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ABSTRACT
Introduction  Canadians are living longer, many 
with multiple chronic conditions. This population of 
older, frail Canadians continues to grow in size as do 
concurrent demands for community-based, outpatient 
and ambulatory models of care. Ideally, a multifaceted, 
proactive, planned and integrated care model includes 
ehealth. Although several factors are known to 
facilitate the implementation of ehealth in chronic 
disease management (CDM), for example, adequate 
support, usability, alignment of programme objectives, 
there is a growing body of inconclusive evidence 
on what is critical for implementation. We aim to 
achieve a fulsome understanding of factors critical 
to implementation by conducting a realist review—
an approach suitable for understanding complex 
interventions. Our proposed review will identify factors 
critical to the implementation of ehealth in CDM (heart 
failure, chronic obstructive pulmonary disease, chronic 
kidney disease and/or diabetes (type 1 or 2)) without 
limitations to care setting, language, publication 
year or geography. Findings will be presented in 
configurations of contexts, mechanisms and outcomes 
(CMOs).
Methods and analysis  A search strategy will 
be iteratively developed based on the concepts 
of ‘implementation’ and ‘adoption’ of ‘ehealth’ 
interventions used within ‘CDM’ to identify the peer-
reviewed and grey literature published before 31 
March 2021 from five databases (Medline, Embase, 
Cochrane, CINAHL and PsychInfo) on ehealth 
interventions actively involving a healthcare provider 
for CDM among adults. Data extraction and synthesis 
will be guided by Realist and Meta-review Evidence 
Synthesis: Evolving Standards (RAMESES) guidelines 
informing core concepts of CMOs, and a study output 
will include a middle-range-theory describing the 
implementation of ehealth in CDM.
Ethics and dissemination  Findings will be published 
in an open-access peer-reviewed journal and presented 
at relevant conferences. A multistakeholder (patients, 
caregivers, healthcare providers and practitioners, 
decision-makers and policy-makers) perspective will be 
used in our dissemination approach. No formal ethics 
approval is required for this review.
PROSPERO registration number  CRD42020208275.

BACKGROUND
Introduction
The financial and societal burden of chronic 
disease management (CDM) on Canada’s 
healthcare systems necessitates the successful 
implementation of innovative care models 
such as ehealth. The WHO recently reported 
that, in 2018, chronic conditions were respon-
sible for 41 million (71%) deaths worldwide, 
of which 15 million deaths were premature 
(30–70 years).1 In 2019, 44% of Canadian 
adults (aged >20 years) reported living with at 
least one chronic condition,2 where the most 
prevalent include heart disease (8%), chronic 
obstructive pulmonary disease (COPD; 10%) 
and diabetes (11%). As of 2019, almost 60 000 
Canadians were diagnosed with heart failure 
(HF) annually, and an estimated 1 million 

Strengths and limitations of this study

►► To our knowledge, the proposed realist review on 
factors critical to the implementation of ehealth in 
chronic disease management (CDM) is the first of 
its kind to examine and synthesise evidence without 
limitations to publication date, geography, language, 
study design or care setting.

►► This will be a comprehensive review building on ex-
isting knowledge related to ehealth implementation 
in heart failure, chronic obstructive pulmonary dis-
ease, chronic kidney disease and/or diabetes (type 
1 or 2) among adults.

►► Our realist approach will facilitate the understanding 
of all three components of the ‘CMO configuration’, 
that is, contexts, mechanisms and outcomes critical 
to ehealth implementation in CDM.

►► Our review will use the Mixed Method Appraisal Tool 
(2018), a critical appraisal tool tailored for system-
atic mixed-study reviews permitting appraisal of 
methodological quality of qualitative, quantitative 
and mixed-method studies.

