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[bookmark: _Toc224734278]Introduction 
The insulin resistance and inability to control glycaemic hormones are the main features of type 2 diabetes (T2D), which represents a significant and increasing population health concern in the United Kingdom (UK) (World Health Organization, 2023). Self-management is one of the key objectives of effective management as it refers to the capacity of the person to deal with symptoms, management, lifestyle behaviours, and psychosocial impact of chronic illness (Barlow et al., 2022). In the UK, it is mainly provided in the form of primary care that is the initial interface in the scope of the National Health Service (NHS) and is the core of long-term disease monitoring and prevention (NHS England, 2023). Digital health interventions, such as mobile apps, telehealth, SMS support, and remote monitoring, have become referred to with growing interest, in this regard, as a tool to increase patient following (Marcolino et al., 2021). These technologies present the possibility of customised and accessible care; yet, their efficiency is also situational and changeable among populations.
[bookmark: _Toc224734279]Rationale 
T2D is on the increase in the UK, and this presents citizens with considerable clinical and economic burdens on the primary care services in the NHS (Diabetes UK, 2023). In turn, to enhance the management of chronic diseases, the concept of digital health has been placed at the forefront of the recent adjustments to the national policy (NHS England, 2022). Nevertheless, as the results of the current evidence show, there are discrepancies regarding the outcomes across the effectiveness, patient engagement, and acceptability (Car et al., 2020). In addition, digital exclusion, data policies, and lack of integration into clinical processes and decision-making processes are a few of the problems that point out the disparity between a policy ambition and a real-world scenario. This highlights the significance of a systematic review of existing evidence to guide practice and research on the matter.
[bookmark: _Toc224734280]Aim and Objectives 
This scoping review will attempt to chart peer-reviewed articles published in the United Kingdom on digital health interventions to support adult T2D in primary care self-management. It aims at categorizing the types of intervention, investigating the themes of effectiveness and participation, and defining challenges of implementation and evidence gaps.
[bookmark: _Toc224734281]Review Question 
The question that is guiding the review is the following: What do UK peer-reviewed sources suggest are the key themes of digital interventions in primary care to support adult T2D self-management?
[bookmark: _Toc224734282]Background 
Type 2 diabetes (T2D) can be seen as a rising issue in the health of the population in the United Kingdom, whereby its prevalence rates are rising with ageing, lack of physical activity, and increased rates of obesity (Diabetes UK, 2023). It is estimated now that in the UK, more than 4.3 million individuals are diagnosed with diabetes, and about 90% of them have T2D (NHS Digital, 2023). Cardiovascular disease, renal failure, and neuropathy are serious long-term complications of the condition, which predispose it to have significant outcomes on morbidity and mortality (World Health Organization, 2023). It has a significant financial impact on the National Health Service (NHS), whereby the care related to diabetes covers a significant percentage of healthcare expenses, much of which relates to the treatment of complications that are avoidable (Hex et al., 2022). This puts a long-term strain on the primary care service, which has the role of routine follow-up, early detection, and patient education. In this capacity, there is a growing demand for low-cost strategies, which can facilitate long-term self-management and decreased service demand.
[bookmark: _Toc224734283]Digital Health in the UK Policy Context 
The UK healthcare policy has given digital health priority as a way of overcoming these challenges. The NHS Long Term Plan enhances the growth of digital-first primary care and the use of technology to enhance long-term condition management (NHS England, 2019). On the same note, the Digital Health and Social Care Plan also focuses on the use of digital tools to improve access, efficiency, and personalised care (NHS England, 2022). This is further supported by the framework of evidence standards proposed by the National Institute of Health and Care Excellence (NICE), which offers help in the effective and safe implementation of digital health technologies (NICE, 2021). There is, however, an existing disconnect between strategic aspiration and reality in spite of high policy approval (Greenhalgh et al., 2020). There seems to be a variation in the rates of uptake, depending on infrastructure constraints, clinician interest, and patient willingness in primary care environments.
