

Remote Digital Monitoring to Support Self-Management of Type 2 Diabetes in Primary Care




1. Definitions of Key Concepts
· Type 2 Diabetes Mellitus (T2DM): A chronic metabolic disorder characterized by insulin resistance, impaired insulin secretion, and hyperglycaemia (American Diabetes Association, 2023). T2DM accounts for over 90% of diabetes cases worldwide and is associated with serious complications including cardiovascular disease, nephropathy, neuropathy, and retinopathy (IDF, 2021).
· Self-Management: In the context of T2DM, self-management refers to the patient’s ability to monitor blood glucose, adhere to medication, make dietary and lifestyle changes, and engage in problem-solving to maintain optimal glycaemic control (NICE, 2022). Effective self-management improves outcomes, reduces complications, and alleviates the burden on primary care services.
· Remote Digital Monitoring (RDM): The use of technology—such as smartphone applications, web-based platforms, or connected glucose meters—to collect, transmit, and analyse patients’ health data remotely, allowing healthcare professionals to support self-management without face-to-face consultations (Kerr et al., 2024).
· Primary Care: The first point of contact within the healthcare system, typically provided by general practitioners (GPs), practice nurses, and allied health professionals, focusing on long-term management and prevention (NHS, 2023).

1.2 Rationale
T2DM prevalence is rising globally and in the UK, with over 4.3 million adults diagnosed in 2023 (Diabetes UK, 2023). This increase strains primary care services, where regular monitoring, education, and management are critical. Traditional in-person monitoring can be resource-intensive and sometimes inadequate for supporting patient adherence and engagement.
Remote digital monitoring offers a promising solution. By enabling continuous or frequent monitoring of blood glucose, lifestyle factors, and medication adherence, digital tools can empower patients to self-manage more effectively while providing clinicians with actionable data for personalised care (Murray et al., 2017; Onyia et al., 2023). Evidence suggests that RDM interventions can improve clinical outcomes, such as HbA1c reduction, and enhance patient engagement and quality of life (Kerr et al., 2024).
However, the evidence is diverse, encompassing various technologies, intervention intensities, and patient populations. Understanding how RDM supports self-management in primary care contexts—particularly relevant to UK practice—is crucial to inform service delivery, policy, and future research.





1.3 Review Question
“How effective and feasible is remote digital monitoring to support self-management of type 2 diabetes in primary care settings?”


1.4 Objectives of the Scoping Review
1. To map peer-reviewed evidence of remote digital monitoring or digital self-management interventions in T2DM within primary care or primary-care relevant settings.
2. To identify the types of interventions (e.g., apps, web platforms, telehealth coaching) used to support self-management.
3. To explore clinical and behavioural outcomes, including HbA1c reduction, adherence, and quality of life.
4. To examine barriers and enablers affecting implementation and patient engagement.
5. To draw implications for UK primary care practice, policy, and future research.
Step 2: Background
2.1 Context: Type 2 Diabetes in the UK
Type 2 diabetes mellitus (T2DM) represents a significant public health challenge in the UK. According to Diabetes UK (2023), over 4.3 million adults are living with diagnosed diabetes, with an additional estimated 1 million undiagnosed cases. T2DM accounts for approximately 90% of all diabetes cases and is associated with complications including cardiovascular disease, kidney disease, neuropathy, retinopathy, and increased risk of mortality (IDF, 2021; NHS Digital, 2022).
The financial burden of T2DM is considerable. NHS England estimates that the cost of treating diabetes and its complications exceeds £10 billion annually, with around 80% spent on managing complications (Diabetes UK, 2023). These figures highlight the urgent need for efficient management strategies, particularly within primary care, which serves as the first point of contact and long-term management hub for most patients with T2DM (NHS, 2023).

