral comorbidities, transition from pediatric to
adult care, counseling for women and girls living with epilepsy, referral for specialty care, and prevention
and treatment of seizure clusters and status epilepticus.
Results: It is feasible to adopt a learning healthcare system framework in epilepsy centers and community services organizations. Through structured collaboration between epilepsy care providers, community support organizations, PWE, and their families/caregivers we have identified new opportunities to
improve outcomes that are not available in traditional care models.
Ó 2021 Elsevier Inc. All rights reserved.

1. Introduction Learning Healthcare Systems
In 2007, the National Academy of Medicine published a new
model of healthcare delivery, the Learning Healthcare System
(LHS) [1]. Shortly after, and recognizing the need of LHSs to
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increase efficiency in creating and applying evidence to improve
care [2], the 2010 Patient Protection and Affordable Care Act created the nonprofit Patient-Centered Clinical Research Network
(PCORnet), which subsequently established the Patient-Centered
Outcomes Research Institute (PCORI) [3]. Patient-Centered Outcomes Research Institute provides funding for the development
and support of a variety of networks in many disease areas to
improve patient outcomes [4–6].
Learning Healthcare Systems use continuous Quality Improvement (QI) strategies to improve care over time [7]. Common features of LHSs include real-time data collection at the point of
care, continuous measurement of outcomes essential to patients,
patient engagement, integration of evidence-based care, and
standardization and improvement of care processes. Successful
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for the network from a variety of perspectives. Epilepsy Learning
Healthcare System’s vision is for ‘‘all people living with epilepsy
to live their highest quality of life, striving for freedom from seizures and side effects. . . and we won’t stop until we get there”.
Acknowledging the current significant gaps in epilepsy care and
highlighting our commitment to continuous improvement, the
mission is to design and implement a system of co-production that
will improve outcomes for PWE and their families/caregivers in
three specific ways: improve quality of life, improve seizure control, and achieve seizure freedom.

interventions are rapidly disseminated across the LHS, accelerating
the pace at which evidence is incorporated into practice and adoption of new therapies [7–9]. Despite the demonstrated effectiveness of the LHS model, very few LHSs focus on neurological
disorders [2].
2. Materials and methods
This study received approval from a central Institutional Review
Board, the Western Institutional Review Board and need for
informed consent was waived.

2.1.2. Focus on outcomes
Epilepsy Learning Healthcare System will improve care processes and clinical outcomes by utilizing QI methodology in the
context of a Chronic Care Model [19]. Specifically, programs utilize
common data elements and standardized epilepsy care metrics
[20]. Next, evidence-based interventions are introduced using
Plan-Do-Study-Act (PDSA) cycles to improve outcomes at the site
level [21]. While some initial measures are process measures, all
have a clear path to outcomes that are important to PWE and
families/caregivers.

2.1. Establishing the Epilepsy Learning Healthcare System (ELHS)
Affecting 3.4 million people in the United States [10], epilepsy is
the fourth most common neurological disorder affecting people of
all ages, has a variety of etiologies, a broad spectrum of severity
and a great diversity of clinical syndromes [11]. Thirty percent of
people with epilepsy (PWE) do not have full seizure control despite
treatment [10,11]. This gap in clinical outcomes persists despite
enormous advances in basic mechanisms of the epilepsies, over
30 different approved antiseizure drugs, and a variety of surgical,
device, and other non-medication therapies. Many studies have
demonstrated long delays to epilepsy specialty care, underdiagnosis of comorbidities, and underutilization of new treatments [12–
14]. Pervasive health disparities in outcomes among PWE are driven largely by social determinants of health such as socioeconomic
status, race/ethnicity, age, and gender [15–18].
The need for near-term, measurable improvements in outcomes
for PWE prompted the creation of Epilepsy Learning Healthcare
System (ELHS). In early 2018, the Epilepsy Foundation (EF) partnered with PCORI and the James M. Anderson Center in Health Systems Excellence at Cincinnati Children’s Hospital Medical Center
(CCHMC) to develop ELHS. Epilepsy Learning Healthcare System
is a patient-centered network of epilepsy centers (Table 1), nonprofit, and professional and community service organizations in
the United States (Table 2). Epilepsy Learning Healthcare System
is transforming epilepsy care by enhancing opportunities for
PWE, families/caregivers, healthcare providers, community services teams, and researchers to work together as equal partners
to improve the quality of care and outcomes for PWE. In this report,
we describe the rationale, development and structure demonstrating the ability of network-based, QI methodology to improve epilepsy care at a system level.