►► In developing clear and generalisable CMOs, we risk 
oversimplification of the nuanced and complex na-
ture of implementation processes.

http://bmjopen.bmj.com/
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http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2020-048250&domain=pdf&date_stamp=2021-07-12
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report living with HF are living longer due to improved 
medication management of their multimorbidities 
but also experiencing long and frequent hospital stays 
costing our healthcare system up to $C3 billion annually.3 
In 2018, approximately 2 million Canadians (≥35 years) 
reported living with COPD, a condition occurring more 
frequently among those with other chronic conditions 
(eg, diabetes and hypertension),4 costing our system an 
estimate of $C1.5 billion per year (2017).5 Approximately, 
10% (1 511 000) of Canadians reported living with type 
1 or type 2 diabetes in 2019—a proportion anticipated to 
increase to 12% (1 945 000) by 20296—and costing our 
system an estimated $C1.5 billion. In 2013, the estimated 
total cost of $C13.1 billion for diabetes, and its complica-
tions were projected to grow to $C16.9 billion by 2020.7 
In 2017, attributable healthcare costs for new cases of 
diabetes were predicted to be $C15 billion over a 10-year 
period.8 Since 2008, at an increasing rate of 35% 4 million 
(or 1 in 10) Canadians were reported to be living with 
kidney disease9 10 with an estimated annual cost of $C32 
billioni in 2019.11

With an average life expectancy of 82 years, Cana-
dians are living longer and many with multiple chronic 
conditions.12 A population of older, frail Canadians that 
is growing in size coupled with high prevalence rates 
and associated costs further increases demands for 
community-based, outpatient and ambulatory models of 
care that are multifaceted, proactive, planned and inte-
grated care models such as ehealth.13 Policy-makers and 
decision-makers in healthcare administration are stra-
tegically supporting the development and adoption of 
innovative models of care delivery that target improved 
processes and coordinated care.14 15 Broadly defined 
as ‘the use of information and communication tech-
nology in healthcare’; ehealth interventions are increas-
ingly relied on to improve self-management of chronic 
conditions.16

Terminology
Although the term ehealth has come into use since the year 
2000, there is no consensus definition of the concept: 
its definition has varied by function, stakeholders and 
contexts17 and entails overlapping categories related 
to telemedicine, telehealth and telemonitoring. The 
concept, along with its definitions, continues to evolve to 
adjust to the changes in language use and more nuanced 
conceptualisations, for example, the distinction (or lack 
of) between telemedicine and telehealth.18 Coined in the 
1970s, the term telemedicine describes the provision of 
healthcare services, clinical information, and education 
over a distance using telecommunications technology.18 19 
Early examples include group therapy, nursing interac-
tions, televisits to community health workers, telemetry 

i Estimate includes costs attributable to chronic kidney disease and to 
other medical conditions.

and home care.18 In more contemporary times, the term 
telehealth came to be viewed as a more encompassing 
term definitive of patient–physician teleconsultations, 
and toward the end of the 1990s, the term grew in popu-
larity and was used synonymously with the older term, 
telemedicine.18 Telemonitoring, or monitoring patients at 
a distance (sometimes referred to as telehomecare or 
home telecare), is described as a component of a larger 
chronic care model entailing disease management and 
care coordination, allowing patients to assume a greater 
role in managing their health.20 In our proposed review, 
the term ‘ehealth’ is used interchangeably with and in 
reference to telemonitoring, remote monitoring or telemedicine, 
and refers to interventions used to deliver chronic care 
involving an active intervention, such as remote moni-
toring and some type of engagement between the patient 
and healthcare provider.ii

A complex health intervention
Ehealth interventions used in CDM involve several dimen-
sions of complexity including interacting components.21 
These can incorporate a range of treatment modalities 
(eg, remote monitoring and health coaching), targeting 
various types of populations and users (eg, clinical and 
non-clinical healthcare providers, patients and informal 
caregivers) and generating interactions on multiple levels 
within a given organisation.21 22 Such interventions have 
shown to provide efficient and effective healthcare23 
while offering an evidence-based approach to providing 
patient education, timely communication, goal setting 
and linking dispersed healthcare teams.24