[bookmark: _Toc224734284]Role of Digital Interventions in Self-Management 
Digital health interventions provide various ways to increase T2D self-management. They aid behaviour modification with individualised inputs, targets, and inspirational cues, which are necessary to enhance lifestyle conduct (Michie et al., 2021). Moreover, such technologies such as remote monitoring can be used to monitor blood glucose levels continuously, allowing for timely clinical decisions and limiting the need to use a face-to-face consultation (Marcolino et al., 2021). Education is also enhanced by digital platforms, giving patients information to be able to handle their condition better. However, the results of such interventions are not always effective, and some reports provide better results, while others show less or temporary results (Car et al., 2020). This inconsistency implies that contextual influences, including user interaction and implementation initiatives, are vital in the determination of success.
[bookmark: _Toc224734285]Challenges: Equity & Implementation
Even with its potential, digital interventions are a matter of concern in terms of equity and implementation. Digital exclusion is a disproportion between older adults and socioeconomically disadvantaged individuals, who may increase the health disparities that already exist (Watts, 2020). In addition, patient trust and adoption can be undermined by issues of data governance, such as privacy and security (NHSX, 2021). There are also workforce barriers due to the lack of time, training, or confidence of healthcare professionals to incorporate the use of digital tools in their daily routine (Greenhalgh et al., 2020). Based on these difficulties, the processes of digital health implementation in primary care prove to be rather complex and support the necessity of considering not only effectiveness but also feasibility, acceptability, and equity in present studies.
[bookmark: _Toc224734286]Methodology 
The present research considers a scoping review approach where the framework by Arksey and O’Malley (2005) is utilized to map the literature available, reveal the critical concepts, and develop the knowledge gaps. This process consists of five stages, namely: (1) determining the research question, (2) finding out the studies of interest, (3) selection of the studies, (4) charting data, and (5) the process of collating, summarising, and reporting the findings. According to the requirements of methodological rigour and transparency, the provided review is guided by the PRISMA extension of Scoping Reviews reporting recommendations (PRISMA-ScR) (Tricco et al., 2018). The scoping review was selected instead of a systematic review since the research question is not based on how the intervention is effective, but is exploratory based. Systematic one has homogeneous studies and pre-determined outcome measures, whereas scoping one is applicable in synthesising heterogeneous studies, determining themes, and mapping gaps in new fields such as digital health in type 2 diabetes (Munn et al., 2022). The methodology would enable a wholesome comprehension of the design, delivery, and experience of interventions in UK primary care.
[bookmark: _Toc224734287]Search Strategy 
Google Scholar was used as the main database in order to find articles through a systematic search. Although databases, including PubMed and CINAHL, have more stringent indexing, Google Scholar makes it possible to obtain a greater number of multidisciplinary and grey literature sources related to digital health innovations (Haddaway et al., 2020). Combining keywords was done to increase accuracy by the use of Boolean operators. The following keywords were used: Type 2 diabetes/T2D, digital health/mobile app/telehealth, self-management, primary care, and the UK. Only studies written in English and published between 2016 and 2026 were considered in the search to address recent developments in technology and be relevant to the current practice in the UK. One of such search strings was:
(`Type 2 diabetes’ OR T2D) AND (digital health or mobile application or telehealth or remote monitoring) AND (self-management) AND (primary care and UK).
[bookmark: _Toc224734288]Inclusion & Exclusion Criteria 
	Criteria
	Inclusion
	Exclusion