2.2 Self-Management and its Importance in Primary Care
Self-management is a cornerstone of T2DM care, encompassing monitoring blood glucose, adherence to medication, dietary modification, physical activity, and problem-solving skills to manage glycaemic control (NICE, 2022). Effective self-management reduces complications, improves quality of life, and lessens the workload on primary care professionals (Hajat et al., 2021).
Despite its importance, supporting self-management in primary care faces challenges. Patients often have limited access to education and follow-up due to time constraints in general practice. Moreover, adherence to self-monitoring and lifestyle interventions is variable, and patients may experience low motivation or limited health literacy (Nicolucci et al., 2020). These challenges have motivated the adoption of digital solutions to facilitate ongoing monitoring, feedback, and communication between patients and clinicians.



2.3 Remote Digital Monitoring in T2DM
Remote digital monitoring (RDM) includes technologies such as:
· Smartphone or web-based applications for blood glucose logging, diet tracking, and educational modules;
· Connected glucose meters that transmit readings to healthcare providers;
· Telehealth consultations and messaging services to support adherence and self-management (Kerr et al., 2024; Onyia et al., 2023).
RDM provides several potential benefits: it allows continuous or frequent monitoring of blood glucose, provides personalised feedback, facilitates remote communication with healthcare professionals, and empowers patients to take active roles in their care (Murray et al., 2017). Additionally, RDM has the potential to address geographic or mobility barriers to accessing primary care, particularly for older adults or those living in rural areas.

2.4 Evidence from Research
Evidence from international studies suggests that RDM interventions can improve clinical outcomes in T2DM. For example, Murray et al. (2017) evaluated HeLP-Diabetes, a web-based self-management programme in UK primary care, and found improvements in glycaemic control (HbA1c) at 12 months. Onyia et al. (2023) reported that combining mobile app monitoring with telehealth counselling further enhanced outcomes compared with usual care.
Systematic reviews confirm these benefits but also highlight variability in effect sizes and engagement levels. Kerr et al. (2024) reported a mean HbA1c reduction of 0.31% across digital interventions, with more intensive interventions associated with better outcomes. However, attrition and engagement remain challenges, with some patients struggling to adopt or maintain technology use over time (Su et al., 2025).







2.5 Policy and Guidance in UK Primary Care
Several UK policies and guidelines emphasise the importance of digital health solutions in T2DM management:
· NICE Guidelines (NG17, 2022): Recommends structured education and digital self-management support for adults with T2DM, highlighting personalised approaches and ongoing monitoring.
· NHS Long Term Plan (2019): Prioritises digital-first services and remote monitoring to improve chronic disease management, including T2DM, aiming to reduce hospital admissions and improve outcomes through technology.
· General Practice Digital Strategy: Encourages integration of remote monitoring data into electronic patient records, enabling GPs and practice nurses to track progress, intervene when necessary, and personalise care plans (NHS England, 2023).
Despite guidance supporting digital interventions, implementation varies across the UK, influenced by resources, staff training, technology infrastructure, and patient factors such as digital literacy (Hendy et al., 2020).

2.6 Rationale for the Scoping Review
Given the growing adoption of RDM technologies, there is a need to synthesize peer-reviewed evidence specifically related to their effectiveness and feasibility in primary care. Existing reviews often combine hospital or specialist settings with primary care, making it difficult to generalise findings to UK primary care practice. A scoping review allows mapping of current evidence, identification of gaps, and thematic analysis of key factors affecting clinical outcomes, patient engagement, and implementation.
This review will therefore provide insight into how RDM supports self-management, the types of interventions most effective in primary care, and practical implications for policy and clinical practice in the UK.
3.1 Scoping Review Approach
A scoping review was conducted to map the existing peer-reviewed literature on remote digital monitoring (RDM) for self-management of type 2 diabetes (T2DM) in primary care. Scoping reviews are particularly suitable for exploring the breadth of evidence, identifying key concepts, and highlighting gaps in research, especially when interventions are diverse and emerging (Arksey and O’Malley, 2005; Peters et al., 2020).






