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Abstract
Introduction has demonstrated that Patients can use these technologies to track and measure their blood sugar, diet and physical activities in real-time. Patients are also enabled to prompt feedback on the part of healthcare professionals. The literature review chapter has highlighted contemporary literature to manage glycaemic control in ensuring better management of type 2 diabetes. In light of Health belief model, technology acceptance model and self-efficacy theory, the ways better self-management can be possible with digital self-management tools have been analysed.  The Methodology has demonstrated that the Interpretivism philosophy has been implemented in the research to value socially constructed experience of adults using digital self- management tools to facilitate glycaemic control. Systematic review and descriptive design have been combined to eliminate the chances of variable manipulation as well as to interpret collected information adequately. The deductive approach and secondary qualitative data collection method have supported examining existing theories by integrating realistic information. This research has been followed by UK GDPR, COPE and Copyright law to provide ethical outcomes. The discussion section has enlightened a critical comparison between the results and other studies. It also outlined the critical limitations, as well as, strengths of this study effectively. The conclusion has stated that digital literacy and self-management tools particularly in the adult can help to manage diabetes control among patient.
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[bookmark: _Toc219138617]Chapter 1: Introduction
[bookmark: _Toc219138618]1.1 Introduction to the topic
Unhealthy diets, sedentary lifestyles, and irregular use of medication are some of the factors that cause adults to have poor glycaemic control. The digital self-management instruments are needed to offer round-the-clock monitoring with behavioural advice and early intervention to curb the increasing prevalence of Type 2 diabetes in the UK. One of the largest chronic diseases in the United Kingdom is type 2 diabetes. It is estimated to be the cause of 90% of all cases of diabetes (Diabetes UK, 2025). The condition arises when the body does not respond appropriately to insulin that causes the levels of glucose in the blood to rise. More than 4.6 million people and not yet diagnosed 1.3 million people in the UK alone are diagnosed with diabetes (NHS England, 2024). Poor glycaemic control exposes the patient to cardiovascular, renal and neuropathy complications. Effective self-care is important to manage blood glucose and control the disease and quality of life. Digital tools of self-management such as mobile apps, telehealth tools, and wearable glucose monitors are being utilised more frequently in diabetes care. 
It has also been demonstrated that digital interventions enhance medication adherence, behavioural change, and reduce the level of HbA1c Integration. These tools into clinical practice help patients to be autonomous and take a proactive role in managing their health. The digital literacy problem, privacy of data and fair accessibility are still obstacles to a successful implementation. This study discusses the ways in which digital self-management systems can be used to assist people with Type 2 diabetes in the UK in glycaemic control and determine how effective, accessible, and helpful they are in removing long-term complications.
[bookmark: _Toc219138619]1.2 Background of the study
In the UK, type 2 diabetes is a significant social health issue, and its rates are constantly increasing because of ageing, overweight, and sedentary lifestyles (Au-Yeung et al. 2024). Treatment of diabetes takes up almost 40% of the NHS yearly (Hex et al. 2024). The fact that most patients do not ensure optimal glycaemic control despite the structured education and pharmacological support indicates a need to implement sustainable and patient-centred interventions. The digital health technologies have transformed the management of chronic diseases. Mobile health (mHealth) applications, continuous glucose monitoring, and telemonitoring systems can help patients to manage their condition independently. Research shows that the application of these tools lowers HbA1c by 0.3-0.5% that represents better glycaemic management (Jonusas et al. 2023). 
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[bookmark: _heading=h.a9heug32n3rq][bookmark: _Toc217474301]Figure 1.1: Many people are at risk of, or are living with diabetes
(Source: Powell, 2022)
The NHS Long Term Plan (2019) in the UK is one of the statements that emphasize digital innovation in the context of diabetes management. The NHS Digital Diabetes Prevention Programme is a set of smartphone-based coaching and glucose monitoring is used to promote lifestyle change (NHS England, 2024). The accuracy of glucose observation is developed because of the wearable devices as Freestyle Libre and Dexcom G7 (Dungan and Verma, 2023). These inventions enhance contact with patients and reduce hospital visits. The challenges persist. Its barriers to widespread use include low levels of digital literacy, concerns about data privacy, and variations in the capacity to use it by the low-income groups or older generations. Digital health approaches are not inclusive; health disparities may be enhanced by socioeconomic disparities. The long-term impact demands the long-term use of the tools and their incorporation into the clinical procedures (McBride et al. 2023). It is important to analyse the efficacy and shortcomings of digital self-management interventions in promoting glycaemic regulation in adults with Type 2 diabetes. This research will be relevant to the research on how these technologies can be streamlined towards equitable, patient-centred management of diabetes in the UK context.
[bookmark: _Toc219138620]1.3 Problem statement
Problem statement: Inadequate involvement and disparate access to digital self-management interventions hamper success in glycaemic management among 42% UK adults with Type 2 diabetes (NHS England, 2023)
The digital self-management tools promise change, but sustained glycaemic control is not being achieved amongst a large number of adults living with Type 2 diabetes in the UK. Current structured education, medications, and clinical surveillance cannot be used singularly in the real world to support optimal HbA1c (Upadhyeet al. 2025). According to NHS England (2023), in the UK, digital tools do not improve target HbA1c levels among adults with Type 2 diabetes; only 42% of these patients maintain their target levels. The barriers to digital interventions include low levels of digital literacy, distrust in data security and non-uniform distribution across social and economic lines, and insufficient integration with traditional care delivery channels. The extent to which digital tools work better in UK adult groups over time, regarding underrepresented groups, is less evidenced (Money et al. 2023). Therefore, there is a research gap on how digital self-management tools can be best implemented, accepted, and maintained to enhance glycaemic control in adults with Type 2 diabetes in the UK.
[bookmark: _Toc219138621]1.4 Rationale
The adults in the UK who have Type 2 diabetes and struggle to ensure effective glycaemic control despite existing interventions. The digital self-management options, such as mobile applications and CGM sensors, can only enhance the HbA1c levels with a short-term impact (Roth et al. 2025). It is long-term because of inadequate engagement, adherence, and unequal accessibility, which restrict the long-term benefits of diabetes care. The implication of the glycaemic control is the micro vascular and macro vascular complications, increased morbidity, mortality, and healthcare costs. Such risks as kidney disease, cardiovascular events, and neuropathy are removed in a timely and persistent way, with the help of digital tools, continuous feedback, personalized reminders, and remote assistance (Ox.ac, 2024).  The availability of smartphones and good internet connectivity is not always accessible to the people living in the deprived areas, which can decrease the efficacy of digital interventions (Thorlu-Bangura et al. 2023). The benefits are lost once when one stops using them and these barriers include low digital and socioeconomic deprivation and inclusive design.
Digital health has increased faster due to the COVID-19 crisis, which has driven remote care and self-management technology (O’Mahoney et al. 2022). Numerous service disruptions led to more dependency on home-based digital solutions. The UK policy frameworks focus on the use of digital innovation in ensuring proper management of chronic diseases, such as diabetes. Inequality of access and outcome risks increased health inequities. It has initiated a digital inclusion program to overcome disparities in type 2 diabetes care to underserved populations in the UK (Lovell, 2025). Technology innovations and the introduction of new apps have still not shown their long-term efficacy across the UK adult population (Howes et al. 2024). Technology innovations can be run over a 3-6 months period; the retention after that is not commonly reported.
It will state how digital self-management tools can sustain or not sustain long-term glycaemic control in adults with Type 2 diabetes in the UK. It will find out the enablers and barriers to the long-term involvement of those with socioeconomically disadvantaged or less digitally literate populations. It will look at the influence of the design factors (usability, frequency of feedback, and personalisation) on adherence. It shall also deal with policy, infrastructural, and access factors, connectivity, access to devices, cost, which influence adoption.  It will assess how these tools can be integrated into the NHS pathways to be at the forefront of equitable and scalable self-management (Zhang et al. 2023). The findings will inform developers, clinicians, and policymakers on the optimal practices. The sustainable digital health interventions are concerned in the area of managing Type 2 diabetes in the UK.
[bookmark: _Toc219138622]1.5 Aim
The aim of this research is to evaluate the efficiency of digital self-management support tools in handling the production of glycaemic and efficiently managing type 2 diabetes among adults in the UK.
[bookmark: _Toc219138623]1.6 Research objectives
· To evaluate the efficiency of digital self-management tools and techniques including mobile apps, online platforms for Type-2 diabetes management.
· To evaluate the perceived advantages and disadvantages of self-management digital tools in the efficient management of blood glucose level.
· To evaluate the potential availability of measuring HbA1c levels among adults in the UK for glycaemic control through digital self-management tools.
[bookmark: _Toc219138624]1.7 Research Questions
What is the influence of digital self-management tools on glycaemic control among people diagnosed with Type 2 diabetes in the UK?
[bookmark: _Toc219138625]1.8 Significance of the research
The research will yield data on the efficacy and reasonable application of digital self-management instruments among adult patients with Type 2 diabetes in the UK. It will include the design and implementation plans to improve the engagement, glycaemic outcomes, and inequalities reduction. The results can be used to inform policymakers, clinical and technology developers in the NHS to scale patient-centred digital diabetes care.
[bookmark: _Toc219138626]1.9 Summary
The report examines the use of digital self-management systems in stimulating glycaemic control amongst adults with Type 2 diabetes in the UK. It emphasizes the increasing importance of digital interventions, such as mobile applications and CGM devices, and discusses the obstacles, like low engagement, lack of digital skills, and disparities. The research will determine efficient, fair, and sustainable digital approaches to managing diabetes.
[bookmark: _heading=h.a8zc0yyoa13r]

