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ABSTRACT

Introduction Diabetes mellitus is a significant global
health challenge, requiring innovative strategies to improve
management and mitigate complications. Digital health
technologies offer promising solutions to enhance diabetes
self-care by providing real-time feedback, improving
communication and supporting data-driven decision-
making. Despite the increasing adoption of digital self-care
interventions, there is a lack of comprehensive synthesis
of evidence on their impact, accessibility and integration
into healthcare systems. This scoping review aims to map
existing research on digital self-care solutions for diabetes
management, identify knowledge gaps and highlight best
practices and key factors influencing adoption.

Methods and analysis The review will follow Arksey and
0’Malley’s framework and adhere to Preferred Reporting
Items for Systematic Reviews and Meta-Analyses
Extension for Scoping Reviews guidelines. A systematic
search will be conducted in Medline, Scopus, Embase,
CINAHL and Google Scholar, focusing on studies published
from January 2004 to December 2024 in English, French,
Arabic, Portuguese, Spanish, Italian, Czech, Slovak and
Chinese. Studies reporting on digital self-care solutions

for diabetes management will be included, covering
experimental and quasi-experimental study designs. Data
extraction will cover study and participant characteristics,
digital solution features, and barriers and facilitators to
adoption. Ethical and equity considerations will also be
analysed using established frameworks. Two reviewers will
independently screen studies, with discrepancies resolved
by a third reviewer.

Ethics and dissemination This scoping review will
provide a comprehensive understanding of digital
self-care solutions for diabetes management, offering
insights to inform future research and enhance self-care
practices globally. Findings will be disseminated through
peer-reviewed publications, conferences and interest
holder engagements to inform clinical practice and policy
development. As this study involves the review of existing
literature, ethical approval is not required.

INTRODUCTION

Diabetes mellitus represents a major global
health challenge, affecting millions of indi-
viduals worldwide and posing a substantial

STRENGTHS AND LIMITATIONS OF THIS STUDY

= This scoping review applies a rigorous and compre-
hensive search strategy across multiple databases
and grey literature sources.

= ltincludes a wide range of study designs and real-
world interventions to ensure diverse perspectives.

= Data extraction is aligned with established frame-
works (eg, WHO Self-Care Framework, Digital Health
Equity Framework).

= The review incorporates ethical and equity dimen-
sions, including barriers in low-resource settings
and artificial intelligence-driven interventions.

= The quality of included studies will not be assessed,

as this is beyond the scope of a scoping review.

burden on health systems.' As the prevalence
of diabetes continues to rise, there is an urgent
need for evidence-based innovative strategies
to improve its management and mitigate
associated complications.”> Among these strat-
egies, therapeutic patient education (TPE)
has emerged as a cornerstone of diabetes
management,” recognised for providing indi-
viduals living with diabetes the essential tools
to better understand their condition, adhere
to treatment plans and make informed life-
style changes.”*

In this context, digital health technolo-
gies and services represent promising tools
for enhancing diabetes care management.
These tools, when properly developed, offer
opportunities to optimise self-management,
strengthen communication between patients
and healthcare providers, and support data-
driven decision-making.

The scope of digital technologiesimplemen-
tation in healthcare is vast. According to the
WHO classification of digital health interven-
tions, these technologies fall into several key
categories, including interventions targeted
at clients (eg, telemedicine and mHealth
applications), healthcare providers (eg,
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decision support systems and electronic medical records)
and health system or resource managers (eg, supply
chain management and health workforce management
tools).7 When properly aligned with care processes, they
can provide real-time feedback, tailored recommenda-
tions and continuous monitoring, all of which are crucial
for effective diabetes management.® Additionally, they
enable remote consultations and patient engagement,
and ongoing support, reducing the need for frequent
in-person visits and improving healthcare accessibility.”
Artificial intelligence (AI)-driven solutions, in particular,
have gained traction in diabetes self-management by
offering enhanced data analysis, automation and person-
alised interventions. These technologies have the poten-
tial to improve health outcomes by providing real-time
insights and adaptive feedback based on individual user
data."

Self-care has emerged as a pivotal focus in diabetes
management, emphasising the need to empower indi-
viduals to take control of their conditions. According to
the WHO definition of self-care, it is ‘the ability of indi-
viduals, families and communities to promote health,
prevent disease, maintain health and cope with illness
and disability with or without the support of a health
worker’.!" Self-care not only enhances health outcomes
but also significantly improves quality of life.'* *

The WHO self-care intervention framework provides a
structured approach to support individuals across various
levels of healthcare engagement.'* Key self-care practices
for individuals with diabetes (or for supporting carers)
include monitoring blood glucose levels, adhering to
medication regimens, maintaining a healthy diet and
engaging in regular physical activity, as well as feeling
comfortable about it."”