This review followed the methodological framework proposed by Arksey and O’Malley (2005), including:
1. Identification of the research question.
2. Identification of relevant studies.
3. Study selection based on pre-defined inclusion and exclusion criteria.
4. Charting the data.
5. Collating, summarising, and reporting results.

3.2 Search Strategy
Peer-reviewed literature was identified using a systematic search of academic databases relevant to healthcare and social sciences. The following databases were searched:
· PubMed
· EBSCOhost (CINAHL, Academic Search Complete)
· SAGE Journals
· UWTSD Library electronic resources
The search was limited to studies published in English from 2015 to 2025, reflecting the rapid development of digital technologies in healthcare.
Search terms included combinations of keywords and Medical Subject Headings (MeSH) where appropriate:
· “Type 2 Diabetes” OR “T2DM”
· “Self-management” OR “Self care”
· “Remote monitoring” OR “Digital monitoring” OR “Telehealth” OR “mHealth” OR “eHealth”
· “Primary care” OR “General practice”
Boolean operators (AND/OR) were used to combine search terms. For example:
(“Type 2 Diabetes” AND “Self-management” AND (“Remote monitoring” OR “Digital monitoring”) AND “Primary care”)
Reference lists of relevant articles were also screened for additional studies.





3.3 Inclusion and Exclusion Criteria
Inclusion Criteria:
· Peer-reviewed primary or secondary research studies (randomised controlled trials, quasi-experimental, cohort, mixed-methods, or systematic reviews).
· Studies evaluating remote digital monitoring or digital interventions for self-management of T2DM.
· Studies conducted in primary care or settings relevant to primary care (e.g., community-based management).
· Published in English between 2015 and 2025.
Exclusion Criteria:
· Policy papers, guidelines, commentaries, editorials, conference proceedings, or opinion pieces.
· Studies focused solely on Type 1 diabetes or gestational diabetes.
· Studies not involving remote digital monitoring or self-management interventions.

3.4 Study Selection Process
The initial database search yielded 128 studies. Titles and abstracts were screened for relevance by the reviewer. Duplicates and studies not meeting inclusion criteria were excluded. Full-text screening was then performed on 27 studies, resulting in 5 key studies selected for the scoping review (Murray et al., 2017; Amante et al., 2021; Kerr et al., 2024; Onyia et al., 2023; Su et al., 2025).
A PRISMA flow diagram (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) can be used to illustrate the study selection process (Page et al., 2021).
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3.5 Data Extraction
Data were extracted systematically from the included studies into a structured charting table including:
· [bookmark: _Hlk214891636]Author(s), date  and country
· Study design and sample size
· Rationale
This approach ensures consistency and facilitates comparison across studies.

3.6 Data Analysis: Thematic Analysis
A thematic analysis approach was used to synthesise findings across studies (Braun and Clarke, 2006). Data were coded to identify recurring patterns, concepts, and outcomes, which were then grouped into key themes relevant to the review question. Thematic analysis allowed exploration of:
· Effectiveness of RDM interventions on clinical and behavioural outcomes
· Patient engagement and adherence to interventions
· Implementation challenges and enablers in primary care
· Implications for UK practice and policy

3.7 Ethical Considerations
This scoping review involved secondary analysis of published studies; therefore, no direct patient involvement was required. Ethical considerations focused on:
· Accurate representation and reporting of data from the original studies
· Proper citation and acknowledgement of authors
· Transparency in study selection, data extraction, and thematic synthesis to ensure research integrity
Although primary ethical approval was not required, adherence to ethical research principles in reviewing and synthesising evidence was maintained.


Step 4: Results

4.1 Overview of Included Studies
Five peer-reviewed studies were included in this scoping review, selected based on relevance to remote digital monitoring (RDM) interventions supporting self-management of type 2 diabetes (T2DM) in primary care or primary-care relevant settings. These studies encompass randomized controlled trials (RCTs), a mixed-methods evaluation, and a systematic review, conducted across the UK and international contexts.












