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Abstract

Introduction: An increasing number of individuals are living with multiple chronic conditions, often combined

with psychosocial complexities. For these patients with complex conditions, an integrated primary care model that
provides care coordination and a team-based approach can help manage their multiple needs. Information and com-
munication technologies (ICTs) are recognized as a critical enabler of integrated primary care. A better understand-
ing of the use of ICTs in an integrated care setting and how ICTs are being leveraged would be beneficial to identify
knowledge gaps and could lead to successful implementation for ICT-based interventions.

Objective: This study will systematically scope the literature on the topic of ICT-enabled integrated healthcare
delivery models for patients with complex care needs to identify which technologies have been used in integrated
primary care settings.

Method: This study protocol outlines a scoping review of the peer-reviewed literature, using Arksey and O'Malley’s
(enhanced by Levac et al.) scoping review methodology. Peer-reviewed literature will be identified using a multi-data-
base search strategy. The results of the search will be screened, abstracted, and charted in duplicate by six research
team members.

Discussion: The key findings of the study will be thematically analyzed to describe the implemented ICTs aimed for
complex patients within the integrated primary care model. The finding will highlight what types of ICTs are being
put in place to support these models, and how these ICTs are enabling care integration. This review will be the first
step to formally identify how ICT is used to support integrated primary health care models. The results will be dissemi-
nated through peer-reviewed publications, conference presentations, and special interest groups.

Keywords: Patients with complex chronic conditions, Integrated primary care, Information and communication
technologies, Primary care, Multi-morbidity

Background

Across Canada and globally, there is a growing number
of individuals living with one or more chronic condi-
tions, alongside of additional psychosocial challenges
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patient population often referred to as patients with com-
plex conditions, tends to experience disability, functional
decline, poor quality of life, and are among the highest
users of the healthcare system [3]. This high healthcare
usage can cause economic burden on health system [4].
This patient group also reports higher levels of dissatis-
faction with their care compared with less complex coun-
terparts [5]. As health systems globally are experiencing a
growth in the population of patients with complex health
needs [6], many are seeking to shift from old disease-
centric models, focusing on treating illnesses in isolation,
towards person-centered and integrated models focusing
on treating the whole person [7, 8]. Recent study findings
suggest that being able to access person-centered health
and social care from providers with whom they have a
positive and respectful relationship can improve multi-
morbid patients’ care experience [9].

Primary health care is a crucial starting point in this
movement towards whole-person care as it is often
patients’ first contact of care in their community and
where they receive continuous, comprehensive care [10].
In the last decade, Wagner’s Chronic Care Model (CCM)
[11] has been widely used to design coordinated pri-
mary health care to resolve the issue of fragmented care
when managing chronic conditions. CCM was developed
through a review of interventions tailored for patients
with chronic conditions [12]. The validity of CCM has
been confirmed through Cochrane Collaboration reviews
[13] as well as in multiple primary care settings among
patients with chronic conditions [14—16]. CCM aims to
promote care for individuals with chronic conditions that
encompass community and health care services. With
the recent expansion in the adoption of eHealth tech-
nologies to support care delivery, an eHealth enhanced
CCM model (eCCM) has been proposed. eCCM has also
been developed through literature review [17]. Although
eCCM has not been validated through empirical evidence
yet, it provides an organizing framework to explore the
typologies of ICTs used to support patients with chronic
conditions in the primary care setting, which makes this
model highly relevant for this scoping review.

eCCM model acknowledges the importance of infor-
mation and communication technologies (ICTs) in
enabling communication between patients and care
providers as part of chronic care management [17-19].
ICT is a broad term. For this study, we follow the World
Health Organization (WHO)’s the definition of ICT [20],
which is health services and information delivered by the
combined use of the internet and other electronic com-
munication technologies [21, 22].. ICT encompasses
multiple health technologies such as telehealth, telemedi-
cine, mobile health-based interventions, etc. By using
ICTs patients are empowered with information and their
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care team is better engaged and proactive, which leads to
more productive interactions between patients and their
primary care teams [17]. The CCM and eCCM are useful
for helping understand integration in support of chronic
disease management for individual patients. However,
these individual-level interactions are often couched
within a larger system context.

Valentijn et al’s Rainbow model of Integrated Care
(RMIC) [23] helps to understand the wider context of
integrated care, taking a population-health perspective
to identify how health and social care can be integrated
at clinical, professional, organizational, and system levels.
RMIC was initially developed through a literature review
as well as expert consultation [23]. RMIC has been vali-
dated in multiple integrated primary care settings and
among chronic patient populations [23-25]. While the
emphasis of the CCM is on the provider and patient, the
RMIC acknowledges other key players in the delivery of
integrated care such as system and policy-level stake-
holders in roles that include governance, finance, and
other decision-makers linked to health systems. RMIC
considers ICTs as valuable in improving the comprehen-
siveness of care and communication within and outside
of health systems to deliver person-centered care and
improve care continuity for patients with complex condi-
tions. Table 1 describes the key elements of eCCM and
RMIC.

