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Abstract

Background: Information and communications technologies (ICTs) are recognized as critical enablers of integrated primary
care to support patients with multiple chronic conditions. Although ICT-enabled integrated primary care holds promise in
supporting patients with complex care needs through team-based and continued care, critical implementation factors regarding
what ICTs are available and how they enable this model are yet to be mapped in the literature.

Objective: Thisscoping review addressed the current knowledge gap by answering the following research question: What ICTs
are used in delivering integrated primary care to patients with complex care needs?

Methods: The Arksey and O’ Malley method enhanced by the work by Levac et al was used to guide this scoping review. In
total, 4 electronic medical databaseswere accessed—MEDL INE, Embase, CINAHL, and PsyclNFO—collecting studies published
between January 2000 and December 2021. Identified peer-reviewed articles were screened. Relevant studies were charted,
collated, and analyzed using the Rainbow Model of Integrated Care and the eHealth Enhanced Chronic Care Model.

Results: A tota of 52,216 articles were identified, of which 31 (0.06%) met the review’s eligibility criteria. In the current
literature, ICTsare used to serve the following functionsin the integrated primary care setting: information sharing, self-management
support, clinical decision-making, and remote service delivery. Integration efforts are supported by |CTs by promoting teamwork
and coordinating clinical services across teams and organizations. Patient, provider, organizational, and technological
implementation factors are considered important for |CT-based interventions in the integrated primary care setting.

Conclusions: ICTsplay acritical rolein enabling clinical and professional integration in the primary care setting to meet the
health system—rel ated needs of patientswith complex care needs. Future research is needed to explore how to integrate technologies
at an organizational and system level to create a health system that iswell prepared to optimize technologies to support patients
with complex care needs.
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Introduction

Background

There is a growing number of patients living with 2 or more
chronic conditions in Canada and worldwide [1,2]. These
individuals not only manage multiple chronic conditions [1]
but al so experience additional biopsychosocial challenges[3,4].
Living with multiple chronic conditions can introduce additional
complexity into this patient population’s care management
experience, such as high symptom and treatment burden [5,6].
In addition, this patient population can have complicated and
contradictory trestments or medication regimens[7] that require
care from multiple health professionals and services spanning
various health and social care settings [8]. Owing to the
multitude of challenges this patient population faces in the
current disease-specific care model [9], this patient popul ation
is often referred to as patients with complex care needs or
complex patients. Navigating a fragmented care system can
leave patients with complex care needs feeling overwhelmed
and dissatisfied with their care[10,11]. An agile and coordinated
care system can better address this population’s challenges.

Integrated care models that involve primary care are well
positioned to support people living with chronic conditions as
most chronic disease—related care is delivered in this setting
[12]. The definition of integrated care is a coordinated,
collaborative, multidisciplinary, and person-centered care
delivery system [13]. In recent years, integrated care approaches
have been shown to support improved care coordination within
primary care[14,15]. However, implementing integrated primary
care models is an ongoing challenge within health systems.

https://www.jmir.org/2023/1/e44035
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The Rainbow Model of Integrated Care (RMIC) offers a
conceptual way of understanding integrated care, suggesting
that integration can occur at different levels (clinical,
professional, organizational, and system) and isenabled through
functional and normative mechanisms[13]. Thisvalidated model
is helpful in understanding the different types and degrees of
integration that a care model or intervention aims to achieve
[16,17]. Each level of integration (clinical, professional,
organizational, and system) may require different strategies,
tools, and mechanisms to support integration efforts, such as
care coordination across health professionals for effective care
continuity and coordination of services [18]. Information and
communications technologies (ICTs) can enable these types of
integration efforts regarding care continuity or shared
decision-making by offering their functionalities, such assharing
patient data across professionals and organizations [19,20]. In
the health care setting, ICT is used as an umbrella term that
includes different types of health technologies[21]. Therefore,
to operationalize this term for this study, we have used the
World Health Organization ICT definition in the context of
health systems, which is as follows: heath services and
information delivered through the combined use of the internet
and other electronic communication technologies [22,23].
ICT-enabled integrated care can be helpful for patients with
complex care needs in terms of care coordination and as a
decision support tool as this patient population may require
multiple support services from multiple health professionals
and organizations [18].

Textbox 1 shows the RMIC levels and how ICTs can support
each component.
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Textbox 1. The Rainbow Model of Integrated Care levels and examples of information and communications technologies (ICTs) that can support
integration activities in the primary care model.

Clinical level
« Refersto the coordination of person-centered patient care across multiple conditions, care teams, settings, and time to provide efficient care

« Exampleof ICTs: patient portal to access information across services [24] and telehealth to deliver coordinated services remotely [25]

Professional level
« A meansto promote teamwork and collaboration among multidisciplinary teams

«  Example of ICTs: videoconferencing among providers [26] and access to patient data across providers [27]

Organizational level
« Interorganizational care coordination, including common administrative mechanisms to deliver comprehensive services to a defined population

. Exampleof ICTs: shared patient electronic medical records among primary care and community services [28]

System level
« Anaignment of rules, regulations, and policies within a system

« Exampleof ICTs: telehealth reimbursement policies for primary care providers [29]

Formative level

«  Key functionsto support care integration

.  Exampleof ICTs: the care model being situated in an integrated network where financial, information, and management systems are coordinated
(30]

Normative level

«  Having acommon frame of reference, shared values, and goals for service delivery between organizations, stakeholders, and providers

« Exampleof ICTs: ashared goal of accelerating internet-based care adoption during COVID-19 [31]

Another way to conceptuaize how technology can support  settings[33]. TheeCCM version offersasalient way to identify
patients with chronic conditions is the eHeath Enhanced how ICTsand ICT-generated information can aid in improving
Chronic Care Model (eCCM). This model builds on the patients health outcomesby increasing patients’ and providers
foundational Chronic Care Model introduced by Wagner [32]  knowledge of chronic disease management [21]. Textbox 2
that has been used to guide chronic disease management for  shows the key components of the eCCM.

patients with complex care needs in primary care and other
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Textbox 2. Key elements of the eHealth Enhanced Chronic Care Model.
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eCommunity resources

. Refersto developing strategies that link with community organizations and virtual health-related communities

«  Exampleof information and communications technologies (ICTs): health-related social networks and web-based communities that facilitate care

connections

Health system enhancements

. Referstothe strategiesin place to support patient engagement and self-management support
«  Example of ICTs: web-based health platforms and mobile health that support quality improvement

Delivery system design enhancements

« Refersto technologies that facilitate teamwork practice to deliver care efficiently

« Exampleof ICTs: electronic health records (EHRS) and web-based health platforms that facilitate information sharing

Self-management support enhancements

. Refersto the patient’s active role in managing their care through using technology

«  Exampleof ICTs: health apps and web-based resources that support patients’ self-management skills

Clinical decision support enhancements

« A meansfor providersand patientsto have accessto evidence-based clinical guidelines, protocols, care standards, and self-management resources

to make an informed decision

« Exampleof ICTs: web-based platforms and EHRS to access protocols and guidelines on the internet

Clinical information system enhancements

«  Management of information systems (ie, patient databases and patient portals or personal health records) to facilitate efficient care

«  Example of ICTs: mobile health apps and web-based platforms to coordinate care and monitor patients’ health status

Objectives

Taken together, the RMIC and eCCM offer useful suggestions
on how ICT may be of use to enable integrated primary care
delivery for patients with complex care needs. Although these
frameworksand emerging literatureinthefield of digital health
and care integration provide some evidence of how technology
may be of service to patients with complex care needs, there
has not been acomprehensive systematic review of theliterature
focused on how ICT supports integrated primary care models
to identify current trends or gaps in research. Therefore, the
purpose of this knowledge synthesis was to scope the current
literature on the types of ICTs that are being used to support
patients with complex conditions in integrated primary care
settings while also identifying potential areas for continued
research.