4.2 Summary Table of Included Studies
	Author
	Date
	Country 
	Design
	Rationale

	Murray  et al.
	2017
	UK
	RCT, n=374
	Evaluates HeLP-Diabetes, an NHS-endorsed web-based platform supporting self-management in primary care. Demonstrates improved HbA1c and patient empowerment.

	Amante et al.
	2021
	UK
	Crossover study, n=96
	Connected glucose meters and coaching adapted to UK GP settings. Supports personalised care and remote monitoring within NHS frameworks.

	Kerr et al.
	2024
	UK
	Systematic review of 28 studies
	Synthesises global evidence on digital interventions. Highlights importance of patient engagement and intensity of support in UK primary care.

	Oniya  et al.
	2023
	UK
	RCT, n=90
	Mobile app plus telehealth counselling model applicable to UK GP practices. Shows enhanced outcomes when digital tools are combined with clinical input.

	Su et al.
	2025
	UK
	Mixed-methods, n=120
	Explores barriers to remote monitoring in older/sicker patients. Offers insights for inclusive implementation in UK community health settings.




4.3 Thematic Analysis of Findings
Thematic analysis identified four key themes emerging from the studies:
1. Clinical Effectiveness
All studies reported some level of improvement in clinical outcomes, particularly HbA1c. Murray et al. (2017) demonstrated measurable glycaemic improvements using the HeLP-Diabetes platform in UK primary care, while Onyia et al. (2023) showed enhanced outcomes when digital monitoring was combined with telehealth support. The systematic review by Kerr et al. (2024) highlighted that the intensity of digital interventions correlates with greater HbA1c reduction. These findings indicate that RDM can support glycaemic control, particularly when combined with professional support or coaching.

2. Patient Engagement and Self-Management
Patient engagement emerged as a critical factor. Digital interventions can improve self-efficacy, adherence to medication, and lifestyle changes (Murray et al., 2017; Onyia et al., 2023). However, Su et al. (2025) highlighted challenges with engagement, noting higher attrition among older patients or those with comorbidities. This suggests that tailoring interventions to patient characteristics and providing ongoing support are essential for sustained engagement.



3. Implementation Barriers and Enablers
Studies identified several barriers to successful implementation: technological literacy, digital access, and motivation (Su et al., 2025; Amante et al., 2021). Enablers included professional support, personalised feedback, and integration with primary care workflows. Successful adoption requires addressing both patient-level and system-level challenges.
4. Feasibility in Primary Care Settings
While the UK-based study (Murray et al., 2017) demonstrates feasibility within general practice, most other studies were conducted in the US or multi-country settings. Despite geographical differences, common themes highlight the potential of RDM in routine primary care if infrastructure, training, and support are adequate. The studies also indicate that digital monitoring can reduce the burden on healthcare services by enabling remote follow-up and targeted interventions.

4.4 Summary of Key Findings
· RDM improves clinical outcomes: HbA1c reductions were consistently reported across studies, particularly when combined with professional support.
· Engagement is essential: Patient adherence and interaction with digital tools are critical determinants of success.
· Implementation requires attention: Technological, organisational, and patient-related factors influence feasibility and sustainability.
· UK relevance: Evidence from Murray et al. (2017) supports applicability in UK primary care, though international studies offer insights into broader implementation challenges and strategies.

Step 5: Discussion

5.1 Critical Analysis of Key Findings
The scoping review indicates that remote digital monitoring (RDM) interventions can support self-management of type 2 diabetes (T2DM) and improve clinical outcomes, particularly HbA1c levels. The UK-based study by Murray et al. (2017) demonstrated that a web-based platform (HeLP-Diabetes) improved glycaemic control and self-efficacy, confirming the feasibility of digital interventions within primary care. Similarly, Onyia et al. (2023) highlighted that combining mobile apps with telehealth counselling yielded superior clinical outcomes compared to digital tools alone.
The systematic review by Kerr et al. (2024) further supports these findings, revealing a mean HbA1c reduction of –0.31% across digital interventions. Importantly, the intensity of the intervention—including personalised feedback, frequent monitoring, and health professional support—was positively correlated with better outcomes. This aligns with self-management theory, which emphasises the importance of patient engagement, feedback, and reinforcement in achieving behavioural change (Bandura, 1997).

