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Abstract

Background: Care plans are central to effective care delivery for people with multiple chronic conditions. But existing care
plans—which typically are difficult to share across care settings and care team members—poorly serve people with multiple
chronic conditions, who often receive care from numerous clinicians in multiple care settings. Comprehensive, shared electronic
care (e-care) plans are dynamic electronic toolsthat facilitate care coordination and address the totality of health and socia needs
across care contexts. They have emerged as a potential way to improve care for individuals with multiple chronic conditions.

Objective:  To review the landscape of e-care plans and care plan—related initiatives that could allow the creation of a
comprehensive, shared e-care plan and inform ajoint initiative by the National Institutes of Health and the Agency for Healthcare
Research and Quality to develop e-care planning tools for people with multiple chronic conditions.

M ethods: We conducted ascoping review, searching literature from 2015 to June 2020 using Scopus, Clinical Key, and PubMed;
we also searched the gray literature. Toidentify initiatives potentially missing from this search, weinterviewed expert informants.
Relevant datawere then identified and extracted in astructured format for data synthesis and analysis using an expanded typol ogy
of care plans adapted to our study context. The extracted dataincluded (1) the perspective of the initiatives; (2) their scope, (3)
network, and (4) context; (5) their use of open syntax standards; and (6) their use of open semantic standards.

Results: We identified 7 projects for e-care plans and 3 projects for health care data standards. Each project provided critical
infrastructure that could be leveraged to promote the vision of a comprehensive, shared e-care plan. All the e-care plan projects
supported both broad goals and specific behaviors; 1 project supported a network of professionals across clinical, community,
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and home-based networks; 4 projects included social determinants of health. Most projects specified an open syntax standard,
but only 3 specified open semantic standards.

Conclusions: A comprehensive, shared, interoperable e-care plan has the potential to greatly improve the coordination of care
for individuals with multiple chronic conditions across multiple care settings. The need for such a plan is heightened in the wake
of the ongoing COVID-19 pandemic. While none of the existing care plan projects meet al the criteriafor an optimal e-care plan,
they al provide critical infrastructure that can be leveraged as we advance toward the vision of a comprehensive, shared e-care

plan. However, critical gaps must be addressed in order to achieve thisvision.

(J Med Internet Res 2022;24(6):€36569) doi: 10.2196/36569
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Introduction

Multiple chronic conditions affect 1 in 3 American adults and
4in 5 Medicare beneficiaries. It is the most common chronic
condition seeninclinical practice, and whilethereisno standard
definition or measure of multiple chronic conditions, it is
generaly understood to be the co-occurrence of 2 or more
chronic mental or physical health conditions. Other impairments
or disabilities are also sometimes included in the definition of
multiple chronic conditions, as are syndromes such as frailty
and social factors such as homelessness. Providing integrated
person-centered care to people living with multiple chronic
conditions is a major challenge [1,2]. People with multiple
chronic conditions and their caregivers often experience
significant burdens associated with coordinating care across
multiple disease states, clinicians, and settings, including
scheduling multiple medical appointments, managing complex
drug and dietary regimens, and integrating multiple sources of
(sometimes conflicting) medical advice [3-6]. Fragmentation
of care for people living with multiple chronic conditions
presents multiple challenges to clinicians and contributes to
avoidable hospitalizations, duplication of services, adverse
events, and higher health care costs [7]. Further, given the
disproportionate prevalence of multiple chronic conditions in
Black and Hispanic Americans[8], such fragmentation of care
may exacerbate disparitiesin health outcomes.

Care plans are a central component of effective care delivery
for people with multiple chronic conditions and other complex
health care needs. Care plans, increasingly required by the
Center for Medicare and Medicaid Services (CMYS) in its
programs, include written, comprehensive, patient-centered
longitudinal plans of action that identify a patient’s goals and
health needs and the services and support required to meet them.