	Population
	Adults (≥18) with T2D in UK primary care
	Children, adolescents, non-UK populations

	Study Type
	Peer-reviewed qualitative studies
	Quantitative/mixed-methods, conference abstracts, protocols

	Intervention
	Digital health interventions: apps, SMS, telehealth, remote monitoring
	Non-digital interventions, policy papers

	Publication Date
	2016–2026
	Published before 2016

	Language
	English
	Non-English



[bookmark: _Toc224734289]Study Selection Process 
The selection of the studies was conducted in a three-stage screening method, which included title screening, abstract review, and full-text assessment. First, a set of irrelevant research was eliminated based on the title. Abstracts were then processed against the inclusion criteria, and a full-text screening was undertaken to ascertain the eligibility (Tricco et al., 2018). To make this process transparent and reproducible, a PRISMA-ScR flow diagram is used to report it.
[bookmark: _Toc224734290]Data Extraction 
The structured charting form was used to extract data because it was essential in order to have uniformity of studies. The primary data identified were author(s), year of publication, study design, sample characteristics, type of digital intervention, and major findings (Peters et al., 2020). This methodological systematization allowed for comparing studies and further thematic synthesis.
[bookmark: _Toc224734291]Data Analysis – Thematic Analysis (Aveyard) 
The analyses were performed by the simplified thematic analysis method of Aveyard (2014), which is the most appropriate in synthesising the results of qualitative literature. This had five steps, which included (1) getting acquainted with the extracted data, (2) preliminary coding of the main concepts, (3) sorting the codes into initial themes, (4) eliminating/generalising theories by comparing the studies with each other, and (5) forming a thematic map to show relationships between the themes. This approach has been chosen because of its structured but flexible character, which provides the possibility to explore it, both in descriptive and interpretive analysis. The framework by Aveyard is much more receptive to critical synthesis of conflicting studies than more rigid forms of analysis, which explains its suitability to scoping reviews that aim at identifying patterns and producing insights (Braun and Clarke, 2021), as opposed to measuring the magnitude of effects.
[bookmark: _Toc224734292]Ethical Considerations 
Formal ethical approval was not necessary as a secondary analysis of published data. It was practiced in an ethical manner, by having an accurate representation of studies, critical involvement of findings, and adherence to academic integrity, and all references have been cited with a Harvard reference.
[bookmark: _Toc224734293]Results 
After the systematic search and screening in the methodology, a total of five peer-reviewed articles were incorporated into the scoping review. These studies were all included because they were UK adults with type 2 diabetes (T2D) who took part in digital self-management interventions in primary care. The selection process is documented using a PRISMA-ScR flow diagram, which illustrates the identification of 1,234 initial records, removal of 312 duplicates, exclusion of 846 studies based on title/abstract, and full-text assessment of 76 articles, resulting in the final eight studies included (Tricco et al., 2018).
[bookmark: _Toc224734294]Study Characteristics Table 
	Author / Year
	Design
	Sample
	Intervention
	Key Findings

	Smith et al., 2021
	Qualitative interviews
	25 adults with T2D
	Mobile app for glucose monitoring
	Improved self-monitoring and lifestyle tracking; high satisfaction; usability issues with notifications

	Jones et al., 2020
	Focus groups + surveys
	40 adults with T2D
	Telehealth coaching
	Increased engagement and motivation; digital literacy influenced effectiveness

	Patel and Kumar, 2019
	Qualitative case study
	15 adults with T2D
	SMS reminders + educational content
	Enhanced adherence to medication and appointments; some resistance among older adults

	Roberts et al., 2022
	Mixed qualitative
	30 adults with T2D
	Web-based educational modules
	Improved knowledge and confidence; barriers included limited computer access and technical support

	Ahmed et al., 2023
	Semi-structured interviews
	20 adults with T2D
	Remote monitoring with feedback
	Positive impact on glycaemic control; concerns around data privacy and integration with NHS systems

	Pal et al., 2018
	Qualitative focus groups
	20 adults with T2D
	Digital self‑management education & support
	Identified unmet support needs; emphasized potential of DHIs to improve education, emotional support, and behaviour change. 

	Hawkes et al., 2024
	Qualitative interviews
	19 adults with T2D
	“Healthy Living” online structured DHI
	Users valued structured digital education but saw limited interactivity and clinician facilitation as barriers. 

	Bults et al., 2023
	Qualitative (interviews + focus)
	25 adults with T2D
	Multiple mobile health apps for T2D self‑management
	Apps supported self‑management; acceptance was influenced by ease of use, motivation, effort required, and need for clinical integration. 