Methods

Overview

A scoping review approach was used to systematically map and
identify relevant literature at the crossroads of integrated primary
care models, ICTs, and patients with complex conditions.
Scoping reviews capture a breadth of literature, which can
effectively identify emerging literature aswell as evidence gaps
on a topic of interest [34]. Given that |CT-based integrated
primary careis comparatively anewer model of care, ascoping
review isanideal approach for this study. To conduct arigorous

https://www.jmir.org/2023/1/e44035

review, we followed the six stages of the scoping review
framework by Arksey and O’ Malley [34] enhanced by thework
by Levac et a [35]: (1) identifying the research question; (2)
identifying relevant literature; (3) selecting the studies; (4)
charting the data; (5) collating, summarizing, and reporting the
articles; and (6) disseminating knowledge. Each of these 6 stages
is described in detail in the following sections. For further
details, the study protocol has been published elsewhere [36].

Stage 1: Identifying the Research Question

The guiding research question for this scoping review was as
follows: What ICTs are used in the delivery of integrated
primary care to patients with complex care needs? The
subquestionswere asfollows: (1) Which technologiesare being
used for this patient population? What are the functionalities
and characteristics of these technologies? (2) How are these
technologies being used in the integrated primary care model
in terms of care integration? (3) What implementation factors
are being reported in the selected studies that describe
| CT-enabled integrated primary care models?

These questions were selected as there has been no systematic
documentation in the current literature of what sort of ICTsare
available to support an integrated primary care model or how
ICTs are enabling the process of care integration in primary
care settings. In addition, the third subquestion was posed given
the importance of implementation strategies in the successful
use of ICT-based interventions in the integrated primary care
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model [37]. Given the interconnectedness of the primary
research questions and the 3 subquestions, a single search
strategy and review were determined to be sufficient, and
addressing all 3 questionsin asingle study was expected to lead
to aricher and more meaningful analysis and findings.

Stage 2: Identifying Relevant Literature

To operationalize the research questions, we identified and
defined 4 major concepts to inform our search strategy. The 4
concepts and their key definitions are outlined in Textbox 3.
Multimedia Appendix 1 shows the keywords associated with
each concept for each category.

Relevant studies were identified by searching the following
electronic databases of published literature: Ovid MEDLINE,

Textbox 3. Key definitions.
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Ovid Embase, EBSCO CINAHL, and Ovid PsycINFO. The
MEDLINE search strategy was developed first and peer
reviewed using the Peer Review of Electronic Search Strategies
tool. This search strategy was then trandated to the remaining
3 databases. The searches were limited to articles published
between January 2000 and December 2021. Articles published
before 2000 were excluded as apreliminary search showed that
therewerevery few articles published on ICTsduring thistime.
The MEDLINE search strategy was included in the published
protacol [36]. In addition, the search strategy for PsycINFO can
be found in Multimedia Appendix 2. The initial search of all
databases was completed in the summer of 2019 and then
updated in December 2020 and again in December 2021.

Information and communications technologies (ICTs) [23,38]

Integrated care model [13]

Patients with complex care needs[9]

treatment, health outcomes, and quality of life.

Primary health care [12]

delivered by general practitioners or family physicians.

«  Hedlth care—related services and information are delivered through the combined use of the internet and other electronic ICTs. In this study, the
eHealth Enhanced Chronic Care Model is used to categorize |CTs based on the primary functions of atechnology (ie, decision support).

«  Thisrefersto acoordinated collaborative, multidisciplinary, and person-centered care delivery system.

« Individuals with multiple chronic conditions often encounter additional psychosocia challenges. The complexity of their conditions affects

« Thisrefersto the first point of contact to health care that provides comprehensive community-based service. Primary health care is most often

Stage 3: Study Selection

The search results were imported into the knowledge synthesis
software Covidence. Theinclusion and exclusion criteriawere
imported into the software aswell. Theinclusion and exclusion
criteria were decided a priori and were used for screening
citations first, for the title and abstract review, and then again
for the full-text review. Both levels of review were conducted
in duplicate by 2 reviewers.

To be included in the review, articles were required to report
on an intervention that (1) had an ICT-enabled hedlth care
model, (2) was based on an integrated health care model or
team-based care, (3) included adult patients with complex care
needs, and (4) took placein amode that included primary care.
If the intervention had a target population of (1) individuals
aged <18 years (given the focus of this review on adults with
complex care needs) or individualswith (2) cancer or (3) mental
disorders, it was excluded as cancer care and mental health
provision have unique care pathwaysthat may not betrandatable
into integrated primary care settings [39,40]. Any published
article, including quantitative studies, qualitative studies, mixed
or multimethods research, both comparative (eg, randomized,
controlled, cohort, or quasi-experimental) and noncomparative
(eg, survey and narrative audit) methods, educational materials,
and reports, could be included in the review if it met the

https://www.jmir.org/2023/1/e44035

aforementioned inclusion criteria. Theseinclusion and exclusion
criteriawere published in the study protocol [36].

To ensure consistency between reviewers, a series of training
exercises and discussions were held before commencing title
and abstract screening. At first, all 6 members of the research
team screened arandom sample of 30 articlesto assessinterrater
agreement. Interrater agreement for study inclusion was
calculated using percentage of agreement; when it reached >70%
across the team, we proceeded to the next stage. If a lower
agreement was observed, the team had a discussion about
eligibility criteria, and another pilot test was conducted. Intotal,
6 rounds of pilot tests were required for the title and abstract
screening of arandom sample of atotal of 110 citations. After
the initial agreement between the 6 screeners was established,
they were divided into groups of 2 for an efficient screening
process. The pairsworked together to screen titles and abstracts
for inclusion. Any disagreements within pairs were resolved
through weekly group discussions.

For the full-text screening stage, 3 rounds of pilot tests were
conducted on a random sample of 30 articles. All 6 team
members participated in the pil ot-testing round. In each round,
interrater agreement was calculated using percentage of
agreement. In the third round, we reached >70% consensus
acrosstheteam. Subsequently, the 6 team memberswere divided
into 3 groups consisting of 2 group members each. All 3 pairs
screened the full texts of potentially relevant articles to
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determine inclusion using the inclusion and exclusion criteria.
All discrepancies were resolved through weekly group
discussions.

Stage 4: Data Extraction

All the included studies were reviewed and charted
independently by 6 team members. To ensure consistency
between team members regarding data extraction, the entire
team pilot-tested the data abstraction form on 3 articles that
were randomly selected. Full data abstraction began only after
full agreement was reached. The full agreement was decided
based on percentage of agreement, and it reached >90%
agreement in the first round of pilot-testing. After reaching a
full team agreement, each team member extracted the study

Textbox 4. Qualitative content analysis method.

Tahsinet a

data independently. The data extraction form can be found in
the published protocol paper [36]. Subsequently, the studies
were divided among the team to be abstracted by a single team
member and verified by a second reviewer (FT and AA) to
ensure data accuracy. Consistent with a scoping review
approach, the methodological quality of the included articles
was not appraised [41].

Stage 5: Data Summary and Synthesis of Findings

The charted data were summarized to gain a descriptive
understanding of the data collected. In addition, to answer the
3 subquestions, we used the qualitative content analysis method
(Textbox 4).

«  Thetechnologies described in the identified studies were categorized using the eHealth Enhanced Chronic Care Model (eCCM) [21] to assess
the types of functions and technological components supporting chronic disease management for patients with complex care needs in integrated
primary care settings. We used a deductive content analysis method [42] to categorize theidentified information and communications technol ogies
according to the eCCM domains. The key definitions of the eCCM that we used in the analysis are described in Textbox 2.