Existing care plansarelargely paper based, and when electronic,
often designed for a specific care setting or condition. They are
often not interoperable and are difficult to share between
providers, patients, and caregivers. Peoplewith multiple chronic
conditions are more likely to have multiple care plans, which,
rather than improving care coordination and integration, can
instead lead to competing plans and increased fragmentation of
care.

A comprehensive, shared electronic care (e-care) plan (CSeCP)
that is aso interoperable is a dynamic electronic tool that

https://www.jmir.org/2022/6/e36569

employs health information technol ogy to facilitate collaboration
between individuals and their clinical teams, with the goal of
addressing the totality of their health and social needs across
all care settings [9]. Ideally, a CSeCP would allow clinicians,
patients, and caregivers to electronically view role-specific
information [10]. A National Quality Forum report on care
coordination recommended that an e-care plan should include
the following sections, with data shared acrossall care settings:
(2) prioritized health concerns, including social determinants
of health (SDoH), (2) health and life goals, (3) interventions,
and (4) health status of the individual [11]. Potential benefits
of e-care plans include (1) improved quality and efficiency of
care, (2) streamlined access to patient health records acrossthe
care team (including the patient), (3) coordinated medication
and treatment management, and (4) improved care transitions
[12-15]. E-care plans can aso aid in the assessment,
identification, and collection of information on SDoH for
individuals and communities and inform practice and policy
recommendations across health care settings [16].

The use of CSeCPs has emerged as a potentia solution for
improving and coordinating the care of individualswith multiple
chronic conditions[17]. However, e-care plansthat use different
data standards cannot be easily shared across providers.
Emerging standards combined with commonly used clinical
terminology provide a foundation that makes the devel opment
of a comprehensive, interoperable e-care plan achievable. The
Office of the National Coordinator for Health Information
Technology has set a goal of nationwide interoperability by
2024 [17]. This has contributed to a rapid uptake of emerging
health information technology data standards, such as the Fast
Healthcare I nteroperability Resources (FHIR) specification—a
flexible standard for exchanging health care information
electronically—and Substitutable Medical Applications,
Reusable Technologies (SMART), an open, vendor-agnostic,
standards-based technology platform that enables the
development of applications that seamlessly and securely
integrate with health information technology systems[18,19].

To advance toward a CSeCP, the Agency for Hedlthcare
Research and Quality (AHRQ) and the National Institute for
Diabetes and Digestive and Kidney Diseases (NIDDK) are
collaborating to build interoperable, open-source, patient-,
caregiver-, and clinician-facing e-care plan applications and a
Health Level Seven (HL7) FHIR implementation guide to
improve care coordination for people with multiple chronic
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conditions across clinical and community settings. To inform
thisand other effortsin thefield, we conducted ascoping review
of past and current e-care plansand care plan—related initiatives,
aiming to identify foundational projectsand resourcesthat could
inform the multiple chronic conditions e-care plan project and
other effortsin this space. This paper describesthe process and
results of our scoping review, as well as the functionality of
existing e-care plans and the gaps that need to be addressed in
order to advance toward a comprehensive e-care plan.

Methods

Using the scoping review methodology [20], we first searched
Scopus, Clinical Key, and PubMed for articles featuring
nonproprietary e-care plan projects; the reference list was
reviewed to identify additional articles. We also searched the
grey literature, used Google, and used others sources such as
the US Office of the National Coordinator for Health
Information Technology (ONC) Interoperability Proving
Grounds [21] and Health Level Seven International [22], an
organization accredited by the American National Standards
Ingtitute to develop health standards. All searches included
combinations of the following terms. “interoperability,”
“electronic care plan,” “care plan,” “SMART on FHIR/
“FHIR,” “C-CDA," and “multiple chronic conditions.” Searches
were limited to the years January 2015 to June 2020 to capture
recent projects in a rapidly evolving field. In addition, we
conducted discussionswith expert informants across the federal
government, academia, developer and vendor organizations,
and industry (including HL7) to identify additional projects
missed in the search of gray literature and published literature.
Contact information for the included projects was used to
identify the informants, who provided individual consultation
about e-care plan development. Snowballing techniques [23]
were used to add other relevant stakeholders.