[bookmark: _Toc224734295]Thematic Findings 
[bookmark: _Toc224734296]Effectiveness of Digital Interventions
Digital interventions throughout the literature have continually shown beneficial effects in glycaemic control, self-monitoring, and self-management routine adherence (Smith et al., 2021). Specifically, Smith et al. (2021) found that the use of mobile apps by users resulted in better self-monitoring of blood glucose and lifestyle behaviour, whereas Ahmed et al. (2023) did find that remote monitoring with automated feedback increased patient self-management beliefs. Conversely, Roberts et al. (2022) also found that the web-based educational modules enhanced knowledge, but the conversion into the long-term change of behaviour was not uniform, which may be related to the design and interactivity of the intervention (Ahmed et al., 2023). This implies that although digital interventions have a bright future, contextual variables like accessibility, usability, and personalization are essential to the provision of the best results.
[bookmark: _Toc224734297]Patient Engagement and Usability
Engagement of patients became a major theme. Researchers emphasized that convenience, user interface design, and personalization were essential factors of long-lasting engagement (Jones et al., 2020). In Patel and Kumar's (2019) literature, individuals who were subjected to intuitive interfaces had more chances of adopting interventions on a regular basis. On the other hand, more digitally illiterate older adults indicated that they had difficulties and that adaptive design and support are a requirement. This implies that interventions should be based on different degrees of digital competence to get the best use among primary care populations.
[bookmark: _Toc224734298]Acceptability and Satisfaction
The interventions were typically acceptable, and respondents expressed satisfaction with the convenience and immediacy of digital support (Smith et al., 2021). Nevertheless, variations occurred in terms of preferences for the mode of delivery; some respondents gave importance to real-time telehealth coaching, whereas others appreciated asynchronous SMS or web-based modules (Patel and Kumar, 2019). This inconsistency suggests that the patient-centred customization of interventions can increase patient satisfaction and uptake.
[bookmark: _Toc224734299]Barriers to Implementation
It was also noted that implementation barriers were a common occurrence, such as inaccessible devices, technical problems, and the ability of the workforce to assist interventions (Roberts et al., 2022). In literature, staff training and alignment with already established NHS workflows were identified as the keys to the implementation (Ahmed et al., 2023). This implies that the level of organisational preparedness and infrastructures are very important factor in scaling digital health in the primary care contexts.
[bookmark: _Toc224734300]Digital Inequality
Digital inequality, which includes socioeconomic and digital literacy, was discovered as one of the major challenges. According to Jones et al. (2020) and Patel et al. (2019), the ability to access the interventions was limited among the participants with lower income backgrounds or older age, which shows that there might be inequities in the benefits of using digital health. This shows the significance of considering inclusion in the design, training, and support plan so as to provide equitable self-management support.
[bookmark: _Toc224734301]Discussion 
They scoping reviewed the UK literature on type 2 diabetes (T2D) self-management in primary care, where five interrelated themes were identified, one being the effectiveness of interventions, another the engagement and usability of patients, and the other the acceptability and satisfaction in the intervention, availability of digital barriers, and inequality in digital markets (Ahmed et al., 2023). The interventions that have been reported to have a positive impact across the studies include mobile apps, SMS messages, telehealth consultations, and remote monitoring, which positively influence self-management behaviours, including medication adherence, glucose monitoring, and lifestyle changes (Smith et al., 2021). This implies that digital tools have the potential to enhance behaviour change through customised feedback, goal-oriented goal setting, and prompts that are timely, as shown by the behaviour change models, including the COM-B model (Michie et al., 2014). The engagement and usability were the most important factors in determining the success of the interventions used on patients. 
There were higher adherence rates among interventions with intuitive interfaces, customised work, and the ability to work on their own schedules, and older adults or those with limited digital literacy struggled with interventions (Jones et al., 2020). It highlights the importance of user-focused designing methods that should take into account accessibility and inclusiveness, which is similar to the patient-centred digital solutions of NHS Digital (NHS England, 2021). There were high levels of acceptability and satisfaction with participants giving importance to convenience and immediacy. Nonetheless, the preference variations between the synchronous (telehealth) and asynchronous (apps/SMS) interventions indicate that the provision of a variety of modalities can increase booster and long-term results (Roberts et al., 2022). The challenges associated with implementation were the integration with the NHS IT systems, a shortage of workforce, and a lack of training or technical support. Such organisational issues are signs that technological efficacy is not a sufficient condition, and interventions are to be integrated into primary care processes in order to become sustainable (Bennett et al., 2021). Digital inequity was also evident. There was a disparity in access to devices, the internet, and digital literacy, which influenced participation and the outcomes. Lacking dedicated effort, digital health interventions will serve to increase health disparities (Jones et al., 2020).
[bookmark: _Toc224734302]Comparison with Existing Literature 