[bookmark: _Toc219138627]2. Literature Review  
[bookmark: _Toc219138628]2.1 Introduction 
The literature review chapter is going to discuss the effects of digital self-management tools while facilitating glycaemic control for treating type 2 diabetics. The information will be accumulated from existing literature that is available on secondary sources. The evaluation of this chapter is considered to be a valuable aspect as it provides critical analysis of the research variables. Apart from this, the information that is going to accumulate within this chapter has been considered to be peer reviewed by existing authors. Additionally, the information will be further supported by theoretical perspectives in terms of analysing the relevance of the information in the context of the research topic. The literature review chapter is crucial as it establishes the foundation for your research by providing a comprehensive overview of existing knowledge on a topic. The chapter is also going to evaluate a theoretical framework that will help in understanding the relationship between the thesis dependent and independent variables. 
[bookmark: _Toc219138629]2.2 Literature search strategy 
The literature search strategy involves defining a research question, identifying keywords as well as subject headings and using Boolean operators to combine them for database searches. Apart from this the influence of keyword searching has been beneficial in enhancing the searching strategy to great extent. The process is iterative, requiring you to evaluate results and refine the strategy, including using filters like date or publication type, to ensure comprehensive and relevant results. As per the opinion of Foo et al. (2021) Boolean operators such as “AND, OR, and NOT” are considered to be used to combine or exclude keywords in terms of refining as well as controlling  search results in databases and search engines. It has been recognised that the use of Boolean Operator has helped to find records containing all specified keywords such as digital self-management tools, Type 2 diabetes as well as Glycaemic control. On the other hand, Hunter et al. (2022) have highlighted that using filters available in the database can help to narrow results by criteria such as date, publication type. The information is further analysed within this research in terms of establishing an in-depth analysis of the thesis key aims and objectives. Additionally, a detailed record of the search strategy, including the databases used, the exact search strings, and any filters applied has been recorded in terms of future usage. 
[bookmark: _Toc219138630]2.3 Literature review
Evaluation of the efficiency of digital self-management tools and techniques, including mobile apps and online platforms for Type 2 diabetes management
Mobile Health Application for Glucose Monitoring
The study on mobile health applications has discussed extensively the critical tools in the management of glucose levels in patients with Type 2 diabetes. According to Whelan et al. (2021), the features that were generally integrated into these applications such as real-time blood glucose monitoring, diet management, physical activity logging, and personalised alerts. For example, the complex interface of navigation and inconsistent design patterns were discovered to hinder compliance with older adults or those with low digital exposure.  According to Rodrigues Barata et al. (2021), the accuracy of the app was better than those using manual input. The results were more reliable when the glucometers or continuous glucose monitoring (CGM) gadgets were synchronised. The monitoring is supported by the integration with clinical systems, such as NHS digital records. Moreover, this record allows healthcare professionals to view user data remotely. This integration was connected with the timeliness of clinical intervention and continuity of care. However, the application shows repeated problems with device compatibility, data transfer and interoperability of platforms, and this decreased system efficiency. The analysis of the impact of digital tools on glycaemic control in adults in the UK is measured. Though the mobile health applications were found to have potential to enhance glucose monitoring, some gaps were found. According to Hall et al. (2022), short-term assessments without long-term adherence or sustained glycaemic improvement. Moreover, application use translated into clinically significant changes in HbA1c. Therefore, mobile health applications were promising in the context of glucose monitoring. The usefulness of the monitoring system was greatly contingent on usability and integration of devices and long-term participation. In contrast, these knowledge gaps further supported the rationale to study the actual impact of digital devices on the long-term glycaemic control of UK adults.
Online Platforms and Web-Based Diabetes Self-Management Education (DSME)
Web-based DSME programs and online platforms have long been experimented with as alternatives to face-to-face education. However, platforms normally contain pre-constructed learning modules, dynamic tools, a goal-tracking dashboard, and custom goal-setting options. According to Rodriguez-Leon et al. (2020), technologies have increased the availability of diabetes education to people due to some conditions like time constraints, distance factors, or mobility issues. This implies that digital platforms gave more people more access to DSME when their time, distance, or mobility limited it; this informally validates the significance of digital DSME demonstrating how digital delivery overcomes logistical obstacles that hindered the traditionally limited reach of diabetes education.
Patients who are diagnosed with diabetes need to involve themselves in self-management programme. According to Camargo‐Plazas et al. (2023), improvements in self-management practices, such as improved dietary awareness, better medication compliance, and glucose monitoring behaviours, were often reported. Rodriguez-Leon et al. (2020) found that web-based DSME enhanced access using multimedia-intensive and flexible learning, whereas Camargo-Plazas et al. (2023) found improvements in self-management behaviours based on the behavioural theory.  This means that the online DSME may positively affect critical self-management activities, which argues that online education is a means of behaviour change in diabetes management.
In spite of these encouraging signs, a number of limitations are present. According to ZhannaOganesova et al. (2024), research depended extensively on self-reported behavioural outcomes that decreased accuracy and created possible bias in response. Moreover, improvements in glycaemic outcomes were incongruently measured, and certain assessments only showed insignificant or temporary improvements. Nevertheless, ZhannaOganesova et al. (2024) emphasized the use of self-reported information and unreliable glycaemic response. These opposing results advocated the study of the potential realistic contribution of digital DSME to the glycaemic control of UK adults.
Digital Decision-Support and Automated Feedback Tools