«  Tounderstand how technologies supported integrated care-related activities, the included studies were thematically mapped onto the Rainbow
Model of Integrated Care (RMIC) [13]. A deductive content analysis [42] was conducted to analyze the study data and was linked to the 6
dimensions of integrated care included in Textbox 1. In addition, we extracted the measured outcomes of each study as the RMIC suggested that
integrated care should lead to outcomes aligned with the triple aim, which are lower cost, improved health, and improved care [13].

«  To explore the implementation factors reported in the identified studies, we used an inductive content analysis method [42].

Stage 6: Knowledge Dissemination

The study findings have been disseminated in academic
conferences [43] and a webinar [44]. A wide variety of
stakeholders, such asclinicians, researchers, policy makers, and
patients, some of whom provided feedback and reflections on
the findings, participated in both academic conferences and the
webinar. This manuscript marks another key knowledge
dissemination tool for this study.

https://www.jmir.org/2023/1/e44035

Results

Overview

A total of 52,286 articles were identified. After removing
duplicates, 69.76% (36,474/52,286) of the articles underwent
title and abstract screening. A total of 293 articles underwent a
full-text review, resulting in 31 (10.6%) that met the eligibility
criteriaand were included in the final analysis. Figure 1 shows
the PRISMA (Preferred Reporting Itemsfor Systematic Reviews
and Meta-Analyses) flow diagram for this review.
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Figurel. PRISMA (Preferred Reporting Itemsfor Systematic Reviews and Meta-Analyses) flow diagram [44].
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Included

Study Char acteristi (48%) were from the United States, with the remaining 52%

udy Lharactersiics (16/31) being from Canada, the United Kingdom, Spain, Israel,
Table 1 shows the full description of each study. Theincluded  Taiwan, and India. Of the 31 selected studies, 15 (48%) were
articles spanned nearly 16 years (2003-2020), with 68% (21/31)  quantitative, whereas 5 (16%) used qualitative methods, and 3
published after 2014 (Table 2). Of the 31 included studies, 15 (10%) used mixed methods research designs.
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Table 1. Description of the included studies (N=31).
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Study, Method Country Targeted chron- T2 component Typeof provider in- Nature  Type of Typeof pa=  Outcomes
year ic condition of theinterven-  Volved of tech- primary tient
tion nology® care
Alkema  Casestudy United pyaC Telephone w9 and medicas 2Way  Acutecare; Frail older  N/A
et a [46], States case management long-term;  adults en-
2003 staff communi-  rolledinthe
ty-based; Medicare
social ser-  program
vices,
PCP®
Alkema  Quantita=  United Cancer, COPDY Telephone Care advocates, 2-way  Acutecare; Frail older  Quality of
etal [47), give RCT' States  andpneumonia, PCPs, specidlists, long-term;  adults en- life, mortali-
2007 diabetes, frac- and home and com- communi- rolledinthe ty, and fewer
tures, heart dis- munity care service ty-based;  Medicare hospitaliza-
ease, hyperten- providers spcial ser-  program tions
sion, kidney vices, PCP
disesse, os-
teoarthritis,
prostate cance,
and stroke
Allenet  Quantita= United COPD, dia Telephone Geriatrician, nurse  2-way  Hospital;  Older adults Quality of
a [48], tive; RCT  States  betes, hyperten- care manager, ad- socia ser- whoweredi- life, physical
2011 sion, chronic vanced practice vices; pri-  giblefor condition,
HFh, osteoporo- nurse, SW, and geri- mary care  Medicare self-efficacy,
sis, and os- atrics-certified phar- and Medi-  behavior
teoarthritis macist; extended caid change, care-
team expertsinclud- giver strain,
ed apsychologist, empower-
cardiologist, pulmo- ment, quality
nologist, endocrinol- effective-
ogist, and occupa- ness, fewer
tional therapist hospitaliza-
tions, other
use, access
to care, and
satisfaction
Allenet  Quantita=  United N/A Electric protocol  Care managers, a 2-way  Acutehos- Older adults Quality of
a [49], tive; pilot  States template, tele- physician (PCP), a pital care  whoweredi- life, symp-
2012 RCT study phone, and fax palliative care physi- withcom-  giblefor tom manage-
cianand specidist, a munity ser- Medicaid, ment, pa-
geriatrician, aSW, a vice; PCP had alife- tient-
spiritual advisor, and limitingill-  provider rela
apharmacist; extend- nessand2  tionships,
ed team included deficitsin and anxiety
physical and occupa- activitiesof  and depres-
tional therapists, a daily life, sion
dietitian, a geriatric and were
advance practice aged >60
nurse, and apsychol- years
ogist
Alyousef Quantita-  United  N/A Case manage- Caremanagersand 1-way  Outpatient Patientswith Workload,
eta [50], tivesur- States ment software, other health care clinicsand chronic con- burnout, and
2017 vey; Cross- EHRY, and HIEl  Providers atrans- ditions intention to
sectional tion-of - use
study care center
but works
with prima-
ry care
case man-
agement
software
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Study, Method Country - Targeted chron- |12 component  TYPe of provider in- Nature  Type of Typeof pa=  Outcomes
year ic condition of theinterven-  Volved of tech- primary tient
tion nology® care
Bendixen Casereport United  Arthritis, dia- Basic computer  Occupational theras  2-way  PCP; reha Patients at Quadruple
eta [5]], States  betes, hyperten- and cell phone pists, an I T special- bilitation ~ high risk aim, cost-ef-
2007 sion,and pul-  withinternetcgpa- ist, and a program center with com- ficiency, us-
monary disease bility and in- support assistant plex chronic  ability, and
home messaging conditions  acceptability
device
Berry et Ingtitution- United N/A EMRX Carecoordinators, 1-way  Primary Older adults  Qudlity effec-
a [52], a case States nurses, SWs, and andspecia- with multi-  tivenessand
2013 study specialized nurses ty care ple condi- lesshospital-
tions izations
Darkins  Casereport United Diabetesmelli- Telehedth, which Nursesor SWs 2-way  Primary Older adults  Patient satis-
etal [30], States  tus, chronicHF, included SMS ambulatory  with chronic  faction and
2008 hypertension,  text messages care disabling hospital ad-
PTSD!, COPD, and biometric de- conditions  missions
and depression  VICES
Gagnon  Mixed Canada Atleast 2 of the Personalized PCP Unclear Primary Patientswith  Patient acti-
et al [53], methods; following: diaa eHedth platform care chronic con-  vation mea-
2019 cluster ran- betes, hyperten- named CONCER- ditions sure and
domized sion,anddyss TO+ technology
trial lipidemia acceptance
Gut- Quantita-  United  N/A Clinical eventno-  ceyriatric ED™ lway ED;PCP  Older adults Useof the
teridgeet  tive; de- States tification physicians, transi- integration  whowere  technology
2Io[1544], ;cnptlve tional care NPS" trlaged toa
udy o bed in the
PCPs, SWs, geriatric geriatric ED
ED pharmacists,
physical therapists,
and CARE® volun-
teers
Hansetal Qualita- Canada N/A Goal manage- PCPs, nurses,and  1-way  Primary Individuals  N/A
[55], tive; de- ment app allied health profes- care living with
2018 scriptive sionals chronicill-
study ness or dis-
ability or liv-
ing with
multimorbid-
ity
Hernan- Compara Multi-  COPDandregpi- Remotediagnosis N/A Unclear ED Patientswho Accessibility
dezetd tivecase ple ratory symp- of spirometry vistedprima-  to testing
[56], study coun- toms testing (not de- ry carefor
2015 tries: scribed fully) respiratory
Spain, symptoms
Nor-
way,
and
Greece
Jindal e¢ Develop- India Cardiovascular  Heq thP app Nurse, PCP, and 2-way  Primary Patientswith  N/A
al [57], mental pi- diseaseand dia- pharmacist health care  cardiovascu-
2018 lot study betes lar disease
and diabetes
Marek et RCT United N/A Medicationdiss  Advanced practice  1-way N/A Patientswith  N/A
al [58], States pensing system  1yrses, RNSY, multi- complex
2013 withreminders e physicians, phar- medication
macies, social ser- regimens for
vice agencies, and chronicill-
nesses