Given the heterogeneity of digital self-care solutions,
outcomes assessed, and population groups targeted,
a scoping review is appropriate to map the breadth of
existing literature, identity key concepts and gaps, and
inform future systematic reviews or meta-analyses. While
several prior reviews have addressed digital interven-
tions for olialbetes,12 16-19 these have typically focused on
specific technologies, limited populations or lacked a
self-care or equity perspective. This review aims to fill
these gaps by applying a broader and more inclusive
lens—covering multiple types of diabetes, real-world
and Al-driven tools, WHO-aligned self-care classifica-
tion, and digital health equity considerations across
diverse settings. Furthermore, this scoping review seeks
to better understand the key drivers and barriers to
adoption, which will provide valuable insights into how
these technologies can be optimised to support self-care
in diverse populations. By identifying trends, challenges
and opportunities in the field, this review will contribute
to the development of evidence-based strategies that
enhance diabetes self-management and ultimately
improve patient outcomes.

METHODS

This scoping review will be conducted in accordance
with the methodology framework proposed by Arksey
and O’Malley,” which involves five key stages: identifying
the research question, identifying relevant studies, study
selection, charting the data, and collating, summarising
and reporting the results. This scoping review will adhere
to the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses Extension for Scoping Reviews
guidelines.”'

Stage 1: identifying the research question

The objective will focus on answering the following
research question: what digital self-care systems for
diabetes self-management have been developed and
proposed for people living with diabetes?

This overarching question will help capture the range
of digital health technologies and services used to support
diabetes self-management, including mobile applications,
wearable devices, telehealth services and other digital
tools. The sub-questions of this review will be as follows:
» What types of digital self-care solutions are available

for diabetes management?

What are the usability aspects of these solutions,

including acceptability, barriers and drivers?

How do these solutions impact diabetes

management and patient-provider relationships?

What gaps exist in the current literature, and what

directions should future research take?

How accessible are these solutions to diverse popula-

tions, including those in low-resource settings, with

varying levels of digital literacy or with disabilities?
Data collection is scheduled to begin in July 2025 and
conclude by December 2025.

>

self-

Stage 2: identifying relevant studies

A systematic search will be conducted across the following
databases: Medline (PubMed interface, 1946 onwards),
Scopus (Elsevier interface, 1974 onwards), Embase (Else-
vier interface, 1974 onwards) and CINAHL (EBSCOhost
platform, 1981 onwards).

Grey literature will be identified using Google Scholar.
Studies recommend screening the first 300 search results
in Google Scholar, sorted by relevance, when conducting
systematic reviews, which will guide our screening range
to ensure comprehensive coverage of relevant literature.”
Inclusion will be limited to documents presenting empir-
ical data or evaluations of digital self-care interventions
(eg, government reports, non-commercial white papers,
technical documentation from reputable institutions).

The search will focus on papers published from January
2004 to December 2024. The decision to restrict the
timeframe to studies published from January 2004 to
December 2024 ensures the inclusion of contemporary
and relevant evidence that reflects the current state of
digital self-care interventions.” This period captures
the era of rapid growth in digital health—marked by the
emergence of smartphones, mHealth apps and Al-driven
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tools—and aligns with increased global momentum for
digital health, including key policy frameworks intro-
duced by the WHO. By focusing on this timeframe, the
review aims to generate findings that are most appli-
cable to current and future healthcare practices, while
excluding outdated information from earlier technolog-
ical paradigms.®

No limits will be applied to the searches apart from the
language limitation, which will include studies published
in English, French, Arabic, Portuguese, Spanish, Italian,
Czech, Slovak and Chinese. These languages have been
selected based on the linguistic proficiency of the research
team, enabling comprehensive screening, data extraction
and analysis without the need for translation services.
This approach ensures a broader inclusion of relevant
literature from diverse geographical regions while main-
taining the accuracy and reliability of the review process.

Search terms and Boolean operators were iteratively
developed and refined in consultation with a research
librarian (VDA) to ensure a robustand targeted approach.
A detailed PubMed search strategy is provided in online
supplemental file 1 and will be adapted appropriately
for other databases using relevant subject headings and
platform-specific syntax.

