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[bookmark: _Toc207737662]1. Introduction
According to Matthias et al., (2023), Type 2 diabetes mellitus (T2DM) is a long-term metabolic condition characterised by impaired insulin production or utilisation, leading to elevated blood glucose levels. It presents one of the most significant health challenges in the United Kingdom due to its rising prevalence and the long-term complications associated with poor glycemic control. To support self-management among individuals living with chronic conditions like T2DM, digital health interventions (DHIs) have emerged as a promising strategy (Jenny et al., 20222). These interventions are particularly relevant as healthcare integrates technology-enabled solutions. Self-management involves behaviours such as medication adherence, blood glucose monitoring, regular physical activity, and following appropriate dietary practices. DHIs, including mobile applications, telehealth platforms, wearable devices, and online education, are designed to empower individuals by providing personalised monitoring, feedback, and behavioural support, enabling greater control over their condition (Mohammad et al., 2024).
 
This scoping review aims to investigate the impact of DHIs on self-management behaviours and outcomes among adults with T2DM in the UK. The goal is not to assess the effectiveness of specific interventions but to map the existing research landscape, synthesising key patterns in the literature while identifying gaps for future studies. Key concepts integral to this review include "digital health," which encompasses the use of digital tools and technologies to enhance health services and patient management, and "self-management," reflecting individuals' ability to manage their symptoms and lifestyle changes related to chronic conditions. Scoping reviews provide a structured method for mapping available evidence on topics where new interventions or rapidly evolving technologies require exploration beyond narrowly focused evaluations. The rationale for this review is grounded in the increasing interest in digital health solutions within the UK healthcare system. As the NHS prioritises digital transformation to improve care quality and manage the burden of long-term diseases, DHIs offer a potential avenue for empowering patients and improving clinical and behavioural outcomes. However, while DHIs are widely promoted, evidence regarding their actual impact on self-management in the UK context is still inconsistent. Thus, this review seeks to elucidate these nuances further and explore the implications for health policy, clinical practice, and future research.

[bookmark: _Toc831596455]2. Background
Type 2 diabetes mellitus (T2DM) is one of the fastest-growing chronic conditions around the globe. In the UK, the incidence of T2DM has steadily increased, driven by an ageing population, lifestyle factors, and broader socioeconomic determinants of health (Goodall et al., 2021; NHS, 2025; Alfarwan et al., 2025). Effective self-management is essential to prevent complications such as neuropathy, cardiovascular disease, and kidney failure. As traditional diabetes services face increasing pressure, digital health is being recognised as a crucial strategy to support patients outside of conventional clinical settings. Current UK policy strongly encourages the integration of digital health interventions (DHIs) into routine care. The National Health Service (NHS) Long Term Plan emphasises digital-first approaches, remote monitoring, and patient-facing technologies to improve self-management and reduce reliance on in-person services (Bokolo, 2021). Similarly, the NHS Digital Strategy highlights the importance of data-informed decision-making, digital education platforms, and remote care pathways (NHS Digital, 2025; Zhang et al., 2022). The National Institute for Health and Care Excellence (NICE) guidelines also endorse the use of technology-based interventions to enhance diabetes education, lifestyle modification, and medication adherence (Diabetes, 2022; Vluggen et al., 2021). Several digital health services are currently in operation within UK diabetes care. These include the NHS-funded Diabetes Prevention Programme app, remote monitoring tools used in primary care, teleconsultation platforms, and commercial health apps like myDiabetes, mySugr, and FreeStyle LibreLink. Wearable glucose monitoring systems, particularly flash glucose monitoring devices, have gained popularity and have been shown to encourage continuous engagement with blood glucose tracking (Robbins et al., 2022). Additionally, online structured education programmes such as the NHS-approved "Healthy Living for People with Type 2 Diabetes" offer patient-centred learning outside clinical environments. 
Despite recent advancements, several challenges remain. Research indicates that patient engagement with digital health interventions (DHIs) varies significantly based on factors such as digital literacy, socioeconomic status, age, cultural background, and personal motivation (Kemp et al., 2021). Key issues include concerns about data privacy, the accessibility of DHIs for disadvantaged populations, and disparities in the adoption of DHIs across different demographic groups. Furthermore, many digital tools have not undergone rigorous evaluation in studies conducted in the UK, leading to uncertainty about their long-term effectiveness and sustainability (Deo et al., 2026).  For policymakers and practitioners to make informed decisions, it is essential to understand how DHIs impact self-management within the real-world context of UK healthcare. This context underscores the importance of conducting a scoping review to map existing knowledge and identify areas requiring further research, especially given the rapid evolution of digital health and its increasing integration into everyday diabetes care.