The global telemedicine market is expected to grow 
from approximately $USD 43.2 billion (2019) to $USD 
104 billioniii by 2024 and $USD 123 billion by 2030.25 26 
North America continues to dominate the overall ehealth 
industry with >38% share.27–29 In 2016, an assessment of 
policies across the UK, Germany, Italy and Spain demon-
strated moderate-to-high ratings for the perceived value of 
ehealth in CDM with the highest rating given for HF.30 In 
the recent response to the COVID-19 pandemic, there has 
been a seismic shift towards virtual care by physicians and 
health systems around the world,31 providing non-urgent 
and chronic care.32 For example, a 154% increase in tele-
health visits was reported in the USA during the last week 
of March 2020 compared with the previous year.33 Glazier 
et al34 studied changes in virtual and office primary care 
visits in Ontario between March and July 2020 reporting 
a 28% decrease (from 7.66 to 5.51 per 1000 people/day) 
in total primary care visits, a decline by 79.1% in office 
visits and a 56-fold increase in virtual care compared 
with 2019. Bashshur et al35 recently commented on the 
‘massive conversion’ to use of ehealth as a service for not 

ii We will exclude ‘telehealth’ (ie, informational websites) or any other 
forms of delivering health information electronically that does not 
involve active intervention or engagement between healthcare providers 
and patients.
iii At a compound annual growth rate of 19.1%.
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only patients with chronic disease but also those afflicted 
with COVID-19 while protecting healthcare professionals, 
demonstrating its effectiveness in settings other than the 
clinic and providing remote care without compromising 
quality and continuity of care.

Despite its promise, implementation of ehealth in 
CDM over the years has remained uneven and slow and 
considered ‘not yet a major component’ of most health 
systems.36 Challenges with implementation often cited 
include factors such as the rapidly advancing type of tech-
nology implemented, the varying contexts within which 
an intervention is implemented and mechanisms used to 
support implementation.37 In their realist evaluation of 
contextual factors influencing behaviour change using 
ehealth to improve cardiovascular disease prevention, 
Coorey et al38 write that uniformity and identical condi-
tions of use do not hold for complex health interventions 
introduced into constantly changing social environments.

Theoretical frameworks
Our review will draw on the principles of Diffusion of 
Innovation (DOI) as a classic theory that suggests the 
adoption of an intervention depends on the social 
context where diffusion is a process by which a new inter-
vention is communicated to a social system over time.39 
Implementation is defined as part of a decision-making 
process of adoption, integration and use of new inter-
vention within a setting.39 40 Additionally, we will draw on 
principles of Dissemination and Implementation Science 
(DIS) to help identify factors critical to the implementa-
tion of ehealth on microlevel, mesolevel and macrolevel 
of health systems.41 We will use DOI and DIS principles 
to organise and define the concepts of contexts, mecha-
nisms and outcomes (CMOs) related to implementation 
as described in our screening criteria.

What we know about challenges with ehealth intervention 
implementation
Implementation and wide-scale adoption of ehealth in 
CDM have seen varied success and remain a challenge 
in the present-day.42 In 2005, the term ‘plague of pilots’ 
was introduced in reference to the fact that many ehealth 
initiatives were being implemented as pilots and not as a 
routine practice. Ten years later, this issue has been cited 
again to further emphasise challenges related to the poor 
methodological quality and limited information avail-
able on the topic.43 The literature provides some insight 
on potential barriers and facilitators that can influence 
implementation; however, the evidence is largely mixed 
and often tied to low rigour in methodology (eg, small 
sample sizes).44 It is evident that ehealth interventions 
for this population often rely on complex and interacting 
roles (eg, families, healthcare professionals, policy-makers 
and decision-makers) and organisational processes (eg, 
culture, workflow and governing principles) and that 
multiple factors at different levels within an organisa-
tion can influence implementation. For example, having 
adequate support, the usability of the technology, and 

contextual, interpersonal and operational factors, such as 
geography, motivation or alignment of broader goals and 
objectives are the factors found to play a role in imple-
mentation.45–55 Besides, the nature of the intervention 
itself can pose a challenge to work processes and user 
perceptions.19 For example, a US-based study reported 
successful implementation when the ehealth intervention 
was formally structured in improving patient care.19 On 
the contrary, a large-scale UK-based comparative qualita-
tive study (n=221) found that the uncertainty inherent in 
the implementation process inhibited the full integration 
of an ehealth intervention within pre-existing organisa-
tional processes.51