The use of digital decision-support tools provides automated feedback, AI-generated recommendations, and real-time data analytics to Type 2 diabetes patients. This application handles data like glucose level, nutrition and activity levels and produces individualised alerts and behaviour suggestions. According to Vallis et al. (2023), computerised medication, glucose monitoring and exercise reminders led to better daily self-management practices. Real-time analytics were also revealed to improve the knowledge of glucose variation and lifestyle effects among users and consequently assist in making better decisions. Although there are numerous issues present in implementing digitalised tools. The precision of AI-based recommendations was quite low, especially when it came to systems that were based on low or insufficient datasets. Other tools generated generic advice that was not specific to any of the clinical conditions, making them less useful in people with a complex health history. According to Rashid et al. (2022), the problems of privacy and security of data and the lack of transparency of the algorithmic processes are the main obstacles to this implementation. This reflects that, automated reminders had a positive effect on daily self-management but because of privacy, security and algorithmic opacity, which are not favoured in the literature. Similarly, the study highlighted that the benefits of behavioural improvements are minor. Moreover, digital feedback systems were promising to reinforce positive health behaviours. 
In contrast, alert fatigue, as users grow desensitised to constant notifications, becoming less interested in the system. According to Sartore et al. (2023), the use of short-term trials was a major basis of most of the evaluations, which restricted the evidence on long-term glycaemic outcomes including sustained reduction of HbA1c. In general, the digital decision-support tools proved to have a positive impact on self-management practices. Accordingly, the literature shows potential encouraging results but indicates that additional evidence on the benefits of such approaches on a long-term basis is necessary. Sartore et al. (2023) stated that the evidence on long-term improvement in HbA1c was restricted to short-term trials. These divergent results justified the analysis of the realistic impact of digital decision-support tools on the long-term glycaemic control of adults in the UK.
Perceived advantages and disadvantages of self-management digital tools in the efficient management of blood glucose levels
Perceived Advantages for Glycaemic Control 
Online self-management apps have several benefits that help to enhance glucose management, and they are becoming more useful to patients with diabetes. According to Pullano et al. (2022), convenience is reasoned to be one of the most common benefits. However, the user is able to check the glucose level, food intake, and medication administration in real-time without the need to visit the clinic.  The identified finding directly relates to the perceived benefits associated with glycaemic control since the real-time availability of glucose and dietary data enables users to benefit more from a faster adaptation to behaviour and prevents the occurrence of severe fluctuations and more stable daily glucose patterns. According to Chen et al. (2024), this urgency minimises the time lag during a reaction to changes in blood sugar and assists in more effective daily self-management. Such tools are also equipped with better data monitoring features, with glucose levels, diet records, and physical activity records and medication prompts being automatically recorded. According to Chatterjee et al. (2021), numerous digital apps contain goal-setting capabilities, dashboard progress and personalised notifications and positive loops to support healthy habits. Assets of gamification, like badges or milestones, may also be used to keep the user motivated to continue working on his or her management plans. Additionally, according to Yang et al. (2025), the motivation tends to enhance adherence to behaviour, because cues remind patients to take their medications on time, test glucose regularly and follow nutrition guidelines. The routine tasks are also automated, which allows a person to remember less and increase consistency. 
Online self-management applications also help enhance the interactions with clinicians. According to Ewunetu et al. (2025), most systems enable sharing real-time data with medical professionals, which enhances the accuracy of the consultation process and promptly introduces interventions in case the readings do not comply with recommendations. However, according to El-Rashidy et al. (2021), the process of remote monitoring minimizes the necessity of regular physical appointments and enhances more active clinical decision-making. This increased connectivity can provide a feeling of constant professional support to some users; this can help them feel more confident and less anxious about managing the disease. The possibility of personalisation with the activity of the advanced algorithms, according to the individual trends, is another perceived benefit. According to Kytö et al. (2022), his is the personalised support allows the users to learn the triggers of behaviour and implement the strategies which suit their lifestyle. Furthermore, according to Al Hashmi et al. (2022), digital tools have an opportunity to promote self-efficacy, because users get a better idea of the impact of their decision on glycaemic outcomes. Simultaneously, this control over the tools may result in more consistent glucose levels and more adherences to self-management. Altogether, convenience, real-time data functions, motivation possibilities, and enhanced communication between clinicians make digital self-management tools a resourceful tool for glycaemic control improvement. It has demonstrated that Patients can use these technologies to track and measure their blood sugar, diet and physical activities in real-time. Patients are also enabled to prompt feedback on the part of healthcare professionals. Thus, illustrated the overall search strategy that were used in selecting existing articles related to digital management tools in managing diseases faced due to type 2 diabetes. The articles selected for the literature review were relevant to the thesis context and analysing the key context that are required for strategic growth. .
Perceived Disadvantages and Barriers 
In spite of the advantages, digital self-management tools have a few drawbacks and obstacles that may curtail the effectiveness of the technique in glycaemic management. According to Kolotouchkina et al. (2024), digital literacy is also one of the largest obstacles because not everybody has the knowledge and self-confidence to use mobile apps, wearable devices, or data dashboards. According to Dequanter et al. (2022), these technologies can be hard to use and maintain in the long term by older adults, people with minimal experience with technology, or people with cognitive impairments. Low digital literacy may result in less use, incorrect utilization of features, or reliance on other people to work with, which will all lack the potential benefits of digital tools.
Mistrust may arise due to the fear of data misuse or breach, causing some people to either avoid using digital tools or only use them in the most basic forms. According to Filkins et al. (2021), users might not be comfortable with providing sensitive health data using mobile applications or cloud-based systems, especially when the data being stored is not clearly defined or the access privileges of a third party are not clearly spelt out. This limits access to the entire scope of benefits of the modern self-management technologies. Turner and Stawarz (2024), the wrong glucose readings, failure to sync various devices, or software glitches may harm the user's confidence and may result in misplaced or incorrect treatment choices. Failure to have devices that work well may present frustration, anxiety, or disengagement to the users. The issues are especially important to those people who use digital resources as the main part of their daily monitoring and decision-making.