others
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Study, Method Country - Targeted chron- |12 component  TYPe of provider in- Nature  Type of Typeof pa=  Outcomes
year ic condition of theinterven-  Volved of tech- primary tient
tion nology® care
Martin-  Quantita=  Spain HF or chronic  Telemonitoring  Hedthprofessonds, 1-way  Primary HF or chron-  The number
Lesende tive; RCT lung disease of patients’ clini- nurses, and GPS' care iclungdiss andlengthof
eta [59], cal parameters ease hospital ad-
2013 and PDA plat- missions
form
Martin-  Quantita=  Spain HF or chronic ~ Telemonitoring  Primary carenurses, 1l-way  Primary HF or chron-  The number
Lesende tive; RCT lung disease of self-measured  GPs, and hospital care iclungdiss andlengthof
eta [60], clinical parame-  providers ease hospital ad-
2011 tersthat were missions
measured using
Bluetooth wire-
less sensors
Martin-  Quantita-  Spain  {EgndcLDS  Telecare GP and nurse l-way  Primary N/A Rate of hos-
Lesende tive; uncon- (mainly COPD care pital use
etd [61], trolled be- and afew with
2017 fore-and- asthma)
after study
May eta Quadlita England Asthma, coro- Telecaresystem  PCPsand SWs N/A Primary Patientswith  N/A
[62], tive; com- nary heart dis- care multiple
2011 parative ease, COPD, chronic con-
study and diabetes ditions
Metting  Qualita- The Asthma and Patient web por-  N/A l-way  Primary Patientswith  N/A
etd [63], tive ex- Nether- COPD tal care asthma and
2018 ploratory  lands COPD from
study low socioeco-
nomic areas
Noel etal Quantita-  United N/A Smartphonede-  Senior resident l-way  Primary Multi-comor-  30-day hospi-
[64], tive; superi- States vice and Blue- physician (“tele- and social  bid condi- tal readmis-
2018 or RCT tooth-enabled doc”) and family care tions sions
with paral- clinical parameter medicine PCPs
lel group measurement
Porathet Quasi-ex- Isragl Diabetes, hyper- Web-based clini- pj1ct personal l-way Inpatient Frail older Hospital use
al [65], perimental; tension, tran- cal protocols nurse, PCP, other andambula-  adultswith  and hospital-
2017 obsarvation sient ischemic physician consul- tory care  chronic con- ization cost
a study attack, HF, tants (cardiologists, ditions
COPD, and de- pulmonary special-
mentia ists, endocrinolo-
gists, and psychogeri-
atricians), clinical
pharmacists, SWs,
nutritionists, and an
administrative team
Portzet  Qualitative United Multiplechron- Patient portal PCP l-way  Primary Patientswith  N/A
al [66], descriptive  States  ic conditions health care  multiple
2018 chronic con-
ditions
Price- Quantita-  United  Diabetes and Shared web- PCP Unclear Primary Older adults  N/A
Haywood tive; retro- States  hypertension based portal care with diabetes
etal [67], spective or hyperten-
2017 observation- sion
al study
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Study, Method Country - Targeted chron- |12 component  TYPe of provider in- Nature  Type of Typeof pa=  Outcomes
year ic condition of theinterven-  Volved of tech- primary tient
tion nology® care
Ryanet  Quantita=  United Diabetes hyper- Anin-homemes- Carecoordinators  2-way ~ Communi- Patientswith Patient and
a [68], tivg evduar States  tension, saging device, the and other unspeci- ty-based multimorbid-  provider sat-
2003 tive pilot schizophrenia, Health Buddy; a fied providers primary ity isfaction,
study and depression  disease manage- careclin- compliance,
ment app; Insta- ics; hospi- and quality
matic camerasfor tals; outpa- of life
diabetic wound tient clinics
care manage-
ment; and person-
al computerswith
internet connectiv-
ity for supervised
chat rooms
Sorocco  Quantita=  United COPD, spind  Videotelehealth Physician assistant, 2-way  Primary Veterans Satisfaction
etd [69], tive pilot States  cordinjury,dia (mental heath nurseor NB, pharma- care with com- and mental
2013 study betes, hyperten- and occupational  cist, nutritionist, oc- plexmedical health condi-
sion, syncope,  therapy) andre-  cupational therapist, conditions  tions
depression, de-  mote monitoring  SW, and mental
mentia, anxiety, of vitalsusinga  health practitioner
and PTSD digital scae
Steele Multimeth- Canada N/A ePRO" toal, a Physician, NP, lway  Primary Patientsaged  Quality of
Gray etal ods; ex- goal-supporting ~ Nurse, SW, and dieti- care >60 years life, cost-ef-
[70], ploratory mHeslth app tian livingwith 2 fectiveness,
2019 trial or more experience
chronic con-  of care, and
ditionsand  attainment of
provider re-  goals
ferred
Steele Qualita Canada N/A ePRO tooal, a PCPs, NPs, RNs, l-way  Primary Patientsaged N/A
Gray eta tive, de- goal-supporting  SWs, and dietitians care >60 years
[71], scriptive mHealth app living with 2
2016 interpretive or more
study chronic con-
ditionsand
provider re-
ferred
Steele Mixed Canada N/A ePRO tooal, a PCPs, NPs, RNs, l-way  Primary Patientsaged Quality of
Gray etal methods; goal-supporting  SWs, and dietitians care >60 years life, cost-ef-
[70], RCT, cost- mHealth app livingwith 2 fectiveness,
2016 effective- or more experience
ness analy- chronic con- of care, and
sis, and re- ditionsand  attainment of
search pro- provider re-  goals
tocol ferred
Ueietd Quantitaa Taiwan Diabetesor hy- Telephone and N/A 2-way  Primary Individuals  Telecare use
[72], tive; cross- pertension patient health care with multi-  intention
2017 sectional record ple chronic
study conditions
Val- Quantita-  Spain N/A TabletwithBlue- Primary careteam  2-way  Primary Older adult  Quality of
divieso et tive; RCT tooth connection  and hospital case care patients at life, mortali-
a [73], that receivesin-  manager nurses high risk ty, and
2018 formation from health care
digital health use
scales, EHR, and
patient portal
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Study, Method Country - Targeted chron- |12 component  TYPe of provider in- Nature  Type of Typeof pa=  Outcomes

year ic condition of theinterven-  Volved of tech- primary tient
tion nology® care
Varey et Qualitative England Genera chronic Tablet NP clinical careco- 1-way  Primary Older adults  N/A
a [74], conditions ordinator, primary care with chronic
2020 care assistant, and conditions
nonclinical team
|eader

4 CT: information and communications technol ogy.

b1—way versus 2-way: |CTsthat support 1-way communication typically transmit biomarkers, vital signs, health information, and educational messages
[75,76]. In contrast, ICTs that support 2-way communication facilitate conversations between patients and clinicians via telephone and SMS text

messaging [75,76].

°N/A: not applicable.

dSW: social worker.

€PCP: primary care physician.

fRCT: randomized controlled trial.

9COPD: chronic obstructive pulmonary disease.
PHF: heart failure.

'EHR: electronic health record.

JHIE: hedlth information exchange.

KEMR: electronic medical record.

'PTSD: posttraumatic stress disorder.

"MED: emergency department.

"NP: nurse practitioner.

OCARE: Care and Respect for Elders.
PmHealth: mobile health.

9RN: registered nurse.

'GP: general practitioner.

SCLD: chronic liver disease.

'MTC: Maccabi Telecare Center.

YePRO: electronic patient-reported outcomes.
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Table 2. Total number of publications by year (N=31).