Once an e-care plan project wasidentified, datawere extracted,
including (1) the implementation period, (2) project contact
information, (3) the project description, (4) the population
targeted, (5) fields and domains documented through the e-care
plan, (6) standard technology features (eg, FHIR and HL7
Consolidated Clinical Document Architecture [C-CDA]), (7)
current project activity, and (8) project results and outcomes.
To determine how the identified e-care plan, including the
multiple chronic conditions e-care plan project, contributes to
the development of an interoperable CSeCP, we applied a
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recently developed typology of care plans by Burt and
colleagues [24] that includes three domains: (1) perspective,
indicating the degree to which the content and devel opment of
the care plan reflect a person- and patient-centered perspective
rather than a professional-centered perspective, (2) scope,
indicating the focus on discrete behaviors versus broad goals,
with an optimal CSeCP including both, and (3) network, or the
inclusion of broad careteamsrather than patient-clinician dyads.
We also expanded on Burt’stypology by adding three domains:
(1) context, representing clinical versus SDoH data, with an
optimal CSeCP including both, (2) the use of an open syntax
(or format) standard (eg, C-CDA or FHIR), and (3) the use of
open semantic standards (eg, clinical terminology value sets)
to support interoperability. We assessed the degree to which
each project met these optimal criteriafor a CSeCP.

Results

Development of e-Care Plans

Table 1 showsthe 7 existing nonproprietary e-care plan projects
that we identified. These included (1) the Care Plan Domain
Anaysis Model (DAM) version 1.0, (2) the Care Plan DAM
version 2.0 [9,25], (3) the Electronic Long-Term Services and
Supports (eLTSS) plan [26], (4) the Pharmacist e-Care Plan
(PeCP) [27], (5) the chronic kidney disease (CKD) e-care plan
[28], (6) the Dynamic Care Planning (DCP) profile [29], and
(7) the Omnibus Care Plan (OCP) [30,31]. Several of thesecare
plans incorporated components of the Standards and
Interoperability Framework developed by the National Quality
Forum [11] and hence were useful to consider when developing
acomprehensive, interoperable e-care plan for multiple chronic
conditions. For example, the PeCPinitiativeincludes prioritized
health concerns, goals (ie, medication optimization), and
interventions (eg, medication management) [27]. Table 1
provides an overview of the e-care plan projects. Figure 1
provides a visual description of the expected data flow for the
e-care plan apps. A central FHIR server will aggregate data
across multiple settings of care. SMART on FHIR e-care plan
appsdesigned for key users (ie, patients, unpaid caregivers, and
clinicians) will pull from the FHIR server to display aggregated
patient data. In addition, the apps will collect novel
person-centered data and share these data back to the FHIR
server, where they will be available (along with comprehensive
EHR data) back to clinical and research settings.
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Table 1. Projectsto develop e-care plans.