Previous studies have identified that ICTs can enable
care integration in the primary care models through
various mechanisms such as information sharing across
interdisciplinary team members and enabling synchro-
nous/asynchronous patient-provider communication [27,
28]. However, there are currently no reviews available to
document what ICTs are being put in place to support
these models, and how these ICTs are enabling the pro-
cess of care delivery. This scoping review seeks to bring
together the current research in this space to provide a
more extensive overview of the state of ICT in support of
integrated primary health care delivery for patients with
complex care needs. By scoping the literature we hope
to identify promising approaches and current gaps that
could help to guide future research, technology develop-
ment, and implementation in this space.

Study objective

The objective of this scoping review is to systematically
scope the literature on the topic of ICT-enabled inte-
grated primary care delivery models for patients with
complex conditions in order to (1) map how technology
is used to support patients with complex conditions in
integrated primary care models and (2) identify specific
characteristics and features of ICTs that enable key activ-
ities of integrated care delivery.
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Methods

For this scoping review, we will follow Arksey and
O’Malley’s [29] scoping review framework that was
enhanced by Levac et al. [30] (Table 2). Each of these
stages is described in detail below.

Stage 1: Identifying the research question
The primary research question for this study is:

“What are the information communication tech-
nologies that are used in the delivery of integrated
primary care for patients with complex care needs?”

To operationalize the guiding research question, we
have added the following sub-questions:

(1) Which information communication technologies
(e.g., electronic medical records, virtual care, tel-
ehealth, monitoring, sensors, patient portals) are
being used for patients with complex care needs?
What are the functionalities and characteristics of
these technologies?

(2) How are these technologies being used in the inte-
grated primary care model in terms of care integra-
tion?

(3) What factors are associated with a successful imple-
mentation of ICTs in the integrated primary care
models?

To answer the research questions, the definitions out-
lined in Table 3 below were used to guide the develop-
ment of the major concepts employed in the search
strategy.

Stage 2: Identifying relevant literature

Relevant studies for this review will be identified through
searching electronic databases of the published litera-
ture which will include: Ovid MEDLINE, Ovid EMBASE,
EBSCO CINAHL, Ovid PsycINFO, and the Wiley
Cochrane Library. These five are frequently used data-
bases for health sciences literature, therefore, suggested
by the research librarian. However, this may be a limita-
tion for this review as we do not plan to include any tech-
nology-specific database.

Table 2 Scoping review stages
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The search strategy for Ovid MEDLINE was first
developed with support from the team’s information
scientist (HC) and has been peer-reviewed using the
Peer Review of Electronic Search Strategies (PRESS)
tool. The MEDLINE search strategy is included in
Additional file 1. This search strategy will be then
translated over to the remaining databases. A “primary
care” filter, which was developed and validated by Gill
et al. [31] will be applied to the searches. The literature
search will be limited to articles published after 2000;
articles published before this date may be less relevant
to the current ICT integrated primary care model land-
scape [32].

Stage 3: Study selection

The study selection process will comprise two levels
of screening: (1) a title and abstract review and (2) a
full-text review. Both levels will be conducted in dupli-
cate using the knowledge synthesis software Covi-
dence. At both levels of screening, any discrepancies
between reviewers will be discussed and resolved by
the research team collaboratively. The PRISMA frame-
work [33] will be used to illustrate the study selection
process and the Preferred Reporting Items for System-
atic Review and Meta-Analysis Protocols (PRISMA-P)
extension for scoping review guidelines [34] (Addi-
tional file 2, Table 1) will be used to guide reporting of
the study findings.

To be included the studies will meet the inclu-
sion and exclusion criteria listed in Table 4. To ensure
an included article is peer-reviewed, we will check
whether the article is published in any peer-reviewed
journals. As this scoping review targets general com-
plex patients, we excluded cancer patients and patients
with a mental disorder. Patients with cancer often
require a different treatment pathway than non-cancer
patients [35]. Similarly, patients with a mental disorder
often receive a different treatment protocol and diag-
nostic procedure than their counterparts with biophys-
ical conditions [36, 37]. Studies focused exclusively on
individuals younger than 18 are also excluded as ICTs
designed for these individuals involve parental consent
and subsequently a unique approach to ICT adoption.

1. Identifying the research question

2. Identifying relevant literature

3. Study selection

4. Charting the data

5. Collating, summarizing and reporting findings

6. Consulting and translating knowledge
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Table 4 Inclusion/exclusion criteria
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Inclusion criteria

Exclusion criteria

1. Any published articles including quantitative, qualitative, mixed, or multi-meth-

1.The target population for the study is individuals younger than 18.

ods research, including both comparative (e.g., randomized, controlled, cohort,
quasi-experimental) and non-comparative (e.g., survey, narrative audit) methods,

hand search of any relevant articles of systematic and scoping reviews

2.The intervention has an ICT-enabled healthcare model or has an ICT compo-

nent

3.The intervention is based on an integrated healthcare model or team-based

care
4.The intervention includes patients with complex care needs

2.The target population for the study is individuals with cancer or
mental disorder.