[bookmark: _Toc1321338450]3. Methods
According to (Pollock et al., 2024) this scoping review followed a structured framework aligned with recognised methodologies for evidence mapping. The review was designed to ensure transparency, reproducibility, and comprehensiveness (Walker et al., 2025).
Data Collection Approach
A systematic search was conducted using academic databases to gather relevant literature, including PubMed, CINAHL, Scopus, PsycINFO, and the University of Wales Trinity Saint David Library search tool, along with Google Scholar. These databases were chosen for their extensive coverage of medical, nursing, psychological, and interdisciplinary research. 
 
The search terms combined keywords and Boolean operators, including:  
• digital health AND type 2 diabetes AND UK  
• self‑management AND digital intervention  
• mobile health OR mHealth OR telehealth  
• United Kingdom OR UK  
 
Inclusion criteria were strictly defined to ensure relevance:  
• Peer‑reviewed primary or secondary research  
• Published within the last 10 years  
• Focused on adults with type 2 diabetes  
• Evaluated digital or technology‑based interventions  
• Conducted in the UK or included UK‑based data  
 
Exclusion criteria were also established:  
• Studies not focused on T2DM  
• Studies focused on children or adolescents  
• Editorials, commentaries, and policy papers  
• Research not involving digital health interventions  
 
For data analysis, studies that met the inclusion criteria were charted and analysed through thematic analysis. Key aspects of each study, such as aims, methodology, intervention type, and findings, were summarised in tables. Utilising Braun and Clarke's (2006) six-phase process, thematic analysis was employed to identify patterns across the studies, specifically concentrating on self-management behaviours, outcomes, and user experiences (Ahmed et al., 2025). This methodology is particularly suited to scoping reviews aimed at identifying themes from a diverse range of evidence (Shah et al., 2020). Regarding ethical considerations, since this was a secondary analysis of published literature, no direct ethical approval was required. However, ethical principles such as maintaining transparency, avoiding bias in article selection, and ensuring correct referencing of all sources were strictly adhered to. The review followed responsible data use and academic integrity principles in line with the UWTSD Research Ethics & Integrity Code of Practice (UWTSD, 2025).  


[bookmark: _Toc2065750594]4. Results
Summary Tables
	Author(s), Year
	Research Objectives
	Participants
	Methods

	 Key Findings


	Steven et al., (2022)
		


	To find the impact of using digital health technologies on laboratory confirmed HbA1c



	25 studies comprising 3,360  
	Systematic review  
	MHealth- Reduces Hb1A, Type 1,2 Prediabetics

	Alfarwan et al., 2025
	To investigate the most important demographic and socioeconomic factors associated with telemedicine use among individuals with T2DM in primary care.



	16 studies involving 71,336  
	Systematic review and meta-analysis
	Female patients were slightly more likely to use telemedicine than male patients. 

	Lamptey et al., 2025
	To determine the association between structured diabetes self-management education (DSME) and glycaemic control in persons living with diabetes
	1389 RCT
	Systematic review
	Structured Diabetes Self-Management Education (DSME) improves glycaemic control

	Rhoon et al 2020
	To conduct a systematic review to determine which technology-driven diabetes prevention interventions were effective in producing clinically significant weight loss, and to identify the behaviour change techniques and digital features frequently used in effective interventions.
	3510 RCT
	Systematic review
	Technology-driven intervention can help prevent type 2 diabetes.