In addition to conclusive evidence, large-scale imple-
mentation requires a deeper understanding of the 
benefits of using ehealth across different sectors and 
populations. This can include the cost of technology, 
the required infrastructure, educating patients in using 
the intervention, training providers in the collection 
and interpretation of results and incorporation into 
routine practice.56 The full costs of implementation are 
frequently underestimated due to budgets focused on the 
initial deployment or pilot phase of an intervention that 
may have not considered the resources required for long-
term operation.57 The rapidly changing landscape of 
technology requires ehealth interventions to constantly 
evolve to remain useful, making it continuously chal-
lenging yet necessary for scholars to generate a fulsome 
knowledge-base that can be useful in guiding the devel-
opment and implementation of ehealth.22 42 As specific 
health, policy and structural issues vary across different 
contexts (eg, geographic region, populations), it is also 
difficult to generalise research findings from one country 
to another.

In addition to finding mixed evidence on the imple-
mentation of ehealth in CDM, a quick search on Google 
Scholar for realist reviews on our topic published in the 
last 5 years further illustrate the need for an updated and 
comprehensive understanding of ehealth implementa-
tion in CDM that will not only take into account all three 
elements of the CMO configuration (ie, various CMOs) 
but also synthesise evidence that is applicable to more 
than one type of chronic condition or care setting. This 
literature points towards a gap in our understanding of 
ehealth implementation that involves varying types of 
users, the modalities of the interventions and settings in 
which they are implemented (table 1).

More specifically, these findings highlight gaps in the 
knowledge of various contexts driving the mechanisms 
underpinning ehealth interventions and the related 
outcomes. For example, one study identified relationships, 
fit and visibility as core mechanisms to how ehealth inter-
ventions worked58; on the contrary, Parker et al59 reported 
limited insights into the mechanisms underpinning inter-
ventions and the impact on patient self-efficacy and self-
management. A realist review summarising evidence on 
ehealth implementation in CDM reported there was no 
clear relationship between implementation strategies 
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and success.60 Similarly, variations in study characteristics 
reported make it challenging for us to gain a compre-
hensive understanding of what works, for whom and why 
when implementing ehealth in CDM? For example, one 
of the reviews focuses on use of mobile phones in CDM in 
sub-Sahara Africa without reference to disease type61 and 
another on use of ehealth interventions among disad-
vantaged patients that include Indigenous/first nation 
people, culturally and linguistically diverse groups, those 
experiencing socioeconomic and or geographic disadvan-
tages.59 Such heterogeneous evidence further challenges 
health practitioners and decision-makers in optimising 
the use of ehealth in CDM and further necessitates a 
fulsome understanding of implementation processes in 
real-life settings.

However insightful the body of evidence may be, these 
findings are mixed and the methodology, population 
and settings included in extant research are limited 
in scope. Findings from our review will build on the 
current evidence without limitations to publication year, 
language, care setting (eg, primary, community and 
home), study design and to the extent possible a causal 
understanding of implementation as evidence-informed 
theories about the interactions occurring between the 
contexts and mechanisms of ehealth (as an intervention) 

and the associated implementation outcomes in configu-
rations of CMO.62

Research question
What CMOs are critical to ehealth implementation in 
CDM?

Aim
Building on the existing evidence, our aim is to provide 
a fulsome synthesis and understanding of the vast and 
heterogeneous body of literature on the implementation 
of ehealth in CDM.

Objective
Our objective will be to assimilate the specific CMOs 
comprising complex processes of implementation in the 
form of CMOs that can be resourceful to and applicable 
by scholars and practitioners alike.