Norton et al

Organization Project Time  Description Userg/settings  Domaing/features  Underlying Outputs Contributionsto a
frame standards CSeCP? and gaps
HedthLevel Care 2011- Providesindustry  Hospitals; long- Health concerns C-CDAS C-CDA Provides syntax for e-
Seven Plan 2016  withaset of com- termcare; home (including specifica  careplans, usesanin-
DAMP prehensiveclinical care; mental risks/barriers); tion terdisciplinary ap-
1.0 requirement—driv-  health goalg/preferences, proach; allowsfor
en use cases and intervention (care multiple, potentially
logical information activity); outcomes uncoordinated dis-
models to inform ease/context-specific
design, develop- plans, which is not
ment, and imple- patient-centered; does
mentation of care not identify semantic
plan systems. standards or specific
value sets; does not
capture SDoH¢ data;
document-based for-
meat limits real-time
data updates
HedthLevel Care 2017- Usesiterativeliter- Hospitals;long- DAM 1.0 features C-CDA; FHIR C-CDA Provides syntax struc-
Seven Plan present  ature/lusecasere-  termcare; home plus possible addi- specifica-  ture for the e-care
DAM viewsand industry care; mental tions: assessment; tion; FHIR  plan; usesan interdis-
20 engagementtopro- health SDoH; protocol; specifica  ciplinary approach;
vide an evidence- order/order set (as tion alows for multiple,
based and user- intervention/care potentially uncoordi-
centered blueprint activity); advance nated disease/context-
toinform arevi- directives; careco- specific plans, which
sion of the Care ordination is not patient-cen-
Plan DAM 1.0 C- tered; does not identi-
CDA specification, fy semantic standards
develop aFHIR® or specific value sets
careplantemplate,
and improve relat-
ed resources.
Center for el Tss 2014- Workingtoidenti- Long-termser- MedicareMedicaid C-CDA; FHIR; C-CDAim- Provides semantic
Medicare Initia=  Present fy and harmonize  vice providers — beneficiary demo-  clinical termi-  plementa-  standards and value
and Medi- tive electronic stan- (clinical and graphics; goalsand nology tionguide; setsforinclusionina
caid Services dardsto enablethe community); re-  strengths; person- FHIRim-  multiple chronic con-
and Office creation, exchange, cipientsof long- centered planning; plementa-  dition e-care plan;
of theNation- and reuse of inter-  term care plan information; tion guide;  provides a syntax for
a Coordina- operable service plan signatures, VSACY the exchange of data
tor for plansto improve risks; serviceinfor- among long-term ser-
Health Infor- the coordination of mation; service vices and support
mation Tech- health and social provider informa- providers; discipline-
nology services that sup- tion specific approach may
port anindividua’s limit applicationinthe
mental and physi- multiple chronic con-
cal health. ditions context
Pharmacy Pharma 2015 Providesastandard Pharmacists; Patient goals; C-CDA; C- C-CDAim- Providesvaluesetsfor
HealthInfor- ciste- present  for interoperable  peoplereceiv-  health concerns, CDA on FHIR; plementa- inclusioninamultiple
mation Tech- Care exchangeof con- ingcareinthe activemedication clinical termi-  tion guide; chronic conditions e-
nology Col- Plan sensus-driven, pri-  community; list; drug therapy ~ nology FHIRim-  careplan; providesa
|aborative oritized, medica=  family care- problems; |aborato- plementa-  syntax for exchange
tion-related activi- givers, pharma-  ry results; vitals; tion guide;  with community-
ties, plans, and cies; hospitals;  payer information; VSAC based settings; the
goasfor enhanced long-term care  billing for services discipline-specific ap-
medicaionmanage-  facilities proach may limit appli-
ment, specified cation in the multiple
through Health chronic condition
Level Seven C- context; document-
CDA and FHIR based format limits

implementation
guides.