	Nawwarah et al, (2025)
	To investigate the most important demographic and socioeconomic factors associated with telemedicine use among individuals with T2DM in primary care.
	16 studies involving 71,336  
	Systematic review and Meta-analysis
	Individuals with higher education levels were much more likely to use telemedicine than those with lower education 

	Debby et al., (2023)
	To compare the efficacy of digitally assisted interventions on the glycated haemoglobin (HbA1c) levels of patients with type 2 diabetes by performing a systematic review, network meta-analysis and component network meta-analysis.
	75 trials involving 9764 participants
	Systematic review and component network Meta-Analysis
	The NMA comprehensively assessed 75 RCTs comparing 17 types of telemedicine and digital self-management interventions for T2DM.






Thematic Analysis
Across the reviewed studies, several themes emerged, reflecting the impact of DHIs on self‑management in adults with T2DM. These themes are outlined below.
Theme 1: Improved Access and Convenience
Numerous studies have shown that digital health interventions (DHIs) significantly improve access to diabetes education, monitoring tools, and support services. Users have reported greater convenience in tracking their blood glucose levels using apps and wearable devices, which has reduced the frequency of clinic visits (Avari et al., 2025). Remote care platforms have enabled prompt communication with healthcare professionals, allowing for timely adjustments to treatment plans (Hamann et al., 2023). DHIs seem to eliminate obstacles related to travel, scheduling, and time constraints, particularly benefiting individuals with busy lifestyles or limited mobility.
Theme 2: Enhanced Engagement and Behaviour Change
Several studies have shown that digital tools can enhance motivation and engagement in self-management behaviours. Apps that provide feedback, reminders, and personalised goal setting have been linked to improvements in medication adherence, dietary choices, and physical activity levels (Hietbrink et al., 2023). Wearable devices enable continuous self-monitoring, fostering real-time awareness of glucose fluctuations and encouraging behavioural adjustments. Additionally, structured digital education programs offer accessible content that enhances knowledge, confidence, and self-efficacy (Fraser et al., 2025). 
Theme 3: Variability in User Experience and Digital Literacy
Despite their positive impacts, studies have consistently shown disparities in the uptake of Digital Health Interventions (DHIs). Older adults, individuals with low digital literacy, and those from socioeconomically disadvantaged backgrounds are less likely to use digital tools consistently (Miller et al., 2024). Some participants reported difficulty navigating apps or interpreting data, while others expressed a preference for traditional face-to-face interactions. If accessibility issues are not addressed, DHIs may unintentionally widen health inequalities. 



Theme 4: Clinical Outcomes and Glycaemic Control
Multiple studies have shown that sustained use of digital health interventions (DHI) can improve HbA1c levels (Ross et al., 2022). Continuous glucose monitoring systems have demonstrated strong evidence of clinical benefits. However, some studies reported only modest improvements, with results varying depending on the level of engagement and the type of intervention. Additionally, the evidence regarding the long-term sustainability of these improvements remains mixed (Woodard et al., 2022).
Theme 5: Implementation Challenges
Challenges included technological issues, poor integration with NHS systems, concerns about data privacy, and inconsistent patient engagement. Healthcare professionals noted that monitoring digital data and responding to messages added to their workload (Oudbier et al., 2024). Additionally, some interventions lacked personalisation, which diminished their effectiveness for individuals with complex needs.
[bookmark: _Toc638255990]5. Discussion
According to Kingshuk et al., (2021), the increasing incidence of type 2 diabetes mellitus (T2DM) is a significant public health concern. globally and within the United Kingdom. Managing T2DM effectively requires ongoing engagement with self-care behaviours, including blood glucose monitoring, dietary control, physical activity, and adherence to medication regimens. Traditional face-to-face education and support programs have been central to diabetes management, but barriers such as workforce limitations and time pressures have hampered their reach and effectiveness. Consequently, Digital health interventions (DHIs), including mobile apps and telemedicine, are transforming how healthcare is delivered. Online education portals and wearable technologies have emerged as promising tools for self-management. These interventions align with UK health policy goals aimed at digital transformation within the National Health Service (NHS, 2025), expanding patient access while alleviating pressure on clinical services. Recent evidence from a wide range of reviews highlights the growing diversity of DHIs and their capacity to address complex, individualised needs in chronic disease management. Studies, such as those reviewed in Digital Tools for Self-Management of Type 2 Diabetes Mellitus including, Kerr et al., (2024) demonstrate that these tools can deliver improvements in key health outcomes through mechanisms such as personalised feedback, behavioural nudging, and patient, clinician communication enhancement, demonstrate that these tools can deliver improvements in key health outcomes through mechanisms such as personalised feedback, behavioural nudging, and enhanced patient, clinician communication these benefits, questions remain about accessibility, engagement, integration into clinical pathways, and long‑term sustainability of their effects (Steven et al., 2022; Peiris et al., 2023).