In the event of an unmanageably large number of
eligible studies, we will implement a staged prioritisa-
tion strategy based on population (eg, type 2 diabetes),
intervention focus (eg, tools in active clinical use), and
study design, while transparently documenting excluded
studies and reasons.

Stage 3: study selection

The inclusion criteria are as follows:

» Studies reporting on digital self-care systems and solu-
tions for diabetes management and/or monitoring
(eg, diet, physical activity, blood glucose control,
treatment adherence, complication prevention and
education). To ensure clarity and consistency, eligible
digital solutions will be classified along three dimen-
sions: (1) Function (eg, self-monitoring, behavioural
coaching, education), (2) Delivery channel (eg,
mobile apps, SMS, wearables, web platforms) and (3)
Target user (individual, provider or system-level), in
alignment with the WHO self-care intervention frame-
work. Studies involving both adult and paediatric
populations will be included. Where possible, data
will be extracted and analysed by age group in order
to explore age-specific trends in the use of digital self-
care.'* This framework provides a structured basis for
evaluating digital interventions across levels of health-
care engagement and ensures consistency in how self-
care support is identified and analysed across diverse
settings (figure 1). Included solutions must go beyond
passive information delivery and demonstrate an
active role in supporting diabetes self-management.
Randomised and non-randomised controlled trials
(RCTs), controlled before-after studies, interrupted
time series studies, observational studies and case

Framework for Classifying Digital Self-Care Solutions
in Diabetes Management
fnk

&

Target
User |ndividual Provider Health
Systems
Self-monitoring Tre?tment Education
E . assistance .
unction ; reatment
Education ;
Education assistance
Behavioral Behavioral
coaching coaching
Delivery Mobile apps D SMS DWearables
Channel

i Wearables gWeb platforms

Q

Figure 1 Adapted the WHO Self-Care Intervention
Framework, illustrating how digital health solutions support
diabetes self-management across three levels of intervention.

studies. Given that the review focuses on evaluating
digital self-care interventions for diabetes manage-
ment, appropriate comparators will be considered
to contextualize the impact of these interventions
including (1) Standard or usual care (conventional
diabetes self-management approaches without the use
of digital interventions, such as in-person consulta-
tions, printed educational materials and routine clin-
ical follow-ups), (2) Non-digital self-care interventions
(traditional self-care strategies that rely on manual
tracking methods, paper-based logs or community-
based support without technological integration), (3)
Alternative digital solutions (comparison with other
digital health technologies that may offer different
features, levels of personalisation or engagement
strategies) and (4) No intervention (situations where
no structured self-care support is provided beyond
general healthcare guidance).

Studies evaluating commercially available products or
prototypes (with real patients).

Both published and unpublished studies.

Studies involving adults and children with any type of
diabetes, including type 1 diabetes, type 2 diabetes,
gestational diabetes and other forms of diabetes,
without restrictions on age or geographical context.
Additionally, studies that include individuals with
diabetes and other long-term conditions (eg, hyper-
tension, cardiovascular disease, obesity or chronic
kidney disease) will also be considered. The inclu-
sion of these studies is important as multimorbidity is
common among individuals with diabetes, and digital
self-care interventions often target multiple health
conditions simultaneously. Analysing such studies
will provide a more comprehensive understanding
of the effectiveness, feasibility and scalability of
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digital self-care solutions in real-world settings, where
patients often manage multiple chronic conditions
concurrently.

» Studies that examine social media as a complementary
component within broader digital self-care interven-
tions for diabetes management. For example, studies
where social media is used alongside other digital
health tools (such as mobile applications, telehealth
services or wearable devices) could provide valuable
insights into its role in enhancing patient engagement
and adherence to self-care practices.

The exclusion criteria are as follows:

» Studies primarily addressing healthcare provider
perspectives without direct involvement of individuals
with diabetes.

» Opinion pieces, conference abstracts, book chapters,
reports, dissertations or editorials without original
research findings.

» Studies not available in English, French, Arabic, Portu-
guese, Spanish, Italian, Czech, Slovak and Chinese.

» Studies focusing exclusively on social media plat-
forms for general health promotion, diabetes
awareness or health communication without direct
self-management interventions (eg, public health
campaigns, influencer-driven awareness initiatives).

All identified citations will be uploaded into the Covi-
dence systematic review software,** and duplicates will be
removed automatically.

Two reviewers (DEC and SA) will independently screen
titles, abstracts and full texts to ensure eligibility. Any
disagreements will be resolved by a third reviewer (AR).

Stage 4: charting the data

A standardised data extraction form will be developed

in Covidence, and pilot-tested to ensure consistency.