real-time dataupdates
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Organization Project Time  Description Userg/settings  Domaing/features  Underlying Outputs Contributionsto a
frame standards CSeCP? and gaps
National In- cxph  2016- Aimedtofacilitate Peoplewith Header (personand  Clinical termi-  Valuesets  Providesvalue setsfor
ditteof Dias o cgre 2019  thelongitudinal CKD; family planinformation); nology specifying inclusioninamultiple
betesand Di-  pjan transfer of key pa= caregivers; di-  health and social morethan  chronic conditions e-
gestive and tient dataamong  verseclinicians concerns; patient 300datael- care plan; disease-
Kidney Dis- the patient, family  providingcare  andcliniciangoals; ements specific approachisof
ease caregivers, and the for peoplewith interventions; limited usein the con-
clinica careteam CKD; primary  hedlth statusevalu- text of multiple
across settingsby  care; specidty  ation and outcomes chronic conditions
identifyingand pri-  practices; hospi-
oritizingacompre- tas
hensive set of clini-
cal and contextual
data elements and
associated data
standards from
widely used clini-
cal terminologies.
Integrating  Dynam- 2016- Providesthestruc- Clinicians;, pa=  Health issues, FHIR; careplan Supple- Interdisciplinary ap-
theHedth- icCare present turesandtransac- tients; payers  goas; interven- DAM ment to the proach; allows for
careEnter-  Plan- tionsfor care plan- tions, outcomes Integrating multiple, potentially
prise ning ning, creating, dy- the Health- uncoordinated dis-
Profile namically updat- care Enter-  ease/context-specific
ing, and sharing prise Pa- plans, which is not
care plans. This tient Care  patient-centered; does
profile does not Coordina-  not identify specific
define or assume a tion Techni- value sets
singlecareplan for ca Frame-
apatient, but rather work (Stan-
depicts how multi- dard for
ple care plans can Trial Use
be shared and used 4)
to coordinate care.
SAMHsAl  Om- 2018 Developed Clinicians Opioid manage- FHIR; SMART SMART Provides an open-
nibus SMART onFHIR, ment; suicide pre-  on FHIR onFHIR  source SMART on
Care abrowser-based vention; care coor- application FHIR application for
Plan (desktop or mo- dingtion; alerts/no- use by clinicians; ad-

bile), patient-cen-

tered care coordina-
tion application de-
signed to sharein-

tifications; consent
management;
task/activity man-
agement; referral

dresses SDoH and be-
havioral considera-
tions; use of propri-
etary toolsand gpplica

formation with management; tions creates a barrier
multiple care scheduling/ ap- toimplementation and
providers. It is pointments interoperability

built on existing
SMART applica-
tions which deter-
mine consent, ex-
planation of bene-
fits, and clinical
value sets, some of
which are propri-
etary.
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Organization Project Time  Description Userg/settings  Domaing/features  Underlying Outputs Contributionsto a
frame standards CSeCP? and gaps

Agency for  Multi- 2019- Developing pa- People with Person/planinfor- FHIR; SMART FHIRiIm-  Provides syntax and
Hedthcare ple 2023 tient-andclinician- multiplechron- mation; healthand on FHIR,; clini- plementa-  semantic standardsfor
Research chronic facing, interopera- ic conditions, social concerns; cal terminology tion guide; the exchange of pa-
and Quality, condi- blee-care plan ap- including CKD, patient and clini- clinician tient dataacross multi-
National In- tionse- plicationsand a type 2 diabetes, ciangods; interven- SMART ple users/settings;
dituteof Dia=  care FHIRimplementa- cardiovascular  tions; health status on FHIR provides a proof-of -
betesand Di- plan tionguidetofacili- disease, and evaluation and out- app; pa concept of asingle
gestive and tate aggregation chronic pain; comes tientmo-  comprehensive shared
Kidney Dis- and sharing of criti- family care- bile care plan; will require
ease, andAs cal patient-cen- givers, diverse SMART expansion to addition-
sistant Secre- tered dataacross  clinicians pro- on FHIR al disease states
tary for Plan- home, community, viding care for app
ning and clinic, and re- people with
Evaluation search-based set-  multiple chron-

tings by extracting ic conditions;

datafrom point-of- home and com-

carehedthsystems munity-based

and alowingtrans- providers

fer of that data

across settings.

8CSeCP: comprehensive shared electronic (e-)care plan

PDAM: domain analysis model
¢C-CDA: consolidated clinical document architecture
dSDoH: social determinants of health

®FHIR: Fast Healthcare Interoperability Resources
feL TSS: electronic long-term services and supports
9V SAC: Value Set Authority Center [32]