[bookmark: _Toc1418295823]Improved Access and Convenience
According to Manria et al., (2025) a defining advantage of DHIs is their ability to improve access to self‑management support. Unlike face‑to‑face models that rely on fixed schedules and physical attendance, digital solutions offer convenient, on‑demand access that can be flexible and fit within a patient’s lifestyle. This flexibility is particularly relevant for individuals with work or family commitments, mobility challenges, or those living in remote areas, a finding that echoes nationwide observations from the Healthy Living digital T2DM program. Alfarwan et al., (2025) found that mobile‑based self‑management programs led to improved patient satisfaction and engagement, particularly where interactive-paced education and easy communication with healthcare providers were provided. Siet et al., (2025) reported that digital tools enabled better time management and continuity of care, reducing missed appointments and fostering ongoing self-awareness of glycaemic control. This shift toward patient‑centred, technology‑enabled care aligns with the NHS’s Long-Term Plan (2025) and the broader policy agenda to deliver “digital‑first” healthcare interactions. However, accessibility is not evenly distributed. The same technologies that empower some users can inadvertently exclude others. The digital divide, stemming from disparities in digital literacy, affordability, and cultural relevance, continues to shape patient experiences (Steven et al., 2022). For example, Rhoon et al., (2020) emphasised that the success of DHIs depends heavily on users’ comfort with digital platforms and their confidence in navigating digital care environments. This uneven digital readiness poses ethical and practical challenges for healthcare systems aiming to promote equity in chronic disease management.

[bookmark: _Toc538642132]Behavioural Engagement and Theoretical Underpinnings
The mechanisms by which DHIs achieve behavioural change are rooted in behavioural science frameworks, such as the Health Belief Model(1950s), Self‑Determination Theory (1985) and Social Cognitive Theory, Albert Bandura, (1986). Central to these is the concept that timely feedback, self‑monitoring, and goal setting foster sustained engagement and accountability in the management of chronic conditions (Peiris et al., 2023). Most reviewed interventions incorporate one or more elements of behavioural support: personalised reminders, interactive goal‑tracking, educational prompts, and real‑time analytics. Debby et al., (2023) noted that personalised feedback, delivered through app notifications or text messaging, was particularly effective at reinforcing positive behaviours, such as daily glucose logging or step count adherence.  In several studies, engagement was strongest when tailored messages reflected user progress, preferences, and context. For instance, adaptive systems that modify goals based on users’ prior success rates had greater retention and motivation effects than static content delivery (Alfarwan et al., 2025). Additionally, social features, such as peer forums or shared progress tracking, were found to enhance motivation through community reinforcement. These findings align with broader research in digital health that emphasises human‑centred design and co‑creation as vital to sustained user engagement (Al Mahmud et al., 2026). Nevertheless, maintaining high engagement remains a challenge. Many users display initial enthusiasm followed by gradual attrition, a trend widely observed across mobile health applications. Nawwarah et al., (2025) suggest that integrating gamification, improved user interface design, and professional feedback loops may counter this decline. In contrast, less personalised or overly complex DHIs often fail to maintain long-term user commitment.