Data extraction will be completed independently by two

reviewers (DEC and SA). Extracted data will include the

following entities:

» Study characteristics: author, year, country and study
design. These elements are essential to contextualise
the research within specific timeframes, geographic
locations and methodological frameworks, providing
insights into trends and potential biases.

» Participant characteristics: sample size, age, diabetes
type and complications. Extracting these details will
help assess the applicability of digital self-care inter-
ventions across diverse populations and identify varia-
tions in their effectiveness based on demographic and
clinical factors.

» Digital self-care solution characteristics: type, brand,
design, functionality and cost. We will extract specific
Al-related features including, but not limited to,
predictive analytics, personalised recommendations,
decision support systems and automation of diabetes
management tasks, machine learning applications
(eg, algorithms used for glucose monitoring, insulin
dose adjustments and lifestyle recommendations),
integration with other digital tools, such as wearable

devices, mobile applications and electronic health
records. These aspects are crucial for understanding
the scope of digital interventions, their accessibility
and the features that contribute to effective diabetes
management.

Reported outcomes and usage statistics: key outcomes
assessed in each study (eg, glycaemic control, treat-
ment adherence, user satisfaction), and app usage
metrics (eg, frequency of use, engagement levels,
dropout rates) where available. This will help evaluate
the effectiveness and real-world utilisation of digital
self-care solutions.

Barriers and facilitators: elements influencing the
implementation and adoption of digital solutions,
such as technological, financial and behavioural
factors. This information will help identify critical
challenges and enablers for the successful integra-
tion of digital self-care solutions in various healthcare
settings.

Ethical considerations: the integration of digital self-
care solutions, including advanced technologies such
as Al, raises several ethical considerations that must
be carefully examined to ensure the responsible use
of these interventions in diabetes management.” This
review will consider key ethical aspects including (1)
Data Privacy and Security, (2) Informed Consent and
User Autonomy, (3) Bias and Fairness in Al-based
Interventions, (4) Commercial Interests and Conflicts
of Interest, (5) Digital Divide and Accessibility and (6)
Regulatory and Ethical Compliance. By addressing
these ethical considerations, this scoping review
aims to provide a comprehensive overview of how
digital self-care solutions align with ethical best prac-
tices, identify potential risks and suggest strategies to
enhance trust and transparency in their deployment
for diabetes management.

Equity considerations in access to digital self-care
solutions: ensuring equitable access to digital self-
care solutions for diabetes management is crucial,
particularly for individuals in low-resource settings
who may face significant barriers to adoption. The
digital divide—characterised by disparities in access
to technology, internet connectivity and digital
literacy—poses a challenge to the widespread imple-
mentation of digital health interventions. To ensure
a comprehensive assessment of equity in digital
health interventions for diabetes management, we
will extract variables aligned with the Digital Health
Equity Framework® including (1) Digital Determi-
nants of Health (eg, access to technology, digital
literacy, socioeconomic factors, health literacy), (2)
Intervention Design and Implementation (eg, user-
centred design, affordability, language and cultural
relevance), (3) Outcomes Related to Equity (eg,
disparities in health outcomes, engagement and
retention rates) and (4) Contextual Factors (eg,
policy Environment and healthcare infrastructure).
Extracting these variables will enable a thorough
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evaluation of how digital health interventions address
or perpetuate health inequities.

Stage 5: collating, summarising and reporting the results
The results from the data extraction tool will be collected
and summarised to form a comprehensive narrative
review, including:
» Descriptive statistics and analysis of study and digital
self-care solution characteristics.
Thematic analysis of qualitative data to identify
common themes and patterns.
Comparative analysis to explore usability, safety and
other outcomes across digital solutions.
The findings will be presented in a narrative format,
supported by descriptive statistics, tables and figures to
illustrate key points. The review will highlight trends, gaps
in the literature and implications for future research and
practice. Findings related to ethical and equity consid-
erations will be thematically analysed using a deductive
approach based on the WHO Self-Care Framework and
the Digital Health Equity Framework. Patterns and gaps
will be highlighted across settings and populations.

>

>

DISCUSSION

This scoping review will provide a comprehensive over-
view of the current landscape of digital self-care solutions
and prototype systems for diabetes self-management. By
systematically mapping the existing literature, this review
will identify the types of digital tools and services available,
their safety, usability and impact on self-management and
patient-provider relationships. The findings will highlight
trends, gaps and areas for future research, contributing
to the development of more effective and user-friendly
digital health interventions to improve diabetes self-
management and support.