PCcKD: chronic kidney disease

ISAMHSA: Substance Abuse and Mental Health Services Administration

ISMART: substitutable medical applications, reusable technologies
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Figure 1. Multiplechronic conditions e-care plan data flow. FHIR: fast healthcare interoperability resources; SMART: substitutable medical applications,
reusable technologies; EHR: electronic health records; API: Application Programming Interface.
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Figure 2 shows a schema of the degree to which each project
aligned with the optimal CSeCP criteria. We determined that—in
the context of multiple chronic conditions—4 of the 7 care plan
projectsreflected the perspective of the professional rather than
that of the person, because they either supported only asingle
disease (eg, a CKD e-care plan), or they allowed for multiple,
distinct and potentially uncoordinated disease or context-specific
plans(DAM 1.0, DAM 2.0, and DCP). Either situation—asingle
disease care plan or multiple uncoordinated care plans—would
not meet the needs of aperson with multiple chronic conditions
who must manage their conditions simultaneously in their
day-to-day life, and thus does not reflect such a person’'s
perspective. All plans supported both broad goals and specific
behaviors. Only the OCP supported a network of professionals
acrosstheclinical, community, and home-based networks, while
4 projects supported the entire clinical team, 1 supported the
entire LTSS team, and 1 focused primarily on pharmacist care.

https://www.jmir.org/2022/6/e36569

RenderX

Four of the care plan projects (DAM 2.0, eLTSS, PeCP, and
CKD) included SDoH data. All but the CKD care plan specified
either C-CDA, FHIR, or both as syntax standards, while only
3 projects (eLTSS, PeCP, and CKD) specified open-source
clinica terminology value sets (eg, Logica Observation
Identifiers, Names, and Codes [LOINC], Systematized
Nomenclature of Medicine Clinical Terms [SNOMED-CT],
International Classification of Diseases 10th Revision [ICD-10],
Current Procedural Terminology [CPT], or RXNORM). For
instance, the CKD e-care plan project identified data standards
from common clinica terminology for more than 300 prioritized
data elements, and partnered with the Regenstrief Institute to
develop new LOINC codesfor the dataelementslacking existing
data standards [28]. The OCP uses proprietary toolsto identify
specific condition value sets, creating a barrier for potential
implementation and interoperability [30].
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Figure2. Alignment of identified care plan projects with comprehensive, shared el ectronic care plan criteria. Red indicates suboptimal alignment with
a criterion, yellow indicates partial alignment, and green indicates optimal alignment. DAM: domain analysis model; C-CDA: consolidated clinical
document architecture; CKD: chronic kidney disease; eL TSS: electronic long-term services and supports; FHIR: fast healthcare interoperability resources;
SDoH: social determinants of health; SMART: substitutable medical applications, reusable technologies; PeCP: pharmacist e-care plan; DCP: dynamic
care planning; OCP: omnibus care plan; CSeCP: comprehensive, shared electronic care plan.

Care

Perspective Scope

Plan

Hetwork

SDoH Format Terminclogy standards/

standard value sets

DAM 1.0

C-CDA

DAM 2.0

eLT55

el TS5 team

PeCP

CKD Clinical team

DCP

Clinical team

OCP

Development of Key Health Care Data Standards for
People With Multiple Chronic Conditions

Table 2 shows the 3 projects we identified that are developing
clinical terminology and coding harmonization that can be
leveraged in the development of interoperable e-care plans.
These projects included (1) the Data Element Library (DEL)
[33], (2) the Gravity Project [34], and (3) the Post-Acute Care
Interoperability (PACIO) project [31]. The DEL specifies data
elements and standards for the data that the CMS requires
postacute care facilities to collect as part of patient health

https://www.jmir.org/2022/6/€36569
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assessments. The Gravity Project, led by the Social Interventions
Research and Evauation Network at the University of
Cdlifornia, San Francisco, is a national collaborative to
harmonize documentation of SDoH data in electronic health
record (EHR) systems. The PACI O project aimsto identify data
standardsto advanceinteroperabl e health data exchange between
postacute care providers, other health care providers, patients,
and key stakeholders through a consensus-based, case-driven
approach. Their initial efforts have focused on data standards
relating to cognitive and functional status.
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Table 2. Development of key health care data standards for people with multiple chronic conditions.