[bookmark: _Toc438785194]Clinical and Behavioural Outcomes
Evidence regarding clinical outcomes linked to DHIs is promising but inconsistent. Randomised controlled trials and meta‑analyses demonstrate improvements in HbA1c, body weight, and physical activity levels among participants who engaged with DHIs for at least three to six months (Kerr et al., 2024). However, Debby et al., (2023) observed that interventions combining behaviour‑tracking with clinician oversight yielded the greatest effects on glycaemic control. Similar patterns emerged. According to Lamptey et al., (2025), interactive mobile applications contributed to statistically significant but modest reductions in HbA1c levels over twelve months. However, some studies reported mixed or transient effects, with early improvements diminishing over time (Rhoon et al., 2020). The variation in clinical outcomes may be explained by differences in intervention intensity, level of personalisation, and user adherence. For instance, Steven et al., (2022) argued that without adequate behavioural reinforcement or clinical feedback, users may revert to baseline behaviours once the novelty of the digital tool wanes. Another key limitation is the short follow‑up periods in most published studies. Long‑term sustainability remains underexplored, particularly in UK‑based contexts. Alfarwan et al., (2025) emphasise the need for longitudinal evaluations to determine whether DHI‑induced behavioural changes persist beyond initial intervention phases. In addition to clinical metrics, psychosocial outcomes, such as patient empowerment, self‑efficacy, and health literacy, feature prominently in the literature. Qualitative data from the Healthy Living program NHS (2026) show that participants valued the sense of control and reassurance gained from continuous access to verified educational materials and peer discussion boards. These findings highlight that DHIs may Improve overall well-being and the quality of life related to diabetes. even if improvements in biomedical markers are modest.

[bookmark: _Toc862388721]Equity and Digital Inclusion
While DHIs promise to expand self‑management accessibility, several studies underline the risk of exacerbating health inequalities. GOV.UK (2020) identified that vulnerable groups, including older adults, individuals with limited English proficiency, and those from lower socio‑economic backgrounds, may encounter substantial barriers to digital engagement. Nawwarah et al., (2025) found that digital literacy training and culturally tailored content significantly improved adoption among minority populations. Still, such approaches remain inconsistently implemented within routine care. The NHS’s commitment to digital inclusion demands practical interventions that bridge divides rather than reinforce them. Strategies include offering hybrid care models that blend digital and face‑to‑face options, simplifying user interfaces, and incorporating universal design principles. Lamptey et al., (2025) further noted that co‑design processes, where patients contribute directly to app development, can help ensure relevance across diverse backgrounds. Ensuring equity also extends to data governance and trust. Concerns about data privacy and security continue to deter some patients from using digital platforms. Steven et al., (2022) argue that transparent communication about data protection, along with NHS‑endorsed certification standards, could strengthen user confidence and clinician recommendation rates.

[bookmark: _Toc1775717955]Integration and Implementation Challenges
A recurring theme across the literature concerns the integration of DHIs into existing healthcare systems. Current digital interventions often operate in isolation, limiting data flow between patient applications and clinical records. This siloed approach undermines continuity and creates additional workload for clinicians. Alfarwan et al., (2025) stress the importance of interoperability, enabling data collected from apps or wearables to feed seamlessly into NHS electronic health records. Clinician engagement is another critical facilitator of success. Debby et al., (2023) found that interventions accompanied by clinician supervision achieved greater adherence than fully automated models. Yet, lack of clear guidance and time constraints frequently prevent healthcare professionals from recommending or monitoring digital tools. Addressing this requires dedicated training and policy frameworks that clearly define professional roles within digital care ecosystems. Implementation research also identifies organisational barriers, including funding constraints, complex procurement processes, and gaps in digital infrastructure. Lamptey et al., (2025) call for national coordination to support scalable deployment, while Nawwarah et al., (2025) highlight the value of public‑private partnerships to maintain innovation. Without systemic alignment, the promise of DHIs risks being diluted by fragmented or pilot‑based adoption.