2.1.3. Co-Production
Co-Production is a process in which PWE, families/caregivers,
providers, researchers, and epilepsy advocates collaborate as equal
and reciprocal contributors to produce information, knowledge
(informal insights and formal research), and expertise to improve
healthcare and outcomes [22]. Epilepsy Learning Healthcare System challenges the assumption that PWE are passive recipients
of care and recognizes that both PWE and providers have central
roles to play in optimizing health and healthcare, as they each contribute different but essential knowledge [22]. Working together in
this way, numerous stakeholders must all collaborate to improve
safety and quality, increase patient and professional satisfaction,
achieve better health outcomes, and yield lower healthcare costs.
2.1.4. Sustainability and partnerships
Meaningful change in healthcare delivery is expensive and
requires long-term engagement of a wide range of stakeholders.
Traditional research grants are usually too limited and shortlived to support all the components of a successful LHS (baseline
measurement, improvement cycles, analysis of outcomes, and dissemination of successful interventions across the network), as well
as network growth and inclusion of new outcome measures. Epilepsy Learning Healthcare System has therefore developed a diversified financial sustainability plan, including public and private
research grants (PCORI and CDC), site fees for network participation, support from epilepsy organizations (please see Table 2), phi-

2.1.1. Vision and mission
In 2018, an ELHS inaugural ‘‘design session” brought together
clinical and community partners to refine the vision and mission
Table 1
List of participating epilepsy sites.

*

#

Site

Location

1
2
3
4
5
6
7
8
9
10
11
12
13

Akron Children’s Hospital
Barrow Neurological Institute Comprehensive Epilepsy Center
Brigham & Women’s Hospital (BWH)*
Cincinnati Children’s Hospital (CCHMC)
Children’s Healthcare of Atlanta Epilepsy Center (CHOA)
Children’s Hospital of Philadelphia (CHOP)
Children’s Hospital of Los Angeles
Children’s Hospital of Orange County (CHOC)
Massachusetts General Hospital (MGH)*
Penn State Hershey Children’s Hospital
University of Cincinnati Medical Center
USC Keck School of Medicine
University of Texas Southwestern Children’s Medical Center of Dallas

Akron, Ohio
Phoenix, Arizona
Boston, Massachusetts
Cincinnati, Ohio
Atlanta, Georgia
Philadelphia, Pennsylvania
Los Angeles, California
Orange, California
Boston, Massachusetts
Hershey, Pennsylvania
Cincinnati, Ohio
Los Angeles, California
Dallas, Texas

Both hospitals are part of Massachusetts General Brigham (MGB).
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Table 2
Advocacy group representatives/Local EF Partners/Supporting Partners.
Local ELHS Epilepsy Foundation Offices

Epilepsy Organization Partners

Supporting Partners

Epilepsy Foundation of Arizona
Epilepsy Foundation Eastern Pennsylvania
Epilepsy Foundation New England
Epilepsy Foundation Ohio
Epilepsy Foundation Orange County
Epilepsy Foundation Texas (Houston/Dallas, Fort-Worth/
West Texas)
Epilepsy Foundation Greater Los Angeles
Epilepsy Foundation Washington and Alaska

Brain Recovery Project
Citizens United for Research in Epilepsy (CURE)
Dravet Syndrome Foundation
Dup15q Alliance
Hope for Hypothalamic Hamartomas
International Foundation for CDKL5 Research

American Academy of Neurology (AAN)
American Epilepsy Society (AES)
Centers for Disease Control and Prevention (CDC)
Cerevel
Cincinnati Children’s Medical Center (CCHMC)
Child Neurology Foundation

LGS Foundation
Ring14 USA
TS Alliance
Wishes for Elliot
Epilepsy Association of Western and Central
Pennsylvania

Child Neurology Society
Eisai
Epilepsy Foundation (EF)
Greenwich Biosciences
National Association of Epilepsy Centers (NAEC)
The National Patient-Centered Clinical Research
Network (PCORnet)
Neurelis
Marinus
Rare Epilepsy Networks (REN)
Sunovion
UCB

2.2.3. Community Core
The Community Core is composed of PWE, patients’ families
and caregivers, rare epilepsy organizations, community services
organizations, and local Epilepsy Foundation offices. The Community Core engages PWE and others from across the epilepsy community and provides opportunities to share their experiences,
needs, hopes, successes, and challenges. Community Core members help define the priorities and guide the activities of the network through involvement in workgroups and ELHS site teams.