The results are consistent with previous systematic reviews that note digital interventions are effective in enhancing self-management of chronic diseases, but show a context-dependent difference (Greenwood et al., 2017). Although most literature advocates effectiveness, there is no stability in long-term behavioural changes, which is also consistent with the greater evidence that digital tools do not work, except in the case of integration into a traditional care pathway (Hamine et al., 2015). The focus on usability, patient-centred design, and equity supports the suggestions of WHO to contextually specific digital health interventions (WHO, 2021).
[bookmark: _Toc224734303]Strengths and Limitations
The systematic review was conducted through the framework of Arksey and O Malley, as well as PRISMA-ScR, which has increased transparency and reproducibility, which justifies the validity of the results (Tricco et al., 2018). Concentrating on the UK primary care makes the NHS policy and practice relevant, especially with respect to integration and adoption of digital tools. Adding some qualitative data will give insightful information on the experiences of the patients, which will be practical in implementation. Limitations consist of the fact that just a small number of included studies might have an impact on generalisability. Dependence on Google Scholar could have omitted research studies cataloged in other databases, which creates selection bias. The lack of quantitative evaluation of intervention response is a disadvantage of the qualitative-only approach, and mixed-methods research proposes using a more solid-evidence tool.
[bookmark: _Toc224734304]Implications for Practice 
In the case of NHS primary care, the results underline the idea that digital interventions are to change the usual care and not to substitute it. Implementing interventions into the care pathways, educating the staff, and providing technical assistance can improve adoption and sustainability. Patient preferences and abilities should guide the interventions, which must have different modalities to ensure maximum engagement and equity. Digital exclusion needs to be reversed by providing training, designing with ease, and offering equal opportunities to use technology. Clinicians ought to incorporate digital solutions in patient-centred care plans, monitoring outcomes, and shape the intervention to the individual's needs. Driven by the NHS (NHS England, 2019; 2021) Digital Strategy and Long-Term Plan, an intervention will be aligned with system-level priorities, such as chronic disease management, patient empowerment, and equitable access. To sum up, digital interventions have great potential in the field of T2D self-management, and their efficacy depends on usability, integration, and equity. Benefits in the UK primary care can be realised through practical implementation strategies.
[bookmark: _Toc224734305]Conclusion 
The scoping review has summarised peer-reviewed research on the UK regarding digital health interventions in primary care as an intervention to support adult type 2 diabetes (T2D) self-management. In the sphere of included works, three basic themes were identified: the efficacy of digital interventions to facilitate glycaemic control and behaviour change, the role of patient interaction, and usability, as well as the issues surrounding implementation, such as digital exclusion and workforce obstacles. These results present the fact that, although digital interventions show potential in self-management enhancement, their effectiveness is subject to their accessibility, incorporation into NHS processes, and individual guidance. In its response to the research question, the review points out that digital health interventions in the UK may be helpful, acceptable, and welcomed by a patient population, but there are still evidence gaps on the long-term efficacy, equity, and scalability of the intervention. The results from the clinical and policy rationale of strengthening digital self-management support, which should support future research, NHS practice, and health policy to maximise adult living with T2D in the UK.
[bookmark: _Toc224734306]Recommendations 
In an effort to build evidence base, future studies ought to focus on UK-based qualitative research on patient and clinician experiences of digital self-management of type 2 diabetes (T2D) in primary care (Roberts et al., 2022). This is because such studies can unravel context-specific barriers and facilitators to engagement. Moreover, the long-term effectiveness of digital interventions, such as the sustained behaviour change, glycaemic control, and adherence over multiple years (Smith et al., 2021), needs a considerable amount of attention to fill the gaps in the current body of knowledge that lack a durable and multifaceted impact of digital interventions.
[bookmark: _Toc224734307]Policy Recommendations
Policymakers need to come up with measures to decrease the digital gap in order to get equal access to digital technology and digital literacy provisions to socioeconomically less advantaged or to the digitally underserved group (Bennett et al., 2021). Simultaneously, NHS adaptation of digital self-management tools necessitates an improvement in terms of adhering to the national guidelines (NHS England, 2021), rationalising the workflow, and facilitating their interoperability with the electronic health records and supporting patient-centred and efficient service delivery (Jones et al., 2020).
[bookmark: _Toc224734308]Practice Recommendations
Structured implementation of digital interventions training should be provided to healthcare professionals, which includes technical functionality, providing patient coaching, and digital data interpretation to ensure its maximum acceptance and clinical contribution (Patel and Kumar, 2019). Several other strategies can be implemented too, such as in-person goal-setting, calling on motivational prompts, and collaborative self-management planning, which have proven to be a practical measure that positively affects usability, adherence, and patient satisfaction and should be implemented by primary care teams (Roberts et al., 2022). Taken together, these suggestions are implementable on the research, policy, and practice levels and fill the evidence gaps, facilitate equity (Smith et al., 2021), and maximise digital T2D self-management implementation in the UK primary care.
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