[bookmark: _Toc1395374506]Study Quality and Research Gaps
Despite a growing body of literature, variability in study design, quality, and reporting limits firm conclusions about overall DHI effectiveness. Many trials feature small sample sizes, short durations, or lack blinding, and few include cost‑effectiveness analyses, GOV.UK (2020), a critical omission for NHS policy planning. Steven et al., (2022) argue that establishing standardised outcome measures and core evaluation frameworks would facilitate comparisons across interventions. Moreover, most evidence originates from heterogeneous international contexts, which may not translate directly to the UK’s integrated health system. The relative scarcity of UK‑specific trials hampers understanding of local implementation barriers, especially those tied to NHS governance and commissioning structures. Future work should prioritise pragmatic, large‑scale studies embedded in NHS practice that evaluate not only clinical metrics but also workflow integration, user experience, and equity effects. The findings from this scoping review illuminate both the promise and complexity of digital health interventions for T2DM self‑management in the UK. DHIs can enhance accessibility, empower self‑care, and improve behavioural outcomes through personalised, flexible delivery models. Evidence across multiple reviews. supports their capacity to lower HbA1c levels and promote sustained behaviour change when grounded in behavioural theory, for example, Skinner (1937) Operant Conditioning Theory (Bouton and Balleine, 2019) and integrated clinical feedback. However, significant challenges persist in ensuring equitable access, integrating digital tools into health systems, and demonstrating long‑term efficacy. Bridging digital divides demands sustained investment in user education, culturally sensitive design, and policies that balance innovation with inclusion. Meanwhile, standardising evaluation methods and providing clearer professional guidance within the NHS are essential to move from fragmented pilot projects to sustainable digital care pathways. Ultimately, DHIs reflect a paradigm shift, from reactive, clinic‑centred care to proactive, data‑driven self‑management. Their success will depend not only on technological sophistication but also on the system’s ability to deliver equitable, trustworthy, and evidence‑based support for every person living with type 2 diabetes in the UK.

[bookmark: _Toc1927098373]6. Recommendations 
There is a pressing need for more UK-based randomised controlled trials (RCTs) to evaluate the long-term impacts of digital health interventions (DHIs). Research should specifically focus on underserved populations to gain insights into the barriers they face regarding engagement. Conducting comparative studies that explore various types of DHIs would significantly bolster the evidence base. Additionally, longitudinal studies are essential for assessing sustained behaviour change over time. For policy and practice, it is crucial to enhance digital literacy support programs within NHS diabetes services and ensure the integration of DHIs into clinical systems to facilitate coordinated care. Training healthcare professionals on these digital health tools should be prioritised. Furthermore, equitable access must be a focus, which can be achieved by developing culturally and linguistically appropriate digital solutions. Lastly, strengthening data privacy and security in digital platforms is imperative to instil trust and confidence in these health interventions.



[bookmark: _Toc1251396187]7. Conclusion
This scoping review mapped the current evidence on how digital health interventions influence self‑management among adults with type 2 diabetes in the UK. The findings indicate that these interventions can significantly enhance access to support, improve patient engagement, and facilitate positive behavioural changes such as regular blood glucose monitoring, medication adherence, and healthier lifestyle choices. Several studies also suggest potential clinical benefits, including improvements in glycaemic control for individuals who consistently engage with digital tools. Despite these advantages, the review highlights persistent inequalities in access, particularly for older adults, those with lower digital literacy, and individuals from Individuals from economically disadvantaged backgrounds. Variation in user engagement, technological barriers, and limited integration with NHS systems also pose challenges. Addressing these issues is essential to ensuring that digital health solutions are effective, inclusive, and sustainable across diverse population groups. Ultimately, this will lead to better outcomes for everyone living with type 2 diabetes.
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