METHODS AND ANALYSIS
Realist review is a theory-guided approach to under-
standing complexities of an intervention and generating 
causal explanations about what works, for whom, in what 
circumstances and why.63 This methodology allows for an 

Table 1  Realist reviews on the ehealth implementation in CDM

Authors
(year) Vassilev et al58 Opoku et al61 Parker et al59 Varsi et al60

Shahid et al 
(submitted)

Study period  �  2009–2014 Until 2015 2009–2018 2006–2018 Until 2021

Study design Qualitative    �   ●   �  ●    �   ●   �  ●   �  ●

Quantitative   �  ●    �   ●   �  ●   �  ●

Mixed-methods   �  ●    �   ●   �  ●   �  ●

Disease 
population

HF    �   ●  �    �  ●

COPD    �   ●  �     �   ●   �  ●   �  ●

Diabetes    �   ●  �     �   ●   �  ●   �  ●

CKD   �  ●    �   ●   �  ●

Intervention 
description

 �  Telehealth mHealth Ehealth; 
mhealth; 
telehealth

Clinical 
monitoring; 
video 
consultation; 
internet-
delivered 
cognitive 
therapy

Ehealth, mHealth, 
Telemedicine, 
Remote 
monitoring

Care-setting Primary   �  ●

Community    �   ●   �  ●

Home    �   ●   �  ●   �  ●

CMO Contexts  �    �  ●

Mechanisms    �   ●   �  ●    �   ●   �  ●   �  ●

Outcomes  �    �  ●   �  ●

CDM, chronic disease management; CKD, chronic kidney disease; CMO, context, mechanism and outcome; COPD, chronic obstructive 
pulmonary disease; HF, heart failure.
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exploration of complexity with a focus on theory gener-
ation64 often expressed as statements of context, mecha-
nism and outcomes.65 Drawing on the principles of DOI 
and DIS theories, this review will generate evidence-based 
theory in the form of CMO configurations, on what is it 
about the implementation of ehealth initiatives used in 
CDM that works, for whom, in what circumstances and 
why?64

This protocol has been registered in PROSPERO and 
in compliance with the Preferred Reporting Items for 
Systematic Review and Meta-Analysis checklist (online 
supplemental file 1). Study amendments will be tracked 
and dated in PROSPERO.

Overall design
Our realist review will adopt an explanatory approach to 
synthesise and help ‘make sense’ of the heterogeneous 
evidence available on the implementation of ehealth in 
CDM51 66 in an attempt to answer our following research 
question: what CMOs are critical to ehealth implementation 
in CDM?67 From a realist lens, implementation processes 
can be influenced by the different contexts in which they 
occur, resulting in a variety of outcomes. Using a CMO 
configuration to synthesise the current mixed body of 
evidence can improve our understanding of the relation-
ships between contexts and causal mechanisms critical 
to desired implementation outcomes.66 68 Pawson and 

Tilley68 describe contexts as particular circumstances or 
features of conditions in which interventions are intro-
duced, influencing the operation of mechanisms; mech-
anisms are often hidden drivers of patterned behaviour 
that can explain the outcome of an intervention and 
outcomes as patterns of intended or unintended conse-
quences of different mechanisms occurring in different 
contexts. Examples of these concepts operationalised for 
the proposed study are described in table 2.

Adopting Pawson’s framework, the stages of our review 
will be iterative with each stage used to inform the next: (1) 
clarifying scope, (2) searching and retrieving evidence, 
(3) quality appraisal and data extraction, followed by (4) 
analysis and synthesis of the evidence to draw meaningful 
conclusions64 68 (figure 1).

Stage 1: clarifying the scope
To clarify the scope, we (NS and WB) conducted a (unpub-
lished) rapid realist review (RRR) to offer a preliminary 
understanding of CMOs involved with implementing 
ehealth in CDM. RRRs are a time-sensitive method used 
for exploration and knowledge synthesis in consideration 
of the time and resource limitations of a study.69 RRRs 
have been used to define research questions, stream-
line the research process and quantify knowledge, that 
is, understand the amount of literature available identi-
fying CMOs on a given topic, and ensure relevance and 

Table 2  Contexts, mechanisms and outcomes in CDM ehealth implementation

Concept Definition Operationalised examples

Context Features or conditions relevant to 
operation of intervention

Access to and use of patient data in providing appropriate care using 
ehealth intervention (use of patient data)

Mechanism Often hidden, patterned behaviour Use of technology that provides reliable and accurate information and 
is interoperable with other clinical systems (intuitive technology)

Outcome Intended/unintended 
consequences (can be related to 
process or effectiveness)

Improves user acceptance of the ehealth, accessibility and system-
level use of patient data (user acceptance)

CDM, chronic disease management.