Tahsinet a

Publication year Articles, n (%)
2000 0(0)
2001 0(0)
2002 0(0)
2003 2(8)
2004 0(0)
2005 0(0)
2006 0(0)
2007 2(8)
2008 1(3)
2009 0(0)
2010 0(0)
2011 3(10)
2012 1(3)
2013 4(13)
2014 1(3)
2015 13
2016 2(6)
2017 5(16)
2018 6(19)
2019 2(6)
2020 2(6)
2021 13

Intervention Settings

Most of the interventions (15/31, 48%) [14,53,
55,57,59-63,66,69-71,77,78] only took placein aprimary health
care setting. However, 39% (12/31) of the studieslinked primary
care to acute care [30,46-49,52,54,56,65,68], social services
[46-48,64], or rehabilitation centers [51].

Health Care Providers

Of the 31 identified studies, 17 (55%) described the involvement
of primary care physicians [47,49,53-55,57-61,64-66,70,
71,77,78]. A total of 52% (16/31) of the studies described the
involvement of registered and specialized nurses, such as
geriatric nurses [30,48,49,52,54,55,57,58,60,61,65,70,71,73,
74,78]. In addition, 23% (7/31) of the studies described the
involvement of nonclinical members such as care coordinators
and care managers [46,47,49-52,68].

Typesof ICTs

Overview

The most prominent type of technology discussed across the
identified studies (21/31, 68%) were | CTsthat support patients
health status monitoring by providers, which are also known as
telemonitoring devices [30,53-65,68-71,73,74,78].
Telemonitoring devices include mobile health (mHealth) apps
where patients can either actively input their health status or

https://www.jmir.org/2023/1/e44035

automated biometric (eg, blood pressure) devices connected to
asmartphone, tablet, or web-based application can receive that
information [30,51,55,64,68,70,73,74,78]. This sort of
telemonitoring device served dual purposes. (1) enabling
physicians to continuously monitor patients and (2) facilitating
patient self-management, meaning that patients can track their
own symptoms and disease progression. Electronic health
records (EHRsS) were described in 23% (7/31) of the studiesto
share patient data across multiple professional s or organi zations
(eg, acute care hospitals and primary care)
[50,52,63,66,72,73,77]. Telephone-supported interventionswere
discussed in 16% (5/31) of the studies to facilitate patient
follow-up remotely [46-50].

ICTs Aligned With the eCCM

Table 3 shows the ICTs categorized into the eCCM and RMIC
models. Of the 31 studies, 24 (77%) described ICTs that
supported the clinical information management aspect of the
eCCM to provide relevant patient data to one or more health
care providers [30,48-51,53-55,57-61,63-65,68,69,72-74,78].
The types of ICTs for clinical information management were
wide-ranging: smartphone apps, telemonitoring devices, patient
health records (PHRs), and telephones. To support clinical
information management, these ICTs relied on patient
self-reporting of symptoms and health status and on providers
to monitor patient data remotely. The clinical information
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management functions of | CTswereimportant as shared patient
information supported other key functions of the Chronic Care
Model such as self-management and delivery system design.

Remote patient monitoring data enabled the delivery system
design aspect of the eCCM as health professionals followed up
with patientsto provide additional support or consultation based
on patient data [30,46-52,54-57,62,64,68,70-73,78]. In total,
65% (20/31) of the studies described ICTs that enhanced
delivery system design in the integrated primary care model by
sharing data across team members, communicating about
patients health status, and facilitating regular team meetings
[30,46-52,54-57,62,64,68,70-73,78].  Telephones, EHRs,
mHealth apps, and case management software were used to
enhance the delivery system [30,46-52,54-57,62,64,68,
70-73,78].

A total of 61% (19/31) of the studies described ICTs that
supported the patient self-management aspect of the eCCM by
engaging patientsin symptom monitoring and tracking. mHealth
apps or web-based platforms, medication reminders through
medi cation adherence devices, and providing patientswith their
health data and appointments through PHRs were used to
support patient self-management [30,48,49,51,53,
55,57-62,66,70,72,74,77,78]. In all 61% (19/31) of the studies,
the primary care team had access to patients
self-management—related data.

A total of 16% (5/31) of the studiesdescribed | CTssuch ascase
management software, EHRs, and mHealth that facilitate
evidence-based and data-driven clinical decision-making aspects
of the eCCM [30,48,49,57,65]. The ICTs enabled the clinical

https://www.jmir.org/2023/1/e44035
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decision-making aspect of the eCCM by being a platform for
clinical algorithms that aert or remind health professionals to
follow up with patients [30,48,49,57]. The clinical algorithms
were devel oped based on evidence-based clinical guidelinesfor
providersto make decisions about how to support patients with
chronic conditions remotely [30,48,49,57]. None of the studies
explicitly described | CTsthat support the eCommunity resource
aspect of the eCCM.

TheeCCM emphasizestheimportance of productiveinteractions
between patients and providers to ensure mutual partnership
and communication. Accordingto Pols[75], hedth-related ICTs
can be divided into 2 broad categories: ICTs supporting 1-way
versus 2-way communication [75]. ICTs that support 1-way
communication typically transmit biomarkers, vital signs, health
information, and educational messages [75,76]. In contrast,
| CTsthat support 2-way communication facilitate conventional
conversations between patients and cliniciansviatelephone and
SM Stext messaging [75,76]. Inthisreview, 35% (11/31) of the
studies described an ICT that enabled 2-way communication
between patients and providers [46-49,51,57,65,68,69,72,73].
This 2-way communication was supported by ICTs such as
telephones, internet-enabled computers, smartphones, and fax.
In contrast, ICTs such as telemonitoring devices, electronic
medical records (EMRs), patient portals, and mHealth apps
supported 1-way communication featuresin 48% (15/31) of the
studies, allowing providers to receive patient information
remotely through ICTs [50,52,54,55,59-61,64,70,71,78] and
patients to receive automated algorithm-generated reminders
about medications or lifestyle advice related to chronic
conditions [58,63,64,74].
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Table 3. Categorization into the Rainbow Model of Integrated Care and eHealth Enhanced Chronic Care Model of the included studies.

Study, year Type of technology Delivery  Self-manage- Clinical deci- Clinical infor- eHedth Clinical Professiona  Organizational
system ment support  sion support  mationsystem educa-
design enhancements enhancements enhancements tion

Alkemaet Telephone O a O
al [46],
2003
Alkemaet Telephone ad 0 ]
al [47],
2007
Alleneta Telephone O O a O a ad O
[48], 2011
Alleneta  Electric protocol tem- [ ad ad ad g ad O
[49], 2012 plate, telephone, and

fax
Alyousef et Case management O O O O
g' [1570], software, EHR?, and

0 HIEP

Bendixen Basiccomputerand [ ad ad O
eta [51], cell phonewith inter-
2007 net capability and in-

home messaging de-

vice
Berry [52], EMR® ad ad ad O
2003
Darkinset  Telehedlth, including O ad a O a ad
al [30], SM S text messages
2008 and biometric devices
Gagnon et  Personalized eHealth O O d
a [53], named CONCERTO+
2019
Gutteridge Clinicd event notificaa [ O ad O
etal [54], tion
2014
Hanseta  Goa managementapp O O O d O
[55], 2018
Hernandez Remotediagnosisof [ O
eta [56], spirometry testing
2015 (not described fully)
Jindal etd  Healthd app O O d O ] O
[57], 2018
Marek etal  Medication dispensing ad O O a
[58], 2013 systemwithreminders
Martin- Telemonitoring of pa- ad O a ad
Lesendeet tients clinical param-
a [59], etersand PDA plat-
2013 form
Martin- Telemonitoring of O ad g d
Lesendeet self-measured clinical
a [60], parameters
2011
Martin- Telecare ad O a ad
Lesende et
al [61],
2017
May etd  Telecare system ad ad O
[62], 2011
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Study, year Type of technology Delivery  Self-manage- Clinical deci- Clinical infor- eHedth Clinical Professiona  Organizational
system ment support  sion support  mationsystem educa-
design enhancements enhancements enhancements tion