lanthropic funding, and commercial support (Table 2 lists current
partners). Additionally, as ELHS interventions are developed, data
on the value of these interventions are being collected at individual
ELHS sites (Table 1). Participation in ELHS may enable sites to take
part in new payment models based on value rather than fee-forservice payments.
2.2. Organizational infrastructure
Epilepsy Learning Healthcare System is organized around a
Coordinating Committee composed of the network Principal Investigator (PI), Co-PIs, the Project Management Team and Core Leaders. There are four Cores that report to the Coordinating
Committee: Data Coordinating Core, Clinical Core, Community
Core, and Quality Improvement Core. Working with clinical experts
and patient representatives, the Coordinating Center identified the
main areas of focus to drive ELHS’s efforts, which are closely
aligned with the American Academy of Neurology’s 2017 Epilepsy
and Child Neurology Quality Measurement Sets [23,24].

2.2.4. Data Coordinating Core (DCC)
The DCC is an interdisciplinary taskforce composed of clinicians,
data analysts, QI experts, and program managers. The DCC aims to
develop and operationalize the collection of provider- and patientreported data needed for the QI measures to be analyzed at the
network level. The DCC and the CCHMC Biomedical Informatics
Research (BMI) collaborated to create the ELHS registry, which
serves as a national-level data repository and QI reporting platform. The DCC assesses data and QI measure accuracy, guides data
collection for variables selected by the Clinical Core and deploys
registry data collection and data flow in coordination with BMI.
Furthermore, the DCC contains the Research Infrastructure Workgroup, which develops conflict of interest and publication policies,
as well as processes for development of new research projects.

2.2.1. Coordinating Center
The Coordinating Center is housed at the EF, and serves to provide governance, legal, and regulatory support. This Coordinating
Center convenes all network Cores, expedites network communications, facilitates network activities such as monthly Action Period Meetings and twice-yearly Learning Sessions, performs
strategic planning, and provides central leadership. The Coordinating Center also establishes and maintains the legal and regulatory
framework for the network, including Business Associate Agreements and Participation and Data Use Agreements.

2.2.5. Quality Improvement Core
The QI core is responsible for assisting the development, implementation, and monitoring of work products related to QI methodology which underlies the outcome orientation of ELHS. The initial
QI efforts were directed at creating the Smart Aims (measurable
goal, timeframe, and population) for the network. The Smart Aims
were then incorporated into KDDs, which explicitly state the aims
and related time periods. Next, the ‘drivers’ of what contributes to
achieving the aims were discussed, grouped into categories, and
prioritized. Interventions were then designed to address each of
the drivers. The interventions will be tested by the PDSA cycles
described below. Finally, successful interventions will be disseminated to network sites as change packages, tools, and resources,
which can be implemented to improve outcomes at each site.
The QI core is available to work with any of the sites upon their
request.

2.2.2. Clinical Core and Workgroups
The Clinical Core is comprised of the leaders of the Clinical
Workgroups and oversees the clinical aspects of QI measure development and interventions. Epilepsy Learning Healthcare System
measures are closely aligned to the American Academy of Neurology’s evidence-based Epilepsy and Child Neurology Quality Measures [23,24]. Additionally, the Coordinating Committee and the
Clinical Core created a System Key Driver Diagram (KDD) for ELHS
and a set of KDDs for the main areas of focus: (1) Seizure Documentation (Fig. 1); (2) Barriers to Medication Adherence; (3) Quality of Life; (4) Mental Health; and (5) Women’s Health.
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Fig. 1. Seizure documentation Key Driver Diagram (KDD). Seizure Documentation Key Driver Diagram (KDD) used to define ELHS’s Global Aim, SMART aim and guide the first
Change Package to be developed by the network. The Seizure Documentation Workgroup members include the measure steward, subject experts, providers (physicians,
advanced practice providers, nurses, and other healthcare personnel from several sites), PWE, their families/caregivers, representatives from epilepsy advocacy and service
organizations, researchers, and QI coaches. Initial workgroup activities included refinement of the target measure and Operational Definitions (ODs), development and testing
of Case Report Forms (CRFs), all guided by Plan-Do-Study-Act (PDSA) cycles.

patient education, provide support groups and other community
resources for PWE and their families/caregivers, and assist in
recruitment of new epilepsy centers, advocacy groups, and PFPs.