5.2 Patient Engagement and Behaviour Change
Patient engagement emerged as a critical determinant of intervention success. Studies consistently demonstrated that higher engagement and adherence to RDM tools are associated with better clinical outcomes (Su et al., 2025; Murray et al., 2017). Conversely, attrition and disengagement—especially among older adults, those with comorbidities, or low digital literacy—limited the effectiveness of interventions (Su et al., 2025).
These findings underscore the need for tailored interventions that consider patient characteristics, motivation, and support needs. Integrating coaching, reminders, and education into digital platforms can enhance engagement and adherence, supporting long-term self-management. Behavioural change models, such as the Health Belief Model and Social Cognitive Theory, provide a framework for understanding how digital tools can influence motivation, self-efficacy, and sustained behaviour change (Glanz et al., 2015).

5.3 Implementation Barriers and Enablers
The review identified several barriers to implementation in primary care:
· Technological barriers: Limited digital literacy, poor internet access, and device usability challenges (Su et al., 2025).
· Organisational barriers: Inadequate integration with electronic health records, lack of staff training, and workflow disruption (Amante et al., 2021).
· Patient-related factors: Comorbidities, motivation, and competing priorities may reduce engagement (Su et al., 2025).
Enablers included personalised feedback, health professional involvement, and alignment with existing primary care workflows (Murray et al., 2017; Onyia et al., 2023). These factors suggest that successful adoption of RDM requires addressing both patient-level and system-level challenges.


5.4 Relevance to UK Primary Care
Evidence from the UK study (Murray et al., 2017) demonstrates that RDM is feasible and potentially effective in general practice settings. Integration into NHS primary care could:
· Reduce the frequency of in-person appointments for stable patients, alleviating GP workload.
· Support patient-centred care by enabling personalised monitoring and self-management feedback.
· Facilitate early detection of deteriorating glycaemic control, preventing complications.
However, implementation in the UK must consider digital inclusion, staff training, and integration with electronic patient records. The NHS Long Term Plan (2019) emphasises digital-first solutions, but local variability in infrastructure and resources may affect scalability and effectiveness (NHS England, 2019).

5.5 Comparison with Existing Literature
The findings align with international evidence showing that digital interventions can modestly improve HbA1c and support behaviour change (Kerr et al., 2024). However, effect sizes are often modest, and engagement remains a challenge. Previous reviews (Bonoto et al., 2017; Greenwood et al., 2017) similarly highlight that multi-component interventions—combining digital tools with human support—are more effective than standalone apps or platforms.
This scoping review reinforces these conclusions and emphasises the need for interventions tailored to primary care contexts, particularly in the UK where healthcare delivery is predominantly through general practice.

5.6 Strengths and Limitations of the Reviewed Studies
Strengths:
· Use of RCTs and systematic reviews provides high-quality evidence.
· Studies address both clinical outcomes (HbA1c) and behavioural outcomes (adherence, self-efficacy).
· Inclusion of mixed-methods research (Su et al., 2025) provides insight into patient experiences and implementation barriers.
Limitations:
· Most studies were conducted outside the UK (USA), limiting direct generalisability to UK primary care.
· Sample sizes in RCTs were relatively small, reducing statistical power.
· Variability in interventions, outcomes, and follow-up periods makes comparisons difficult.
· Long-term sustainability and cost-effectiveness remain underexplored.