The barriers also include the factors associated with cost. A variety of high-tech devices, including continuous glucose monitors (CGMs), apps on a subscription basis, or wearable sensors, can be costly or not wholly reimbursable by insurance. The price of devices and replacement sensors or advanced capabilities of the app can pose a barrier to continuity in self-management in people with low income, limiting long-term usage. Finally, there is an emotional load that is felt by some users, regarding the feeling of being watched all the time. Numerous alerts, detailed performance statistics, and behaviour-tracking capabilities may cause pressure and stress or even a sense of guilt in case of failure to achieve objectives. According to Mangoulia et al. (2024), the emotional pressure has an impact, such as burning out, lack of motivation, or disuse of digital tools, particularly when a less data-intensive method is favoured. Altogether, digital literacy, privacy, accuracy, cost, and emotional health demonstrate the necessity to implement more user-focused, convenient, and supportive digital self-management tools. 
Potential availability of measuring HbA1c levels among adults in the UK for glycaemic control through digital self-management tools
Digital Accessibility of HbA1c Measurement Tools 
The growing access to digital channels of monitoring HbA1c in the UK has greatly enhanced accessibility among adults with Type 2 diabetes. According to Zaharieva et al.(2022), companies such as Thriva and NHS-approved home-testing services made ‘Remote HbA1c testing kits’ which allow the patient to collect capillary blood samples. Such tools decrease reliance on in-clinic appointments and provide an alternative to those people with mobility limitations or inaccessible primary care. According to Reidy et al. (2025), the continuity of care will be improved through integration with NHS systems and, in particular, with NHS App and GP digital records, as healthcare professionals. These tools will be able to monitor the HbA1c trends without direct patient contact and intervene whenever the levels surpass the recommended ones. Hyperglycemia accessibility is also enhanced through telehealth avenues like online diabetes review clinics and digital nurse consultations, which make the HbA1c monitoring outcomes and virtual visits interconnected. According to Al Hayek et al. (2021), older people face issues with the implementation of HbA1c Measurement Tools, such as inconsistent digital literacy, unequal availability across NHS Trusts, and reliance on postal return systems. In spite of these obstacles, digital HbA1c testing has opened up patient engagement opportunities, offered timely feedback, enhanced convenience, and offered more proactive diabetes management opportunities. Altogether, the access to digital tools of HbA1c monitoring increases the monitoring capacity, but the means of fair access involve additional improvements at the system level.
Effectiveness of Digital Pathways for Glycaemic Control 
HbA1c monitoring via digital channels demonstrates the rising effectiveness in promoting long-term glycaemic control in adults in the UK. According to Gourlay et al. (2023), remote testing platforms enable an increase in the frequency of testing compared to the usual primary care visits, which results in an increase in HbA1c levels at an earlier stage. This frequency assists clinicians in making prompt changes in medication, diet, or lifestyle programs, thus alleviating the risk of long-term hyperglycaemia. The digital displays of HbA1c trends give a better insight into the long-term glucose trends, which increase motivation and self-management habit levels. Clinical decision-making is also enhanced through the integration of telehealth because healthcare specialists can integrate both HbA1c outcomes and real-time glucose indicators supplied in mobile applications or CGM devices to develop more precise judgments. The personalised care planning is facilitated by remote monitoring, is used to inform dose titration or behaviour change. According to Kaushal et al. (2025), there are differences in outcome effectiveness; as some users see only slight improvements when their tests are performed inconsistently or follow-up is not performed regularly. In addition, there are not many long-term studies, and therefore, the long-term effects of HbA1c reduction have not yet been well identified. However, irrespective of these shortcomings, digital HbA1c pathways do have a beneficial impact on glycaemic control, and have afforded scalable and data-driven assistance to help supplement standard diabetes care.
[bookmark: _Toc219138631]2.4 Gaps in literature 
The thesis has focused on evaluating the specific digital self-management tools that are used for treating type-2 diabetes in present time. The effectiveness of digital tools in controlled trials is established within the existing literature, however, there is a lack of evidence as well as clear pathways for their seamless as well as long-term integration into existing routine NHS care in the UK. Apart from this, most research has focused on "normative" patient groups that lead to a gap in understanding how to effectively implement tools for diverse populations, including those from various cultural backgrounds, different age groups. Additionally, the scarcity of research on the economic impact and cost-effectiveness of these digital interventions within the specific financial framework of the NHS has been identified as the literature gap. In this respect, the needs for research into factors that influence long-term engagement and sustainability of use beyond the initial trial period, as low adherence and early abandonment are common challenges are essential. Moreover, improved glycaemic control has been a primary focus whereas, more research is needed on the impact of digital tools on wider clinical outcomes, such as short-term glycaemic variability, hypoglycaemic events, quality of life, and emotional well-being. Thus, the identified research gaps are going to be addressed within this thesis in terms of making the research findings more valuable.
[bookmark: _Toc219138632]2.5 Theoretical Framework
[bookmark: _Toc219138633]2.5.1 Health Belief Model (HBM)
The Health Belief model (HBM) provides a behavioural explanation for the way adults with Type 2 diabetes demonstrate whether or not to use digital self-management tools for regulating their glycaemic levels. The model recommends that the health actions are influenced by the perceived susceptibility, severity benefits, barriers, cues to action and self-efficacy. These components combined are beneficial to understand the reason for some adults adopting digital interventions such as mobile apps, ongoing glucose monitoring (CGM) systems or telehealth platforms while others remain disengaged or discontinue usage over the time (Sharma et al. 2024).
The perceived susceptibility and perceived severity are highly relevant to diabetes management since the adults who believe they are at higher risks of complications such as neuropathy, cardiovascular disease or renal declination are more motivated to adopt technologies which could be motorized and regulate the blood glucose. The digital self-management tools provide real-time data visualization; reminders alerts and risk predictions which could reinforce the perceptions on the significant uncontrolled diabetes (Yan et al.2025). This could make stronger behavioural change intentions particularly across the adults who have experienced fluctuating HbA1c levels or previous hospitalisations.
The perceived benefits play a major role in providing the adopting behaviours. The digital rolls are commonly considered as convenient, time-saving and supportive resources which could be beneficial for the people to make informed lifestyle decisions. The features like personalized feedback, carbohydrate tracking, and trend analysis and medication miners directly support improved glycaemic outcomes. The UK’s increasing integration of digital pathways across the NHS diabetes program shows the perceived legitimacy with benefits of using these tools to make proper adoption (Ross et al.2022).