2.2.6. Patient Family Partners (PFPs)
A PFP is a PWE, family member, or caregiver who works in collaboration with a local ELHS site team to identify opportunities for
improvement, test innovations, and create tools and resources.
Patient Family Partners increase the care team’s capacity to
improve outcomes, value, and experiences of PWE and their families/caregivers at their center. Patient Family Partners also serve a
central role in ensuring that ELHS’ activities remain patientcentered and focused on areas most important to PWE.

2.3. Lead by Quality Improvement
2.3.1. Analytic Tools for standardized data collection
The first step in QI is development of standard tools to measure
processes and outcomes. Data Coordinating Core data analysts, in
coordination with the QI Core, transformed the selected areas of
focus into a set of Operational Definitions for each QI measure to
track the progress of the network as a whole toward common goals
(Table 3). Additionally, the DCC created three data quality measures to validate data quality, timeliness of data entry, and to

2.2.7. Advocacy group representatives/local EF partners
To enforce ELHS’s patient representation, the network includes
local EF Offices as well as other advocacy group representatives
(Table 2). These organizations contribute through referrals and as
local resources for PWE, assist in the development of tools for
4
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Table 3
Quality Improvement (QI) Measures.
#

Measure Title

Description and Rationale

Metric

1

Seizure Freedom

Epilepsy management aims to achieve seizure freedom without
side effects. Seizure freedom is associated with improvement in
health-related quality of life. This patient outcome focused measure
answers: What proportion of patients are seizure free for
12 months?

Percent of all patients with visits within the time interval who have
had no seizures in the last 12 months. This is a population outcome
metric.

2

Adult Depression
Treatment

This patient outcome focused measure answers: What percentage
of patients with a positive screen for depression are referred or
treated for depression?

Percent of all visits with a positive screen for depression (NDDIE or
PHQ-Q9 questionnaire) is treated or referred for treatment of
depression. This is a visit-based outcome metric.

3

Adult Anxiety
Treatment

This patient outcome focused measure answers: What percentage
of patients with a positive screen for anxiety are referred or treated
for anxiety?

Percent of all visits with a positive* screen for anxiety (GAD-7
questionnaire) is treated or referred for treatment of anxiety. This is
a visit-based outcome metric.

4

Provider Seizure
Frequency and Date
Documentation

Epilepsy management aims to reduce or eliminate seizures. This
process focused measure answers: How often do providers
document current seizure frequency and last seizure date range for
each seizure type? Secondary analyses can subdivide by seizure
type, epilepsy type, age, and other variables.

Percent of all visits at which the provider documents seizure
frequency* AND date range of last seizure for each seizure type. This
is a visit-based process measure.

5

Patient Seizure
Frequency
Documentation

Epilepsy management aims to reduce or eliminate seizures. This
process focused measure answers: How often do patients document
current seizure frequency? Secondary analyses can subdivide by
seizure type, epilepsy type, age, and other variables.

Percent of all visits for patients with a seizure in the last year at
which the patient has documented seizure frequency using any
method (paper journal, electronic diary, mobile app, or other). This
is a visit-based process measure.

6

Adult Quality of Life
Documentation

The overall goal of epilepsy management is to optimize patient QOL
which requires assessment and consideration of QOL. This process
focused measure answers the question: What proportion of patient
visits have a QOL assessment* completed by the patient?

Percent of all visits at which a QOL assessment* is completed by the
patient. This is a visit-based process metric.

7

Pediatric Quality of
Life Documentation

The overall goal of epilepsy management is to optimize patient QOL
which requires assessment and consideration of QOL. This process
measure answers the question: What proportion of patient visits
have QOL documented by a provider?

Percent of all visits at which the provider documents a response to
both of the patient/caregiver QOL questions. This is a visit-based
process measure.

8

Transition to Adult
Clinic

This process focused measure answers: Are pediatric patients with
epilepsy being prepared for transition to independent management
of epilepsy and to adult neurology care?

Percentage of patients >13 years old with whom the provider has
discussed a transition of care plan within the last 12 months. This is
a population process metric.

9

Adult Depression
Screening

Behavioral health comorbidities are common in patients with
epilepsy and have a substantial impact on QOL. This process
focused measure answers the question: What proportion of patient
visits include screening for mood disorders?

Percent of all visits at which screening for mood disorders (NDDIE
and/or PHQ-Q9) is completed. This is a visit-based process metric.

10

Adult Anxiety
Screening

Behavioral health comorbidities are common in patients with
epilepsy and have a substantial impact on QOL. This process
focused measure answers the question: What proportion of patient
visits include screening for anxiety disorders?

Percent of all visits at which screening for anxiety (GAD-7)
disorders is completed. This is a visit-based process metric.