Figure 1  Stages of proposed realist review. CMOs, contexts,mechanisms and outcomes; MRT, middle-range-theory.

https://dx.doi.org/10.1136/bmjopen-2020-048250
https://dx.doi.org/10.1136/bmjopen-2020-048250
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applicability of findings based on the evidence base.70 71 
Our RRR helped narrow the study scope and allowed us 
to gain a sense of feasibility and whether the body of litera-
ture was amenable to our goal of synthesising evidence in 
CMO configurations. The literature was identified from 
Medline, Embase and CINAHL between January 2011 
and 2016 in addition to a scanning reference lists using 
the snowball method. After removing articles that were 
duplicates, non-English or irrelevant, we reviewed 11 arti-
cles in full. Based on this initial progress, the overall scope 
of our review will focus on ehealth interventions actively 
involving a healthcare provider in self-management of 
chronic disease among adults.

Stage 2: search and retrieve evidence
The overall search strategy and syntax will be co-developed 
and finalised in consultation with a medical information 
specialist (JB) for the literature published from inception 
until 31 March 2021. A preliminary search strategy has 
been conducted to include controlled vocabulary terms 
and keywords describing the general concepts of ‘imple-
mentation’ and ‘adoption’ of ‘e-health’ interventions 
used within ‘chronic disease management’. This search 
identified the literature from multiple databases related 
to our query: Ovid Medline (1946–present), Ovid Embase 
(1947–present), Ebsco CINAHL (1981–present), Wiley 
Cochrane Library (1996–present) and Ovid PsychInfo 
(1806–present). The search syntax will be designed and 
tailored (JB) for each database, results of which will be 
optimised by iterative examination of the search output 

for topic relevance (JB and NS; online supplemental file 
2).

Following this stage, articles will be screened by one 
reviewer (NS) and blind-checked by two others (WB and 
VER) for relevance based on available titles and abstracts 
and categorised as ‘include’, ‘exclude’ or ‘maybe’ 
(table 3). Our search will be inclusive of year and language 
of publication, care setting (eg, primary, community or 
home) and study design (qualitative, quantitative, mixed-
method or non-empirical). Throughout this stage, we 
will continue to discuss our screening process and review 
articles labelled as ‘include’ or ‘maybe’ as a team to 
ensure inner-rater reliability72 and resolve disagreements 
by consensus-based discussions. Owing to the iterative 
nature of this review, we may revise our search strategy 
based on the screening results.

The full-text review stage will entail a similar process, 
where a subset of articles will be independently reviewed 
by the study team for inclusion or exclusion and discussed 
as a team for consensus. We will use a review software such 
as Covidence (​www.​covidence.​org) or citation manager 
such EndNote (https://​endnote.​com/) to import cita-
tions, screen data for improved efficiency and quality of 
review.

Stage 3: document appraisal and data extraction
As part of the appraisal process, each article will be reviewed 
for relevance (ie, contains information informing our 
understanding of CMOs) as well as rigour for credible and 
trustworthy evidence. Based on the nature of empirical 

Table 3  Review inclusion and exclusion criteria

Criteria Inclusion Exclusion

Publication 
type

Peer-reviewed and grey literature
 

Empirical (qualitative, quantitative and mixed-design) or non-
empirical literature (eg, conceptual or theoretical)
 

Topic relates to implementation processes and outcomes (eg, 
acceptability, adoption, appropriateness, cost or feasibility of 
an ehealth intervention)
 

Includes discusses factors contributing to the implementation 
of ehealth

Non-peer reviewed literature
 

Does not relate to/discuss implementation and/
or adoption processes and outcomes
 

Does not relate to/discuss factors related to the 
implementation of ehealth

Intervention Ehealth modality that entails the active engagement of a 
healthcare provider as well as remote monitoring using digital 
health device technology

Ehealth modality that does not entail a 
combination of active engagement of a 
healthcare provider and remote monitoring 
using digital health device technology (eg, 
telehealth websites)

Population HF, COPD, CKD or diabetes (type 1 or 2) patients aged 
≥18 years

Chronic conditions outside study scope 
(eg, cancer, mental health) and provided to 
populations aged <18 years