The perceived barriers such as low digital literacy, private concerns, higher device costs, internet limitations and complex interface sometimes restrict long-term engagements with digital self-management tools. The older adults and socio-economically disadvantaged groups experience these barriers more strongly (Briazu et al. 2024). If the initial adoption is successful, continued use lowers when the rolls make alert fatigue which are challenging to interpret and lacking in fitting with daily life. The cues to actions such as GP advice, dietician guidance, NHS initiatives and peer encouragements support uptake particularly for the people who have less knowledge of modern technologies (NHS England, 2023). This could be beneficial to enhance the strengths of self-efficacy by simple interfaces and accessible supporting/. This could also improve self-confidence by prompting sustained glycaemic management making HBM’s behavioural relevance.
[bookmark: _Toc219138634]2.5.2 Technology Acceptance Model (TAM)
The Technology acceptance model (TAM) makes a significant theoretical factor for explaining the way adults with Type 2 diabetes evaluate by adopting digital self-management tools. According to TAM, perceived usefulness (PU) and perceived ease of use (PEOU) determine the user's attitude, intention to use and eventual acceptance of the technological systems (Hadalgekar and Desai, 2025). This framework is particularly relevant for the digital diabetes interventions since adoption needs for the people to integrate new behaviours interpreting digital data by relying on the technologies for making regular health decisions.
Perceived usefulness shows the level to which adults believe that digital tools will enhance glycaemic controls. The studies repeatedly show that features such as automatic glucose racking, personalized feedback, dietary analysis and remote monitoring are interpreted as beneficial when the users identify their contribution for stabilising HbA1c levels (Khan et al. 2025). The digital apps can make a sense of reassurance and control for adults struggling with fluctuations in blood glucose. The tools have been shown by the NHS Digital Diabetes Prevention Program to improve perceived usefulness due to organizational trust and clinical validation in the UK (NHS England, 2023). However, the perceived usefulness declines resulting in the discontinuation over the time that people do not understand the significant link between digital data and real-world health improvements.
Perceived ease of use encourages the way adults could understand digital platforms. The adults who find smartphone apps or CGM interfaces intuitive are more likely to participate consistently (Kitazawa et al. 2024). On the contrary, the complex dashboards, complicated sensor installation processes and unclear instructions minimise the usability particularly for the older adults or people with lower technological understandings (Qian and Siau, 2025). The digital literacy gaps across the UK would impact the perceived ease of use by contributing to inequalities in engagement.
The attitude toward using technology has been shaped by previous experiences with conformity with digital devices and overall trust in data security. The adults concerned about privacy risks or overwhelmed by the amount of data generated by digital platforms which could generate negative attitudes resulting in constants of usage (An et al. 2025). These attitudes could influence the behavioural intention with a major determinant of sustained engagement in TAM. Moreover, the behavioural intention could change into consistent tool usage which is essential for improving glycaemic control. The long-term engagement is the highest when digital interventions are smooth, reliable and integrated into everyday operations. Thus, TAM could be beneficial to explain the way perceived usefulness, ease of use and user attitudes combined determine the acceptance adherence and effectiveness of the digital self-management tools in adults with Type 2 diabetes.
[bookmark: _Toc219138635]2.5.3 Self-efficacy theory: Social Cognitive Theory (SCT)
The self-efficacy theory with Bandura’s Social cognitive theory (SCT) derives a strong behavioural connection to understand the way adults with Type 2 diabetes control their conditions using digital self-management tools (Sebastian et al. 2021). The self-efficacy provides an adult’s belief in their ability to perform specific tasks successfully. Thai could enhance the way effectively adults utilize mobile apps, wearable sensors, online platforms and telemonitoring tools to regulate their glycaemic level in the digital diabetes management settings. 
The adults with higher diabetes-related self-efficacy are highly confident in interpreting glucose readings with managing diet and participating in physical activities and per the digital feedback (Eshtaya et al. 2025). The digital self-management tools can improve self-efficacy by providing educational resources, visual progress charts, goal-tracking personalized alerts and positive reinforcements. For example, CGM devices that displays real-time trends to support learning and confidence-building by allowing adults to respond proactively to changes in blood glucose. This is particularly evidenced across the older adults with lower experience using mobile technologies. The low self-efficacy contributed to discontinuation of digital diabetes tools by making gaps in the long-term glycaemic outcomes.
The self-efficacy is influenced by the four factors such as mastery experiences, vicarious learning, verbal persuasion and emotion states (Kabir and Rabby, 2023). The digital tools could directly support the mastery experiences by enabling smaller successes such as achieving daily step goals to maintain glucose within the target range. The vicarious learning promotes when adults observe success stories through the online peer communities or diabetes support groups (Da Moura Semedo et al. 2023). Furthermore, the emotional states such as stress, frustrations or fear could also impact on whether the people feel capable of sustaining engagement with the digital tools.
The UK’s diverse adult population needs to show variations of self-efficacy due to the digital literacy and socio-economic differences. Digital tools might not build confidence without proper training and cultural support. The self-efficacy theory of SCT has highlighted the sustaining engagement by driving glycaemic improvement among the adults. This could be beneficial for targeted intervention in empowering people to promote consistent digital tool usage.
[bookmark: _Toc219138636]2.6 Summary 
The above-mentioned chapter concludes that digital self-management tools facilitate glycaemic control in adults with type 2 diabetes through real-time monitoring, personalized feedback as well as improved communication with healthcare providers. It has been recognised that advanced algorithms as well as AI within these tools can analyse data to provide real-time, tailored recommendations for lifestyle and medication adjustments. Apart from this, digital tools enable the seamless sharing of data with healthcare providers facilitating remote monitoring as well as consultations. This can lead to faster, more responsive adjustments in terms of treating plans and reduces the need for frequent in-person visits. On the other hand, the majority of the apps include educational content on diet, exercise as well as self-management, which can increase a user's knowledge and ability to make independent, timely decisions about their health. Thus, the chapter concludes that digital interventions include features to help manage the emotional as well as psychological impact of living with diabetes, such as access to online Cognitive Behavioural Therapy. 
[bookmark: _heading=h.dqvz02kn84ki]