Norton et al

Organization Project Timeframe Description Intended users Fields/domains Standards Outputs
Center for DataEle- 2018-present Centralized resource Inpatient rehabilita- | RE2 patient Assessment  Clinical termi- - Standardized
Medicareand ~ ment Li- for Center for Medi-  tion facilities, home  |ngryment, Outcomeand Nology data elements
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vicesand The  operabili- postacute careand  cies, skilled nursing guide, func-
Allianceto ty Project other providers, pa- facilities, inpatient tional status
Modernize tients, and key rehabilitation facili- FHIR imple-
Hedlthcare stakeholders across  ties mentation

health care. guide

3 RF: Inpatient Rehabilitation Facility

B TCH: Long-Term Care Hospital

CSNF: Skilled Nursing Facility

9FHIR: Fast Hedlthcare Interoperability Resources

Discussion

Most care plansin use today are paper-based and localized or
limited to a specific discipline, disease, or care setting. An
electronic, interoperable CSeCP has the potential to greatly
improvethe quality of carefor individualswith multiple chronic
conditions, who see numerous providers across multiple care
settings, and overcome barriers faced by these providers to
accessing and sharing person-centered health information across
settings. The burden of multiple chronic conditionsisincreasing
in the United States as its population ages, warranting a
redoubled focus on care coordination and the interoperable
exchange of health information for peoplewith multiple chronic
conditions. Greater interoperability acrossall health care settings
may improve health outcomes, increase clinician workflow
efficiency, decrease redundant services, minimize searching for
clinical information, and reduce health care costs. Thisneed is
heightened in the wake of the ongoing COVID-19 pandemic,
which hasincreased the use of virtual care and, given evidence
of potential long-term complications among COVID 19
survivors, may result in individuals with underlying chronic
conditions carrying a heavy burden of multiple chronic
conditions, in addition to creating a new cohort of people with
multiple chronic conditionsin previously healthy populations.

https://www.jmir.org/2022/6/e36569

Prior effortsto develop e-care plans[9,14,25,27,29,35,36] and
data standards[31,33,34] have provided a solid foundation that
makes the realization of a CSeCP more feasible. While none of
the existing care plan projects identified by our review met all
our criteria for an optimal CSeCP, each provides critical
infrastructure that can be leveraged as we advance toward the
vision of the CSeCP. The multiple chronic conditions e-care
plan project [37] aimsto build on theidentified e-care plan and
standards efforts to bring us closer to a CSeCP. The multiple
chronic conditions e-care plan project will support the
aggregation and sharing of person-centered data through
identification of key data elements and clinical terminology
standards, specification of an HL7 FHIR implementation guide,
and development of clinician-, patient-, and caregiver-facing
SMART on FHIR e-care plan applications. Themultiple chronic
conditionse-care plan project takes a person-centered approach,
aggregating person-important health and social data—including
patient-reported outcomes—across numerous chronic conditions,
beginning initially with CKD, asubset of cardiovascular diseases
(ischemic heart disease, hypertension, and heart failure), type
2 diabetes, and chronic pain. With these conditions as a use
case, the project will provide an extensible framework for a
CSeCP upon which additional disease- and condition-specific
value sets and FHIR profiles can be added. To curate aholistic
set of data elements for exchange, data element selection and
prioritization are informed by broad stakeholder input through
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technical expert panels. These technical expert panels consist
of people with multiple chronic conditions, their caregivers,
clinicians from diverse disciplines, community organizations,
clinical informaticists, EHR vendors, and developers, among
others. The project focuses not only on the core patient—primary
care provider dyad but also on a wide, multidisciplinary care
team network across the clinical, community, and home-based
settings of care. The draft implantation guide and multiple
chronic conditions e-care plan project app isbeing tested during
multiple HL 7 Connectathons and implemented and tested across
real-world clinical and community-based settings of care, with
the goa of balloting through HL7 as a standard for trial usein
September 2022.