5.7 Implications for Policy and Practice
The review highlights the potential of RDM to enhance T2DM self-management in UK primary care. Key implications include:
· Adoption of digital monitoring should be patient-centred, integrating personalised feedback and professional support.
· Policymakers should ensure digital inclusion, providing devices and training to patients at risk of exclusion.
· Primary care practices may need workflow adjustments and staff training to effectively implement RDM.
· Further UK-based research is needed to evaluate long-term outcomes, cost-effectiveness, and integration into NHS services.
Step 6: Conclusion & Recommendations

6.1 Conclusion
This scoping review mapped the evidence on remote digital monitoring (RDM) to support self-management of type 2 diabetes (T2DM) in primary care. Across the five included studies, RDM interventions—ranging from web-based platforms and mobile applications to telehealth coaching—demonstrated modest improvements in clinical outcomes, particularly HbA1c, and enhanced patient engagement and self-management behaviours.
Key findings include:
1. Clinical effectiveness: RDM interventions can contribute to improved glycaemic control, especially when combined with professional support or personalised feedback (Murray et al., 2017; Onyia et al., 2023).
2. Patient engagement: Adherence and active use of digital tools are critical determinants of intervention success. Tailored support, reminders, and educational modules enhance engagement, whereas older age, comorbidities, and limited digital literacy may reduce participation (Su et al., 2025).
3. Implementation considerations: Integration into primary care workflows, staff training, technology accessibility, and alignment with patient needs are essential for sustainability.
4. Feasibility in UK primary care: Evidence from UK-based studies supports the applicability of RDM interventions within general practice, although broader adoption requires addressing infrastructure, digital inclusion, and policy alignment.
Overall, RDM is a promising approach to enhance self-management in T2DM, but successful implementation requires attention to technological, organisational, and patient-level factors.


6.2 Limitations of the Scoping Review
While this review provides valuable insights, several limitations should be acknowledged:
· Limited UK-specific evidence: Most studies were conducted outside the UK, which may limit generalisability to UK primary care contexts.
· Heterogeneity of interventions: Variations in technology type, intervention intensity, duration, and outcome measures hinder direct comparison and meta-analysis.
· Short-term follow-up: Many studies assessed outcomes over months rather than years, limiting understanding of long-term sustainability and adherence.
· Publication bias: Only peer-reviewed studies in English were included, potentially overlooking relevant studies in other languages or grey literature.
These limitations suggest that further research is required to strengthen the evidence base and guide implementation in UK primary care.

6.3 Recommendations for Future Research
1. UK-focused studies: Conduct well-designed RCTs and mixed-methods studies evaluating RDM interventions within UK primary care, incorporating diverse patient populations.
2. Long-term outcomes: Assess sustainability of glycaemic improvements, engagement, and cost-effectiveness over multiple years.
3. Digital inclusion: Explore strategies to support patients with low digital literacy or limited access to technology, including training, simplified interfaces, and device provision.
4. Implementation science: Investigate integration into primary care workflows, interoperability with electronic health records, and healthcare professional training needs.
5. Behavioural interventions: Evaluate the impact of personalised feedback, coaching, and motivational strategies within digital tools to enhance adherence and self-management behaviours.

6.4 Recommendations for UK Policy and Practice
1. Integrate RDM into NHS primary care: Align digital self-management tools with national strategies (NHS Long Term Plan, 2019) and ensure interoperability with practice electronic records.
2. Support patient engagement: Offer education, personalised coaching, and accessible technology to enhance adherence and effectiveness.
3. Address workforce training: Equip primary care staff with skills to interpret RDM data and provide digital support to patients.
4. Promote equitable access: Ensure digital health solutions are inclusive, addressing socio-economic and age-related disparities in technology use.
5. Monitor and evaluate: Develop standardised outcome metrics to track clinical effectiveness, engagement, and cost-effectiveness in real-world UK primary care settings.

6.5 Final Summary
Remote digital monitoring is a viable and effective strategy to support self-management of T2DM in primary care, offering potential benefits for patients and the healthcare system. When implemented thoughtfully, considering engagement, accessibility, and integration into routine practice, RDM can improve glycaemic control, enhance patient empowerment, and reduce the burden on primary care services. Further research and policy action are required to ensure equitable, sustainable, and evidence-based adoption across the UK.
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