[bookmark: _Toc219138637]Chapter 3: Methodology
[bookmark: _Toc219138638]3.1 Introduction
This chapter is going to describe the methodological methodology used to investigate how digital self-management tools improve glycaemic control among persons with Type 2 diabetes in the UK. The methodology will be built on the interpretivism philosophy, with a systematic literature review and descriptive design to improve behavioural insights and experiences.
[bookmark: _Toc219138639]3.2 Methods and methodology
This chapter proposes a methodological approach that is congruent with the interpretivism philosophy, focussing on understanding adults' lived experiences with digital self-management tools for glycaemic control. The study will use a systematic review and a descriptive research approach to synthesise current evidence by interpreting qualitative findings without changing the relevant factors.
[bookmark: _Toc219138640]3.3 Research philosophy
Exploring subjective experience and behaviour of adults with type 2 diabetes has been focused in the research by adopting interpretivism philosophy. Perception of adults has been analysed in regard to use of digital self-management tools for controlling glycaemia. According to the viewpoint of Ali et al. (2021), interpretivism emphasises people's knowledge of reality as a social construction by rejecting the application of scientific methods in social research. Lawler and Waldner (2023), in this context, argued that interpretivism is focused on understanding human behaviour and involves action within a specific culture through meaningful/holistic observation. In this research, understanding adults' life experiences and challenges faced by them to use digital self-management tools has been prioritised by adopting the principles of interpretivism philosophy. 
Based on the views of Maksimovic and Evtimov (2023), positivism philosophy only takes experience and verified knowledge into consideration by rejecting subjective and metaphysical factors. Furthermore, the interpretivism concept is helpful in emphasising individuals' efforts to incorporate digital self-management tools into their daily lives. The study was meant to shape individuals' health outcomes by assessing their experience and individual differences in using technology for health management. The interpretivism concept has proved beneficial in investigating how digital self-management tools improve glycaemic control among individuals in the United Kingdom.  
[bookmark: _Toc219138641]3.4 Ethical consideration
The ethical integrity is the fundamental component of all research processes especially within public health and social care contexts where sensitive health information has been analysed. This research shows strong considerations to the ethical standards of transparency, accountability and respect for intellectual property. As the research has employed a systematic review design, the ethical considerations preliminary includes the responsible use of secondary qualitative data obtained from the publicly available peer-reviewed sources (Okorie et al. 2024). 
This research has also confirmed the alignment with UK GDPR and Data protection act by ensuring all data extracted from several sources such as PubMed, ScienceDirect and Springer are anonymised and utilised only for the academic purposes (Jones et al.2023). Furthermore, the research has also adhered to the Committee on publication ethics (COPE) guidelines by promoting credibility, reproducibility and responsible reporting of secondary findings (COPE, 2025). Plagiarism has been also prevented by proper citation of all used sources in Harvard referencing style to follow Copyright law (Jankowska and Sorokowska, 2023). This act has ensured the protection of author’s intellectual properties and all of the materials have been used under the principles of fair academic usage. 
[bookmark: _Toc219138642]3.5 Why SR needed
The ethical integrity required for ethical considerations supporting and contradicting findings about the usefulness of digital self-management tools were represented equally to ensure research impartiality and minimise bias. The ethical sensitivity has also been demonstrated in identifying disparities in access to digital health technology, which may have an impact on evidence inclusion. As a result, this research adhered to the university's ethical governance policy by ensuring that all secondary data usage and analysis met institutional review criteria. To respect these ethical criteria, the study contributed to reliable, accountable, and transparent academic information about digital self-management tools for glycaemic control among persons with type 2 diabetes in the United Kingdom.
[bookmark: _Toc219138643]3.6 Research approach
The core search terms have included such as “DIGITAL SELF-MANAGEMENT TOOLS”; “TYPE-2-DIABETES”; “GLYCAEMIC CONTROL” AND “ADULTS IN THE UK”. The related keywords such as “MOBILE HEALTH APPLICATIONS”; “WEARABLE DEVICES”; “TELEMONITORING”; “SELF-CARE TECHNOLOGY” AND” DIGITAL INTERVENTIONS” have been used to expand the research scope to understand wider range of studies. Booleans such as ‘AND’, ‘OR’, ‘AND NOT’ have been used to refine the search terms for ensuring research inclusivity in the final outcomes (Foo et al. 2021). This search strategy has been able to balance comprehensiveness with high relevance to the subject by avoiding duplicate studies.
[bookmark: _Toc219138644]3.7 Research strategy
Adopting a deductive approach has emphasised the importance of developing a theoretical framework for drawing conclusions from the facts. Furthermore, shifting from general to specific has been examined in terms of selecting ideas and hypotheses for systematic examination based on available literature. According to the viewpoint of Hall et al. (2023), deductive approach starts with generalisation and then measures observation to identify whether their sporting generalisation/dependent variables used in research or not. However, deductive approach has enabled the examination of theories related to health behaviour and adoption of technology. 
Based on the argument of Kumar and Ujire (2024), inductive approach aims to develop a theory, while deductive approach is focused on testing existing theories. However, deductive approach has allowed comparison of different digital tools and users/adults' perspectives by offering an insight into the significant contribution of digital self-management tools in improving glycemia control. Thus, to assess whether adults' experience with digital self-management tools is beneficial, as highlighted in the existing theories or not, deductive approach is effective to validate theories/hypotheses. 
[bookmark: _Toc219138645]3.8 Study design-systematic review
A systematic review, along with a systematic review design, has been applied in the research to investigate whether digital self-management tools facilitate glycaemic control or not. In order to gather relevant information related to type 2 diabetes control among adults in the UK, application of a systematic review was found to be effective. Ritterbusch and Teichmann (2023), highlighted that one of the main goals of using systematic review is to combine multiple definitions and construct a single accurate definition, valuing natural perspective. It has been stated by Ghanad (2023), that descriptive research design is intended to identify what is, in terms of discovering trends and characteristics. As argued by Janssen and Kollar (2021), experimental research emphasises control over hypotheses, which can cause manipulation of independent variables. Aligning with the selected research philosophy (interpretivism), applying a systematic review and descriptive design has been considered to understand adults' perception rather than predicting or controlling.
[bookmark: _Toc219138646]3.9 Method of data collection
[bookmark: _Toc219138647]3.9.1 Search strategy
As pointed out by Mazhar et al. (2021), secondary data involves information that has already been collected by someone else and has gone through a statistical process. However, the data collection process under secondary qualitative research has been designed by using specific keywords related to the research topic, aim and objectives. As argued by Taherdoost (2021), in primary data collection, difficulties related to collecting information, valuing what, when and specific data types can be recorded. Furthermore, 16 peer-reviewed journal articles have been used in the research in terms of re-analysing qualitative data to complete research within a specific time bound.
[bookmark: _Toc219138648]3.9.2 Framing research question: PICO
Table 3.9.1: PICO search terms
	PICO
	Search Terms