Setting Any care setting (eg, primary, community or home) –

CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; HF, heart failure.

https://dx.doi.org/10.1136/bmjopen-2020-048250
https://dx.doi.org/10.1136/bmjopen-2020-048250
www.covidence.org
https://endnote.com/
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studies we expect to be included in our review, we will use 
the ‘Mixed Methods Appraisal Tool’ (MMAT, V.2018) for 
a standardised and transparent appraisal of studies using 
qualitative, quantitative (randomised controlled trials, 
non-randomised and descriptive) and mixed-study meth-
odologies73 (available online at http://​mixe​dmet​hods​
appr​aisa​ltoo​lpublic.​pbworks.​com).

We will extract and record information related to the 
(a) general characteristics (author, year and country of 
publication), (b) purpose and methodology (design, 
population) used in the literature, (c) aspects of the inter-
vention (eg, remote monitoring device and frequency 
of consultations) and information available on the (d) 
CMOs related to the implementation processes described 
within the article. Data will be extracted by one person 
(NS) and checked by others (WB and VER). Articles in 
languages other than English will be reviewed in trans-
lation using DeepL Translator (2017), a state-of-the-art 
translation tool using machine learning techniques 
(available online at https://wwwdeeplcom/translator). 
Data will be extracted and managed using Excel.

Stage 4: data analysis and synthesis
We will use descriptive quantitative analysis to describe 
the characteristics of our included sources. For the 
main analysis, we will thematically analyse information 
and organise it into patterns of CMOs. Data will be 
synthesised with the overarching goal of improving 
our understanding of factors playing a critical role 
in implementation processes in the configurations of 
CMOs and presented in accordance with RAMESES 
guidelines. We will aim to include a clear description 
of how inferences are derived and what information 
was used to develop and support them. Contradictory 
data will be used to generate insights about the influ-
ence of context. We anticipate that our study findings 
will offer readers a preliminary middle-range theo-
ry(ies) (MRT(s)) specifying what works, for whom and 
under what conditions concerning our study topic. 
Although not initiating the realist review with an MRT 
may be considered by some a departure from realist 
review literature, initiating one without an MRT still 
aligns with realist logic and is suitable for answering 
the open-ended nature of our inquiry (what are the 
CMOs critical to ehealth implementation in chronic disease 
management?).67

DISCUSSION
This review aims to provide readers with an improved 
and comprehensive understanding of factors critical 
to the implementation of ehealth interventions in 
CDM among adults in any type of care setting (eg, 
hospital and home). Explaining the success, failure 
or mixed results of ehealth interventions as complex 
interventions can help expand the knowledge base in 
policy-relevant areas.74 Owing to the iterative nature 
of a realist review, we expect to mitigate any challenges 

that may arise with the overall methodological process 
by documentation and transparency. The review may 
be limited due to a lack of relevant evidence of high 
rigour. We acknowledge limitations associated with 
including various study designs in our review, where 
the inclusion of an article can be subject to interpre-
tation. It will be necessary for the authors to make 
decisions about relevance based on if and how well 
the original study findings can contribute to the 
development of CMO configurations. We anticipate 
challenges to a certain degree with developing CMO 
configurations, for example, information extracted 
as a contextual factor can be simultaneously consid-
ered a mechanism or outcome, or an outcome in an 
initial CMO configuration can later be considered a 
mechanism in a different configuration.67 However, by 
organising a vastly mixed body of evidence into such 
configurations, we hope our methodology and findings 
will help improve the overall transparency and rigour 
currently reported in monitoring and evaluation of 
the implementation of complex health interventions 
in the real-world. We also anticipate our findings 
will be resourceful to all types of stakeholders (eg, 
health practitioners, administrators, implementation 
scientists, decision and policy-makers) by providing a 
meaningful description of the evidence.

Patient and public involvement
Members of the public and patients were not involved in 
the development of this protocol.

Ethics and dissemination
Ethics approval is not required for this review. Study find-
ings will be disseminated and published in accordance to 
RAMESES guidelines.74 This review will also be published 
as part of a PhD thesis, available through the University of 
Toronto TSpace Repository.
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