While we anticipate that the multiple chronic conditions e-care
plan project will bring us closer to the vision of a CSeCP, much
work will be necessary beyond the scope of this project. Key
data elements and corresponding value sets and FHIR profiles
must beidentified and specified for numerous additional chronic
conditions. Many data elements known to be important for
care—including SDoH—are currently not supported by semantic
standards or clinical terminology. While efforts to build these
standards are underway [34], widespread implementation may
take years. “Writing back” consolidated care plan data to
individual EHRs will be necessary to achieve the full
interoperability benefits of the e-care plan; however, writing
back remains a widely recognized policy challenge, as many
EHR systems are reluctant to write back data from external
systems. While standard practices are in place for patient
authorization of dataexchange on abroad scale, additional work
is needed to determine whether and how individuals may wish
to specify data access privileges on the individual data element
level—and to determine the implications this may have for
individual privacy and care coordination. Such data
element-evel specification may be particularly important for
potentially stigmatizing information (eg, sexually transmitted
diseases, mental health conditions, or addiction). In addition to
the semantic and syntax standards included in this scoping
review, the realization of a CSeCP will require acomprehensive
reference architecture outlining the structures and integrations
of the various information technology products and systems,
such as EHRs and health information exchanges, potentially
involved in the exchange of e-care plan data. The Centers for
Disease Control and Prevention's Making EHR Data More
Available for Research and Public Health (MedMorph) project
[38] aims to develop a reliable, scalable, and interoperable
reference architecture and demonstrated implementation to
access and share EHR data across multiple public health and
research scenarios. However, many home- and community-based
providers haveinformation technology systemsthat are distinct
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from thetraditional health information technology infrastructure
and do not have health information exchange access. Further,
unaffiliated EHRs are more widely used in rural settings,
creating abarrier to implementation of e-care plansin areasthat
are already disproportionately affected by poor health outcomes
[39]. Additional work will be necessary to ensure equitable
application of the CSeCP and other heath information
technology solutions regardless of location.

The purposes of an interoperable shared e-care plan are, first,
to improve the quality and outcomes of care delivery by
improving communication, coordination, and information
sharing across clinical teams, patients, and caregivers. The
second purpose is to provide comprehensive data on clinical
conditions and management, as well as patient-reported
outcomes, social factors, and patient goals and preferences in
order to conduct real world research on people living with
multiple chronic conditions. Clinical research on the
management of different constellations of disease and health
service research on the most effective models of care delivery
are both needed [1]. Furthermore, since common risk factors
such as smoking, physical inactivity, and unhealthy diets lead
to multiple conditions, research on reducing the risk of
developing multiple chronic conditions is also needed. Our
study has several strengths. This is the first review to identify
and assess the numerous ongoing activitiesin the dynamic field
of care plan development. Our data collection and search
strategies were broad. In addition to searching academic
literature, we reviewed the gray literature, including the use of
search engines and a review of government and standards
development organization websites, and conducted stakehol der
interviews. However, we must acknowledge certain limitations.
Information gathered from websites may not be frequently
updated, which could have limited our understanding of specific
aspects of the sampled e-care plans and related projects.
However, this may have been mitigated by our strategy of
interviewing stakeholders. Our focus was limited to
nonproprietary plans and e-care plan—related initiatives that
have developed data standards to support interoperability.
Several identified care plan and standards projects are ongoing,
and thus their final outputs and success remain to be seen.

A CSeCP has the potential to greatly improve the quality of
care for individuals with multiple chronic conditions who see
multiple providers across multiple care settings. Prior efforts
to develop e-care plans[9,14,25,27,29,35,36] and data standards
[31,33,34] provide asolid foundation that makesthe realization
of a CSeCP feasible. The multiple chronic conditions e-Care
Plan is building on these efforts to advance toward a CSeCP.
However, critical gaps must be addressed in order to achieve a
person-centered, interdisciplinary, and interoperable CSeCP.
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