	Population
	· Adults in the UK diagnosed with Type 2 diabetes

	Intervention
	· Digital self-management tools such as mobile apps, CGM, telehealth and online platforms

	Comparison
	· Standard care or non-digital self-management methods

	Outcome
	· Changes in glycaemic control, HBA1c levels, engagement and self-management behaviour

	SETTING 
	· UK healthcare context such as NHS primary care and remote digital environments


[bookmark: _heading=h.7z8bsyvjoeue][bookmark: _Toc219138649]3.9.3 Database search procedure
The Medical subject headings (MeSH) have been utilised to standardise keywords by enhancing accuracy during the search on PubMed, SpringerLink and ResearchGate. The searches were conducted in October 2025 using the terms related to Type 2 diabetes, digital self-management and glycaemic control. The articles form 2021-2025 has been screened with excluding duplicities and irrelevant papers from the review.
[bookmark: _Toc219138650]3.9.4 HAND search
Using OR enhanced the search to include synonyms and related terms such as combining “DIGITAL SELF-MANAGEMENT TOOLS” and ‘m-HEALTH APPLICATIONS”. The AND operator has been applied to intersect major concepts like “TYPE-2-DIABETES”; “GLYCAEMIC CONTROL” AND “ADULTS” TO ENSURE THAT ALL RETURNED RESULTS DIRECTLY RELATED TO THE RESEARCH TOPIC. Hence, AND NOT has excluded irrelevant studies including those focused on “TYPE-1-DIABETES”; “GESTATIONAL DIABETES” and “PAEDIATRIC POPULATIONS”.
[bookmark: _Toc219138651]3.9.5 Grey literature
The Grey literature including government reports, NHS digital guidelines, policy documents and organizational publications has been reviewed to supplement academic evidence. These non-peer-reviewed sources have provided contemporary insights into the digital health addiction, inequalities and diabetes management initiatives across the UK. The relevant materials have been screened for credibility with the recent data form 2021-2025 aligning with the research objectives.
[bookmark: _Toc219138652]3.9.6 Inclusion and Exclusion criteria
Table 3.9.2: Inclusion and Exclusion criteria
	PICO OR ANY ACRONYM YOU USED
	INCLUSION CRITERIA
	EXCLUSION CRITERIA