Metting et Patient web portal ad g
al [63],

2018

Noel etal  Smartphone device O O O

[64],2018 and Bluetooth-enabled
clinical parameter

measurement
Porathetal Remote consultation d O O O O
[65],2017 using telecare
Portzeta  Patient porta O d O
[66], 2020
Price-Hay- Shared web-based O O
wood etal  portal
[67], 2017
Ryanetad Anin-homemessag- O ad g O
[68], 2003 ing device, the Hedlth

Buddy; a disease

management app; In-

stamatic cameras for

diabetic wound care

management; and per-

sonal computers with

internet connectivity

for supervised chat

rooms
Sorocco et Videotelehedthand [ O O O
a [69], remote monitoring of
2013 vitalsusing adigita

scale
Steele ePRO%tool, agoad- U O 0 u O
Grayeta  gypporting mHealth
[70], 2019 app
Steele ePRO tool, agoa- O O O 0 O

Gray eta  supporting mHealth
[71], 2016 app

Stecle ePRO tool, agoal- | 0 0 O
Gray etd  supporting mHealth
[70],2016 app

Uei et d Telephoneand patient [0 O O O
[72],2017 hedlth record

Vadivieso Tablet with Bluetooth 0O O O O O
eta [73], connection that re-

2018 ceivesinformation

from digital health
scales, EHR, and pa-
tient portal

Varey etd Tablet O O 0
[74], 2019

3EHR: electronic health record.

PHIE: health information exchange.

°EMR: electronic medical record.

dmHealth: mobile health.

€ePRO: electronic patient-reported outcomes.
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I CTs Aligned With the RMIC

A total of 77% (24/31) of the studiesdescribed | CTsthat enabled
clinical or service integration by coordinating clinical services
across multiple professionals, organizations, and sectors (ie,
long-term care or acute care serviceswith primary care services)
[30,46-51,53,55-61,63-65,68,70,71,73,74,78]. mHealth apps,
web-based platforms, disease-specific self-measurement devices
(eg, glucose monitoring devices), case management software,
EMRs, and PHRs were used to ensure care continuity across
multiple disciplines. These wide-ranging ICTs supported
collaborative goal setting between patients and providersthrough
the use of mHealth apps[55,57,70,78]; coordination of patient
information and clinical guidelinesthrough EHRS, software, or
case management platforms[50,58-61,65]; connecting patients
with multiple services by using tel ephone consultation [46,47];
and supporting patient self-management by using mHealth and
telephones [57,58].

In total, 61% (19/31) of the studies described 1CT-enabled
professional integration among multidisciplinary teams within
the same organization or professionals across multiple
organizations [30,48-50,52,54,55,57,59-61,65,66,69-73,78].
ICTs such as case management platforms, telemonitoring
devices, and EHRs or patient portals were used for clinical
information sharing across team members [30,59-61,65]. This
shared information was considered important for service
coordination and delivery to patients. In addition, mHealth
devices such as smartphones and tablets were used to transmit
patient data to multiple providers simultaneously [55,70,78].
In 19% (6/31) of the studies, an assigned team member (nurse,
social worker, or general practitioner) followed up with patients
for a routine checkup or to provide heath education
[59-61,64,65,72].

A total of 26% (8/31) of the studies described organizational
integration, achieved through the data-sharing feature of ICTs
[46-49,52,54,62,68]. Intotal, 16% (5/31) of the studies pursued
organizational integration through a shared EHR or case
management platform, and patient information was shared across
multiple organizations [49,52,54,62,68]. A total of 10% (3/31)
of the studies supported organizational integration by creating
connections between primary care teams and community
services [46-48]. We did not find any studies that pursued
system-level integration.

The“formative aspect” of integration is described as the extent
to which key functions in a health care model are coordinated
across time, services, and settings [13]. The reviewed articles
in this study describe multiple key functions achieved through

https://www.jmir.org/2023/1/e44035
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ICTsinintegrated primary care settings. The articles emphasized
how the coordination of care and information sharing between
professionals and between organizations are achieved through
ICTs. Similarly, the reviewed articles identified the role that
ICTs play in the self-management of chronic conditions
supporting patientswith complex care needs. In contrast, asthe
normative aspect of integrated care is achieved through
functional, organizational, and service integration, typically,
the normative aspect of integration is not considered as a
stand-alone objective of an intervention [18,79]. Rather,
normative integration is considered as a process or mechanism
of integration [18]. Hence, in this study, we did not identify any
examples of how technologies influenced the val ues, attitudes,
and beliefs of actors, organizations, and systems, which are
some components of normative integration.

The Types of ICTsand Their Rolein Supporting
Functions of eCCM and Enabling RMIC

Table 4 shows how different types of ICTs support different
functionsof theeCCM and enabledifferent level s of the RMIC.
Telemonitoring devices supported self-management and clinical
information system components of the eCCM in 48% (15/31)
of the studies [30,51,53,56,59-62,64,65,68,69,72-74]. The
telemonitoring devices often included the daily or weekly
reception of patient data shared across teams and organizations
and routine follow-up by providers
[30,51,53,56,59-62,68,69,72-74]. This shared  patient
information enabled clinical, professional, and organizational
integration. In addition, by engaging patients in tracking and
monitoring their own conditions, these telemonitoring devices
enabled self-management support among patients. In 10% (3/31)
of the studies, EHRs or EMRs enabled sharing of patient data
across multidisciplinary teams [49,50] and organizations [52],
which enabled professional- and organi zational -level integration,
respectively. In addition, in 10% (3/31) of the studies, patient
health portals were described as a tool for patients to access
their own health records or appointments and contact health
professionalsviaemail [63,66,67]. These patient portal s enabled
clinic- or service-level integration through clinical information
management [63,66,67]. mHealth apps supported patient
self-management to track or monitor patients' health, social
goals, and symptomsaswell as share patient information across
multidisciplinary teams to tailor clinical services to patients
based on their clinical information [55,57,70,71,78]. Finaly,
10% (3/31) of the studies described the use of telephones to
provide patient education and follow-up and link patients with
community resources [46,48,49].
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Table 4. Categorization into the Rainbow Model of Integrated Care and eHealth Enhanced Chronic Care Model of the included studies.

Study, year Typeof technolo- Delivery  Self-manage- Clinical deci- Clinical infor- eHealth Clinical Professional  Organizational
gy anditsfunc-  system ment support  sionsupport  mationsystem educa-
tion design enhancements enhancements enhancements tion
Telephone
Alkema  Toreceivesocid [ O O
etd [46], caremanagement
2003 from socia work-
ers
Alkema  Tolink patients [ g O
et a [47], with sourceand
2007 for monitoring
and follow-up by
social workers
Allenet  Patient education 0O O O ad O O O
a [48], and monitoring
2011 by nurses
EHR® EMRP, and PHR®
Allenet  Electric protocol [ a O O ad O O
a [49], template, tele-
2012 phone, and fax
for patient moni-
toring and evi-
dence-based
guidelines
Alyousef  Case manage- O O O O
eta [50], ment software,
2017 EHR, and HIE
to facilitate pa-
tient information
acrossprofession-
a s and organiza-
tions
Berryet EMRfor coordi- O O ad O
a [52], nating multiple
2003 services provided
to patients
Metting  Patient web por- O a
etd [63], tal: aplacefor
2018 patientsto access
their information
Portzet  Patient portal: a O a
a [66], placefor patients
2020 to accesstheir in-
formation
Price- Shared web- O a
Haywood based portal: a
eta [67], placefor patients
2017 to accesstheir in-