5.The intervention takes place within primary care or include primary care in the

integrated care model.

Stage 4: Data extraction

All included studies will be reviewed and charted inde-
pendently by six team members using a pilot-tested data
abstraction form. Charting is a technique for organizing
and interpreting data by sifting, categorizing, and sorting
material, according to key issues and themes [29]. We will
run the data abstraction pilot-test on a random selection
of included articles to ensure consistency across review-
ers. Necessary changes will be made and shared with
the team before abstracting the remaining articles. The
collected data will be stored and compiled in Microsoft
Excel for data validation and coding. We will not appraise
the methodological quality or risk of bias in the included
studies which is consistent with scoping review guide-
lines [38]. Table 5 shows the data that will be extracted
from the selected literature:

Stage 5: Data summary and synthesis of findings

The charted data will be organized, coded, and themati-
cally analyzed. Based on the extracted data, each study
will be coded based on (1) their primary function (i.e.,

Table 5 Data extraction framework

delivery care tool, self-management support) and (2) the
characteristics of integrated care settings (i.e., profes-
sional-level integration, clinical level integration). Using
a deductive coding approach [39], the key elements of
eCCM [17] will be used to determine the primary func-
tion of the identified ICTs, whereas RMIC [23] will be
used to identify characteristics of the care setting (see
Table 1). We will also report the results with descrip-
tive statistics with absolute and relative frequencies. This
descriptive synthesis approach aligns with scoping review
guideline [38].

Stage 6: Knowledge translation and stakeholder
consultation

Levac et al. propose that the knowledge translation and
consultation phase employ an opportunity for stake-
holder engagement [30]. To address stakeholder involve-
ment, we will share our preliminary research findings
with external healthcare policymakers and researchers
to validate search results and support knowledge trans-
lation efforts. Special interest group members of the

Domain Information to be extracted
Citation summary - Author(s)
- Title

- Study citation
« Research design
- Study location

Characteristics of the patient population - Age
« Gender and/or sex

« Type and number of health conditions
- Any additional characteristics provided (i.e., marital status, education level, ethnicity)

Characteristics of the integrated primary care

- Setting (inpatient, outpatient, community-based or rehabilitative care)

« Type of service providers (i.e, general physician, nurses)

Characteristics of the implemented technology

- Attributes of technologies (functionality, use, and roles of technologies in the given care setting)

« Aims/purpose of the implemented technology

Facilitators and barriers to implementation

« Description of the factors that inhibit or facilitate the implementation of ICTs for complex

patients in the integrated primary care model
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International Foundation for Integrated Care (IFIC) will
be consulted for expert opinions on our scoping review
findings [40]. This special interest group consists of a
wide range of membership with representation from
research and academia, health care management, front
line providers, government authorities/policymakers,
patients, and families, as well as private stakeholders.
Members of this special interest group have a back-
ground in the development, adoption, and/or evaluation
of digital health solutions in models of integrated care.
Furthermore, we will prepare educational materials and
presentations to disseminate study findings to multi-
disciplinary health teams, caregivers, and patients and at
relevant national and international conferences. Results
will also be published in a peer-reviewed journal and
infographics will be developed for easy uptake by a wider
user audience.

Anticipated timeline

The study is currently in the study selection process.
Electronic database searches were completed till Decem-
ber 2021, which yielded 52, 128 articles. After title and
abstract screening 293 studies were selected for full text
review. Ultimately, 31 studies met the eligibility criteria.
As the next step, we will conduct data extraction and data
synthesis for the 31 studies. The authors anticipate that
the results of the study will be submitted by September
2021.

Discussion

To our knowledge, this is the first review that will com-
prehensively identify the existing ICTs used to support
the health and social care needs of complex patients
within an integrated primary care model. This scoping
review will inform future research and key stakeholders
about the important roles that these technologies play to
improve patients’ and providers’ care experience. In addi-
tion, this review will identify potential gaps in the current
ICT landscape that could improve care coordination,
communication, and disease management among com-
plex patients.

Limitation

There are some limitations to this protocol. Consistent
with the scoping review methodology, the scope of the
research objective is broad [41]. However, we have cho-
sen the scoping review method over systematic review
because this study aims to identify relevant evidence
and concepts on a broad and complex topic; meaning
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the definition and types of ICTs [21, 22] and the defini-
tion of integrated primary care [23] is heterogeneous;
hence, it would be difficult to operationalize a system-
atic review on the topic. Additionally, we intend to
include a heterogeneous study design to provide a com-
prehensive overview of relevant ICTs in the integrated
primary care context. This approach is appropriate
given the literature in ICTs and integrated care is still
quite formative so we anticipate many studies at more
developmental stages of research (such as exploratory
and co-design studies) as opposed to clinical trials.
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