Strengths and limitations

One strength of this scoping review is its rigorous and
comprehensive search strategy, which includes multiple
databases and grey literature, ensuring a broad capture of
relevant studies. The use of a standardised data extraction
form and independent screening by multiple reviewers
will enhance the reliability and validity of the findings.
Two independent trained extractors working in parallel
will aim to enhance the reliability of the results by mini-
mising individual biases, promoting consistency and
reducing potential errors. To ensure comprehensive
reporting of results, rigorous decision-making processes
will be implemented to resolve discrepancies between
extractors by a third extractor.

Moreover, the inclusion of diverse study designs (RCTs,
observational studies, case studies and reviews) will
provide a comprehensive view of the available evidence.

The chosen entities, such as participant character-
istics, digital self-care solution characteristics, barriers
and facilitators, are essential to understand the current
research on digital tools for diabetes self-management,

identify existing knowledge gaps and showcase effective
practices. Including various study designs will ensure a
well-rounded analysis that addresses the practical implica-
tions of our results and study quality. By aligning with the
Digital Health Equity Framework,” we can systematically
identify barriers and facilitators to equitable access and
propose strategies to enhance inclusivity in digital health
solutions for diabetes management. This approach
ensures that our review not only assesses the effectiveness
of digital interventions but also their fairness and accessi-
bility across diverse populations.

Although a formal risk of bias assessment will not be
conducted, we will report any methodological limita-
tions identified by the study authors, in order to provide
context for the strength of the evidence base.

Another strength of the study is the multidisciplinary
team with expertise essential for this broad scoping
review. JC and ZP contribute clinical expertise in diabetes
management and TPE, grounded in practice and research
leadership within the WHO Collaborating Centre and
international networks. GL and SJ, both based at the
WHO, contribute expertise in global digital health policy
and non-communicable disease management, ensuring
alignment with international frameworks and prior-
ities. CP and LVL bring expertise in digital health and
Al LVL also contributes health systems and workforce
planning expertise through his role at the WHO Collab-
orating Centre on Health Workforce Policy and Plan-
ning. BP contributes expertise in therapeutic education
with a broader European perspective through his lead-
ership in the European Society for Therapeutic Educa-
tion. AR provides methodological and health systems
research expertise with a focus on digital innovation in
population health. VDA, as an information specialist, is
responsible for developing and optimising the search
strategy, including database navigation and grey literature
sourcing. DEC, SA and CFEK contribute to data screening
and extraction and bring complementary perspectives
from public health, nutrition and epidemiology. All
reviewers involved in screening and data extraction have
been trained in scoping review methodology.

However, certain limitations should be considered.
The review will be limited to studies published in certain
selected languages, potentially excluding relevant
research conducted in other languages. The review may
encounter difficulties in synthesising the findings due to
the heterogeneity of the outcomes, digital tools and eval-
uation methodologies across the studies. Additionally,
we chose to conduct our grey literature search exclu-
sively through Google Scholar due to its broad indexing
of academic and non-academic sources, including
preprints, technical reports, policy documents and
conference materials. This method is commonly used in
scoping reviews to identify grey literature across diverse
domains and was deemed appropriate given the wide
scope of this review and the multidisciplinary nature
of digital self-care solutions. However, we acknowledge
that grey literature sources indexed in databases such as
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Embase and CINAHL were not included in our search
strategy, which may limit our ability to capture all rele-
vant non-journal literature. This decision was made to
keep the scope manageable and transparent within avail-
able resources and aligns with the review’s aim to map
existing published evidence rather than exhaustively
document all grey sources.

Finally, the quality of the included studies will not be
formally assessed, as this is not typically within the scope of
a scoping review. This limitation could affect the strength
of the conclusions regarding the efficacy and safety of the
identified digital self-care solutions.

Patient and public involvement

Although patients and the public were not involved in
the design or conduct of this study, efforts will be made
to ensure the findings are accessible to interest-holders.
This will include healthcare providers, policymakers
and patient advocacy groups. Dissemination strategies
may involve creating summary reports, infographics and
presentations tailored to different audiences to facilitate
understanding and utilisation of the results.

Ethics and dissemination

As this study involves the review of existing literature,
ethical approval is not required. The findings will be
disseminated through peerreviewed publications,
conference presentations and engagement with relevant
interest holders to inform policy and practice. Addi-
tionally, the results will be shared with patient advocacy
groups and other community organisations to support
the broader adoption of digital self-care solutions in
diabetes management.
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