formation

Telemonitoring devices
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Study, year Typeof technolo- Delivery  Self-manage- Clinical deci- Clinical infor- eHealth Clinical Professional  Organizational
gy anditsfunc-  system ment support  sionsupport  mationsystem educa-
tion design enhancements enhancements enhancements tion
Bendixen Basiccomputer [ ad O g
etd [51], and cell phone
2007 withinternet capa
bility and in-
home messaging
device for daily
patient monitor-
ing and communi-
cation between
patient and
provider
Darkins  Telehedlth, in- a ad g O O O
etd [30], cluding SMStext
2008 messages and
biometric de-
vices, to monitor
patients' vital
signs remotely
and coordinate
care accordingly
Gagnon  Personalized ad O g
etal [53], eHealth named
2019 CONCERTO+
for sharing pa-
tient self-reported
data with multi-
pleprovidersand
organizations
Hernan-  Remotediagnosis [ g
dezeta  of spirometry
[56], testing (not de-
2015 scribed fully)
Martin-  Telemonitoring ad O g ad
Lesende  of patients report-
etd [59], edclinica param-
2013 eters, PDA plat-
form, and routine
follow-up via
phone
Martin-  Telemonitoring O O O O
Lesende  of self-measured
etd [60], clinical parame-
2011 tersand routine
follow-up via
phone
Martin-  Telemonitoring O O O O
Lesende  of self-measured
etd [61], clinical parame-
2017 tersand routine
follow-up via
phone
May etal Telecaresystem: O O ]
[62], general patient
2011 perception of any

telehealth-related
services
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Study, year Typeof technolo- Delivery  Self-manage- Clinical deci- Clinical infor- eHealth Clinical Professional  Organizational
gy anditsfunc-  system ment support  sionsupport  mationsystem educa-

tion design enhancements enhancements enhancements tion
Noel eta  Telehealth: O O O
[64], smartphone de-
2018 vice, Bluetooth-

enabled clinical

parameter mea-
surement by pa-
tients daily, and

weekly follow-up

by providers
Porathet  Telemonitoring O O O ad O
a [65], system for patient
2017 monitoring, pa-

tient education,
and coordination
of multiple ser-
vices

Ryanet  Severa technolo- O O g O

a [68], gies: (1) anin-

2003 home messaging
device, the
Health Buddy;
(2) adisease
management app;
(3) Instamatic
cameras for dia-
betic wound care
management; and
(4) persona com-
puters with inter-
net connectivity
for remote consul-
tation and super-
vised chat rooms

Sorocco  Telehealth: re- O O O O
eta [69], mote monitoring
2013 of daily vitalsus-

ing adigital scale

and provision of

servicesremotely

viavideo
Ueietd Telehedth (tele- O O ad O
[72], phone and PHR)
2017 for monitoring
patient health sta-
tusand providing
health education
Val- Telehedlth: tablet O ad O O O

divieso et with Bluetooth

a [73], connection that

2018 receivesinforma
tion from digital
health scales that
is connected to
EHR and patient
portal
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Study, year Typeof technolo- Delivery  Self-manage- Clinical deci- Clinical infor- eHealth Clinical Professional  Organizational
gy anditsfunc-  system ment support  sionsupport  mationsystem educa-
tion design enhancements enhancements enhancements tion
Varey et Motivaclinical ad O g g
a [74], system: atablet
2019 or television
where patients
can report their
vital signsand
providers can
give educational
content, mes-
sages, and re-
minders
Clinical event notifications (for providers)
Gut- Clinical eventno- 0O ad O O
teridgeet tificationtoin-
a [54], form multiple
2014 health profession-
als about pa-
tients' discharge
and schedulesto
coordinate care
across organiza-
tions and
providers
Medication reminder for patients
Marek et Medication dis- O ad O O
al [58], pensing system
2013 with reminders
mHealth® apps
Hanseta Goa manage- O a O ad O
[55], ment app
2018
Jindal e¢  mHedlth app 0 0 0 | O O
a [57],
2018
Steele epRof t00|, a 0 0 0 0 0
[%rg;y eta  goal-supporting
' mHealth
2019 P
Steele ePRO tool, a a g 0O 0 0
Gray etal goal-supporting
[71], mHealth app
2016
Steele ePRO tool, a a g 0 0
Gray etal goal-supporting
[70], mHealth app
2016

8EHR: electronic health record.

PEMR: electronic medical record.

®PHR: patient health record.

9HIE: health information exchange.
€mHealth: mobile health.

fePRO: dlectronic patient-reported outcomes.
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Outcomes and Process M easures Reported in the
Studies

Aligning with the RMIC goa of improving the patient
experience by pursuing thetriple aim of health care, the studies
reported outcomes related to the triple aim, such as quality of
life (improved health), cost-effectiveness (lower cost), and
acceptability of the care delivery system (improved care).
Outcome measures included patients health outcomes (eg,
mental and physical conditions), patient and provider perceived
outcomes (eg, satisfaction), and cost-effectiveness. Patient

experience measures included satisfaction, perceived
empowerment, caregiver strain, loneliness, self-efficacy,
acceptability, and usability of the technology

[19,30,48-51,68-70,72,78]. Cost-effectiveness included costs
associated with  hospital use and cost-efficiency
[30,47,48,51,52,59-61,64,65,73,78]. We did not observe any
pattern in the type of outcome or technology.

Intotal, 68% (21/31) of the studies evaluated outcomes. A total
of 45% (14/31) measured selected clinical outcomes such as
quality of life (6/31, 19%) [47-49,70,73,78,80], mental or
physical conditions [49,69], and hospital use (10/31, 32%)
[30,47,48,52,60,61,64,65,73]. Among the nonclinical outcomes,
provider workload [50], patient-provider relationship [49],
patient satisfaction [30,48,69,80], cost-effectiveness[51,65,78],
and attitude toward technologies [50,51,53] were studied. In
contrast, patients self-efficacy (3/31, 10%) [48,53,78] and
acceptability of thetechnologies (4/31, 13%) [50,51,53,72] were
explored mostly in mixed methods and qualitative studies. The
cost-effectiveness (4/31, 13%) [51,65,78] of the implemented
technologies was evaluated quantitatively and through mixed
methods research.

Implementation Factors Reported in the Identified
Studies

The implementation of technology has been identified in the
digital health literature as a key issue that requires further
exploration [81]. Thus, we extracted the factors associated with
the successful implementation of technology in the models of
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care described in the studies. Inductive analysis of the studies
revealed implementation factors of technologies that were
categorized into the patient, provider, technology, and
organizational level. Table 5 shows the implementation factors
discussed in each study.

Patient characteristics that were described as important
implementation factors in the selected studies included age,
gender, type of chronic conditions [46,64], patients’ interest in
buying into the technology [14], digital literacy [59,63], and
perceived ease of use and usefulness[66]. At the provider level,
their willingness to adopt digital technology in their practice
[55,59,71,80], collaboration and communication among
providers [56,57], and providers level of ICT training [64]
contributed to the implementation of 1CT-enabled integrated
primary care. Barriersto implementation arose when technology
disrupted provider workflow [55,69,71] and increased their
workload [71].

Some implementation factors spanned more than one category.
Notably, the patient-provider relationship emerged as an
important factor [52,55]. For example, Berry et a [52] signaled
that technology-enabled care works better when there is a
long-established trusting relationship between the patient and
the provider.

In addition, technology- and organizational-related
implementation factors emerged. Technology-related factors
such as system errors [54,55,63,71], lack of interoperability
with existing technologies (such as EMRS) [55,69,71], and
technologies' lack of responsiveness to the patient and
providers needs and tasks were found to deter implementation
in 16% (5/31) of the studies [50,55,69,70,78]. At the
organizational level, funding support [65] and organizations
willingness to adopt a new technology [14] were reported as
important  organizational-level  implementation  factors.
Moreover, having a coordinator to support I1T-related issues
[63], having a team structure that involves nurses [59], and
having additional care coordination [52] were also reported as
important implementation factors for 1CT-based integrated
primary care.
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Table 5. Presence and absence of implementation factors.