11

Counseling for
Women of
Childbearing
Potential

Epilepsy and anticonvulsants are associated with reduced fertility,
increased pregnancy risks, and risks for malformations in the infant.
To reduce these risks, patients should be counseled on folic acid
supplementation, monotherapy for epilepsy, using lower doses of
medication when possible, and proper obstetrical, prenatal and prepregnancy care [31,32]. This measure answers: Do patients with
epilepsy receive timely and accurate counseling regarding how
epilepsy and its treatment may affect contraception and pregnancy?

Percent of all patients for whom contraception and pregnancy
counseling is applicable* who received counseling** at least once a
year. These are population metrics.

12

Barriers to
Medication
Adherence
Documentation

This process focused measure answers: How often do providers
assess for barriers to medication adherence? Secondary analyses
can subdivide by seizure type, epilepsy type, age, and other
variables.

Percent of all visits for patients at which the patient/caregiver/
medical aide documents barriers to medication adherence.

frequency, medication side effects, quality of life, depression and
anxiety, and women’s health counseling), and Provider-Reported
Outcomes (diagnosis, etiology, seizure documentation, mental
health screening and diagnosis, transition from pediatric to adult
care, women’s health). Case Report Forms were programmed into
the aforementioned ELHS national registry.

ensure that a standard set of data fields required for QI measures
are well-populated (Table 4).
The Clinical Core, in collaboration with the DCC, developed
structured but clinically feasible Case Report Forms (CRFs) to collect standardized, actionable data with respect to outlined
patient- and provider-reported outcomes based on the finalized
Operational Definitions. Case Report Forms are based on the
2017 International League Against Epilepsy Classification of Seizures and Epilepsies [25], the National Institute of Neurological
Disorders and Stroke (NINDS) Common Data Elements in Epilepsy
[11], and NIH PROMIS measures [26–28]. Case Report Forms collect
a wide range of patient data organized around common data
themes: Enrollment (including informed consent), Demographics,
Epilepsy History, Medications, Patient-Reported Outcomes (seizure

2.3.2. PDSAs: integrating knowledge in practice and learning from it
Epilepsy Learning Healthcare System uses the Model for
Improvement, a widely accepted QI method across healthcare systems that uses abovementioned PDSA cycles to plan, test, analyze,
and implement changes, and eventually disseminate effective
changes through the network [29]. Plan-Do-Study-Act rapid learning cycles are used to test and implement changes [21]. Risk miti5
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Table 4
Data quality measures.
#

Title

Metric

Data Source/CRFs

1

Percent visits with all the
critical data recorded

Percent of visits that have provider-reported current seizure frequency for each seizure
type, date range of last seizure for each seizure type recorded.

Provider-reported Seizure Frequency

2

Percent visits meeting the
consistency bundle

Percent of visits that have provider-reported current seizure frequency for each seizure
type, and date range of last seizure entered consistently for at least 2 visits in the last
18 months.

Provider-reported Seizure Frequency

3

Percent of patients with a
visit in the last 18 months

Percent of patients with at least one visit in the past 18 months.

Adult and pediatric provider-reported
and patient-reported visit forms

For all patients entered in the database.
Monthly reporting interval.

for effective leadership and education across geographically distant sites and types of organizations. The Coordinating Core Project
Managers play a key role in developing policies and procedures,
communication strategies, and educational initiatives. The slow
timeline of institutional processes for IRB approval and data use
agreements has been a significant barrier to on-board new centers.
We anticipated that ELHS CRFs could be incorporated into electronic health records for easy extraction of discrete data elements
from clinical documentation, but we have met with limited success
in establishing national electronic health record templates. Lastly,
the ELHS network has members with different backgrounds and
skill sets. While diversity is essential for a successful network,
ensuring that all stakeholders receive the information they need
to be equal participants in ELHS has required modifications of traditional approaches to QI. Examples include teaching QI methodology to community support organizations and preparing PFPs to
take an active role in site activities and ELHS Learning Sessions.
Epilepsy Learning Healthcare System provides a healthy environment of trust, communication, respect for everyone’s perspectives,
and optimization of resources and skills of each member.
The process of creating ELHS and bringing together PWE, families/caregivers, providers, researchers, and epilepsy advocates has
been a challenging but immensely rewarding activity. We have
already developed tools and educational materials that help PWE
prepare for visits with providers, effectively manage their epilepsy
and attain optimal quality of life (our ultimate goal). In a coproduction environment, we can ensure that all PWE receive patient-centered and comprehensive information. Despite the dayto-day demands of providing clinical care or living with the effects
of epilepsies, our network participants have boundless enthusiasm
for the work of ELHS. By engaging and organizing a large number
of volunteers, we have been able to effect change efficiently and
rapidly. We have found remarkable variability in how epilepsy care
is delivered, both across and within accredited epilepsy centers. By
creating standardized CRFs and educational materials, we have
already begun to reduce this variability. Our participants have
embraced the network values of ‘‘steal shamelessly and share seamlessly”, rapidly adopting successful practices and integrating them
into center and EF affiliate processes. Finally, ELHS participation
may offer a solution to provider ‘‘burnout”, as shared experiences,
incremental improvements, and a culture of respect and collaboration all foster ‘‘joy in work” for both patients and providers.
Currently, epilepsy centers are accredited by the NAEC based on
structural elements, rather than quality of care and outcomes. If
ELHS is successful in developing a system for real-time measurement and aggregation of outcome measures for a large number
of epilepsy centers, then such reports could be incorporated into
accreditation criteria, and may provide meaningful information
for PWE and their families/caregivers seeking specialty epilepsy
care.
As the ELHS and its registry matures, future plans for ELHS
include population health reports, pre-visit planning and