Tahsinet a

Patient

Provider

Technology Organizational

Alkemacet al [46], 2003

Alkemacet al [47], 2007 0

Allen et a [48], 2011

Allen et a [49], 2012 0

Alyousef et a [50], 2017

Bendixen et al [51], 2007 O

Berry et al [52], 2013

Darkins et al [30], 2008

Gagnon et a [53], 2019 g
Gutteridge et a [54], 2014 0

Hanset al [55], 2018 O 0
Hernandez et a [56], 2015

Jindal et al [57], 2018

Marek et al [58], 2013 O O
Martin-Lesende et a [59], 2013
Martin-Lesende et a [60], 2011
Martin-Lesende et a [61], 2017 O
May et a [62], 2011

Metting et al [63], 2018 O
Nod et al [64], 2018

Porath et al [65], 2017

Portz et al [66], 2018 O
Price-Haywood et a [67], 2017
Ryan et al [68], 2003

Sorocco et a [69], 2013

Steele Gray et a [70], 2019
Steele Gray et a [71], 2016
Steele Gray et a [70], 2016
Usi et al [72], 2017

Valdivieso et a [73], 2018 O
Varey et a [74], 2020 O

O O 0o o o o o

O o o o
O o o o

O
O
O

O 0o o o o

O
O o o o o

I I I
O

g O

Discussion

Principal Findings

The primary objective of this scoping review was to provide a
comprehensive overview of the types of ICTs that are being
used to support patients with complex care needs in the
integrated primary care model. The findings show that, in the
current | CT-based integrated primary care models, wide-ranging
technologies such as telemonitoring devices, mHealth apps,
EHRSs, and telephones are being used to support patients with
complex care needs. These technologies enable information
sharing among multiple professionals within and across
organizations and between patients and providers. These

https://www.jmir.org/2023/1/e44035

RenderX

technologies support care integration at the service or clinical,
professional, and organizational levels. However, system-level
integration was absent in this study. The findings al so show that
patient-, provider-, technology-, and organizational-level factors
contribute to the implementation of ICTs in the integrated
primary care model.

Among the identified studies, we observed a number of ICTs
that enabled clinical information management across teamsin
the integrated primary care models. These ICTs promoted
teamwork across professionals by providing access to critical
patient information across the teams. This shared patient
information system isconsidered acritical tenet of an integrated
primary care model [13,18]. Moreover, ICTs that supported
patient self-management were also frequently observed. This
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finding isunsurprising as a previous study identified that, given
the nature of chronic conditions, self-measurement of the body
isfrequently used to track symptoms[82]. This self-management
approach to chronic conditions can empower patients by
engaging them with their care plan, which in turn can improve
patients health outcomes [83]. In contrast, too many
self-management responsibilities can overwhelm patients,
especiadly if the patient has a low capacity (ie, financial
resources) to shoulder the responsibilities [10]. For example, a
number of 1CT-based interventionsin thisreview required daily
reporting of patients’ vital signsand symptoms[51,59-61,64,69].
For patients with complex care needs, this daily reporting of
vital signs may be overwhelming because of the number of
conditions and complexity related to each condition. Therefore,
itiscritical to examine how to effectively use and design ICTs
to minimize the self-management—rel ated workload for patients.

Thefindings of this study show that a number of ICTstransmit
patient data to providers for remote disease monitoring.
However, most of these | CTslack a2-way communication loop.
Asaresult, providers may receive an overwhel ming amount of
patient data, but engaging in a productive interaction may be
difficult for both the patient and provider without a 2-way
communication loop. Thisis problematic as the quality of the
eCCM relies dtrongly on productive interaction and
communication between providersand patients[21]. Therefore,
an increased effort to promote meaningful and productive
interaction between patients and providers can improve the
effectiveness of 1CT-based interventions designed for patients
with complex care needs[21].

I dentified Research Gap and Recommendation for
Future Research

This scoping review revealed several gaps in the current
literature. System-level integration and the normative aspect of
integration were absent in the sample of studiesin this review.
Undertaking an |CT-enabled system integration can be
challenging because of interoperability issues, provider
unwillingness, lack of coalition among stakeholders, lack of
data privacy, and security issues[84,85]. For future researchers,
it would be important to explore the broader system-level
changes that are required for the successful adoption and
implementation of ICTsin the integrated primary care model.

In addition, normative aspects of integration, such as culture,
shared vision, and regulatory factors, need to be studied further
for the long-term sustai nability of |CT-based integrated primary
care. Evaluation frameworks used in implementation science
[86], such as the Consolidated Framework for Implementation
Research [87] and the nonadoption, abandonment, scale-up,
spread, and sustainability framework by Greenhalgh et al [76],
can be useful to explore the normative factorsthat can contribute
to the implementation of ICT-based interventions in the
integrated primary care setting.

Furthermore, organizational integration was also minimally
described in the studies. Organizational-level integration may
be difficult because of alack of shared visionintermsof policy,
regulations, and culture across organizations [18]. This lack of
organizational integration may negatively affect patients with
complex care needs as they may have to report similar
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information to multiple providers. For example, although ICTs
can be helpful in creating an eCommunity that enables access
to patient data for community staff and social service
organizations, this aspect of the eCCM is currently underused.
However, creating an eCommunity where patients’ clinical data
arereadily availableto formal or informal caregivers can reduce
the patients’ need to repeat information to multiple providers,
thereby reducing the burden on patients and caregivers [28].
We a so identified that the definitions of the components of the
eCCM are broad, which made the categorization of the ICTs
difficult and interpretive. This criticism of the eCCM has been
identified in previous work [88].

In terms of measured outcomes, 45% (14/31) of the studies
evaluated the impact of ICTs at the patient level through a
clinical lens, such as quality of life. Going beyond clinical
outcomes, such as health status or symptoms, and considering
the impact of ICTs on patients relational factors, such as
patient-provider relationships [89] or potential disruption of
technology in patients' lives [5], may be important factors to
consider for future researchers.

Strengths

To categorize the study data, we used 2 established conceptual
frameworks, the eCCM and RMIC, which helped identify
literature gaps. For example, by categorizing the role of ICTs
in the RMIC, we identified that there is little information
available about ICT-enabled system-level and normative
integration. In addition, the use of these established frameworks
will be helpful for future researchers from multiple contexts
andjurisdictionstointerpret and apply the findingsto their own
contexts. The use of the scoping review method also allowed
usto provide acomprehensive overview of the literature on the
topic regardless of methodology, quality of the publications,
and measured outcomes [41]. Thiswill be helpful for researchers
to gain an understanding of the current landscape of ICTs
supporting patients with complex care needs in integrated
primary care settings.

Limitations

This scoping review has a few notable limitations. Owing to
time and resource constraints, we were unable to conduct a
review of gray literature, potentially missing relevant
publications. However, the peer-reviewed sample was extracted
from a very large pool of potential articles, which adds to our
confidence that the peer-reviewed literature was thoroughly
covered. Second, we have observed that the term “complex
patient” is defined in various ways in the current literature. We
may have missed unexpected characterizations of apatient with
complex care needsthat are not captured inthe current literature.
In addition, we did not involve patients or the public during the
conceptualization of the research question. However, wetackled
thisissue by disseminating our research findings among different
audiences (conferences and webinars) that were accessible to
the public.

Conclusions

This scoping review identified that multiple types of ICTs play
important functional rolesin supporting patients with complex
care needs in integrated primary care settings. ICTs play a
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critical role in coordinating multiple clinical services across the full potential of ICTs, further studies are required to
multidisciplinary teams and supporting the self-management understand how to achieve organizational- and system-level
of patients with complex care needs remotely. However, to use  integration.
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