gation and reduction of time and money expenditure are achieved
through this rapid cycle change methodology, while allowing iterative changes to practice that are less disruptive to patients and
colleagues [30].
Guided by experts in QI and care delivery, ELHS centers are collecting data, which are reported monthly and shared transparently
across the network to analyze interventions and generate discussion, learn from the variation among programs, and gather best
practices for quality measure optimization. As the network grows,
sites and workgroups will test specific changes in care and determine how to redesign and incorporate improvements into practice.
2.3.3. Change packages: tools to improve
The individual clinical workgroups design a series of interventions that address individual drivers of the Smart Aims. The grouping of these interventions is referred to as a Change Package. ‘‘A
change package is actually a concept that can be operationalized
in many different ways” [21]. Given a specific purpose, Change
Packages are built by: (1) literature search or review; (2) multidisciplinary expert panel (experts on the subject that can bring in different opinions; doctors, nurses, patients, caregivers, etc.); (3)
initial ‘‘packaging” of collected ideas (to make them actionable);
(4) testing; and (5) refinement [21].
Epilepsy Learning Healthcare System selected seizure frequency
documentation and screening for barriers to medication adherence
as the first two network-wide interventions. Initially, teams at five
sites were provided with coaching and data collection tools to
report back on their strategies for improving these measures. As
the network has grown, more sites have joined the efforts. Based
on data reporting and learning shared during monthly action period calls, the network now has enough information on effective
interventions to develop change packages.
3. Discussion
The adoption and implementation of a LHS is a complex but
advantageous process. An LHS is a multifaceted system; one that
operationalizes data collection and ultimately benefits patients
and providers alike by defining how healthcare is delivered and
determining what can be improved to increase the care quality.
The ELHS team encountered many challenges during planning
and implementation of this innovative network; however, these
provided new insights that may facilitate adoption of an LHS culture and framework in other areas of neurology. First, the resources
required to implement ELHS interventions (i.e., electronic health
record capabilities, QI expertise, data infrastructure, and protected
staff time) may not be available to all institutions. A focus on ‘‘early
adopters”, especially tertiary or quaternary academic institutions,
which already have resources or QI teams, enables more rapid
growth. Provider and other stakeholder knowledge of QI methodology is limited, and extensive education and supervision of QI activities has been beneficial. Second, meticulous planning is necessary
6
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comparative effectiveness studies. Through population health
reports, ELHS will prioritize the collection of information on social
determinants of health and disparities, as well as the opportunity
to improve access to care for underrepresented groups and address
other causes of health disparities. Epilepsy Learning Healthcare
System will allow providers to identify gaps in care and provide
individualized patient care through pre-visit planning, as longitudinal data are being collected on views of quality of life, seizure
control, and other patient-outcome metrics. Once ELHS measures
are being collected reliably for a large number of patients, this
infrastructure will facilitate comparative effectiveness studies
and large practical clinical trials. Real-world data can identify gaps
in epilepsy care that are amenable to changes in practices and care
processes. More importantly, these data can be used to examine
costs of care, demonstrate the value of new treatments in populations in which randomized clinical trials are difficult or impossible,
and compare the value of different treatments in terms of both
costs and outcomes.

[3] Washington AE, Lipstein SH. The Patient-Centered Outcomes Research
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2011;365:e31.
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2015;9:309–14.
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