	Population
	UK adults with Type 2 diabetes
	Non-UK, Type 1 or gestational

	Intervention
	Digital self-management tools
	Non-digital methods

	Comparison
	Usual care
	No comparator

	Outcome
	Glycaemic control (HbA1c)
	Unrelated outcomes

	SETTING 
	UK primary and community care
	Hospital-only or non-UK


[bookmark: _heading=h.t9y5cneqs2p4][bookmark: _Toc219138653]3.10 Screening results
Table 3.10.1: Screening results
	Database
	Search Dates
	Inclusion Year
	Search Results
	Excluded
	Included

	ResearchGate
	October 2025
	2021-2025
	36
	32
	4

	PubMed
	October 2025
	2021-2025
	63
	57
	6

	Springer
	October 2025
	2021-2025
	51
	45
	6

	TOTAL ARTICLES
	-
	-
	150
	134
	16


[bookmark: _heading=h.et5vylndqjea][bookmark: _Toc219138654]3.11 Study selection
In order to assure the reliability, diversity, and relevance of the data collected for this study, three key academic databases were used: Springer, PubMed, and ResearchGate. Each database was chosen for its disciplinary strengths after researching high-quality, peer-reviewed materials on digital health treatments and Type 2 diabetes management. Similarly, Springer has contributed to the collection of six articles emphasising public health technology, digital treatments, and behavioural perspectives on diabetes care. Their expanded coverage of interdisciplinary periodicals has allowed them to combine information on both clinical and technology concerns. Furthermore, PubMed has also collected 6 articles by providing biomedical and clinical research relevant to the glycaemic control, digital monitoring tools and telemedicine effectiveness. In line with this, ResearchGate has also contributed 4 articles which have been beneficial to provide practitioner-based insights for patient engagements and technological adoptions. This has supported cross-verification of emerging findings from other databases. These retrieved articles have been screened for authenticity and publication year from 2021 to 2025 with thematic alignment with the research objectives.
[bookmark: _Toc219138655]3.12 Left articles form whole process
The total 16 articles have remained after completing the full screening process. These final studies have met all inclusion criteria demonstrating methodological quality and directly contributed evidence to the research objectives.
[bookmark: _Toc219138656]3.13 PRISMA chart
[image: ]
[bookmark: _heading=h.i5s2oxmx2wyq][bookmark: _Toc217474302]Figure 3.13.1: PRISMA Flow diagram
(Source: Self-made)
The above PRISMA flow diagram illustrates the above screening results as a total of 150 articles have been included for search, leading to exclusion of 134 records for the final selection of 16 sources.
[bookmark: _Toc219138657]3.14 Quality assessment (QA)
Table 3.14.1: Application of CASP Questionnaire on the selected articles
	References
	Inclusion criteria
	Study findings
	Exposure measurements
	Standard procedure
	Confounding factors
	Strategy for deal confounding factors
	Outcome
	Statistical analysis
	Score out of 8

	Ekezie et al. (2021)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	8

	Baradezet al. (2022)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	8

	Pleuset al. (2022)
	Yes
	Yes
	Yes
	Yes
	N/A
	Yes
	Yes
	Yes
	7

	Dsouza et al. (2024)
	Yes
	Yes
	Yes
	Can’t Tell
	Yes
	Yes
	Yes
	Yes
	7

	Supramaniamet al. (2024)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	8

	Boccardiet al. (2025)
	Yes
	Yes
	Yes
	Can’t Tell
	N/A
	Yes
	Yes
	Yes
	6

	Orozco-Beltránet al. (2022)
	Yes
	Yes
	Yes
	Can’t Tell
	Yes
	Yes
	Yes
	Yes
	7

	Hawke et al. (2024)
	Yes
	Yes
	Yes
	Yes
	N/A
	Yes
	Yes
	Yes
	7

	Agastiyaet al. (2022)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	8

	Venkatesan et al. (2023)
	Yes
	Yes
	Yes
	Can’t Tell
	Yes
	Yes
	Yes
	Yes
	7

	Bretschneideret al. (2025)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	8

	Boberet al. (2025)
	Yes
	Yes
	Yes
	Can’t Tell
	Yes
	Yes
	Yes
	Yes
	7

	Owusu et al. (2024)
	Yes
	Yes
	Yes
	Can’t Tell
	Yes
	Yes
	Yes
	Yes
	7

	Hani and Saleh (2023)
	Yes
	Yes
	Yes
	Can’t Tell
	Yes
	Yes
	Yes
	Yes
	7

	Engler et al. (2022)
	Yes
	Yes
	Yes
	Yes
	N/A
	Yes
	Yes
	Yes
	7

	Gomez-Peralta et al. (2025)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	8


[bookmark: _heading=h.z0jo7q4m7efs][bookmark: _heading=h.g15umvhazx9x][bookmark: _heading=h.i74kxmrda4p7]The above quality assessment analysis shows that the included studies demonstrate a high methodological quality with total scores ranging from 6-8, indicating strong internal validity across the evidence base. Jung et al. (2022) stated that CASP reviews research quality by allowing assessment of different study designs' trustworthiness and quality. For instance, Ekezie et al. (2021), Baradez et al. (2022), Supramaniam et al. (2024) and Agastiya et al. (2022) achieved the maximum score of 8, reflecting a contribution towards robust study design and transparent exposure management (reasons for saying yes). A majority of the selected articles consistently meeting the key criteria of clear inclusion provisions, reporting findings, outcome measurement, statistical significance and identifying confounding factors imply the effectiveness and validity of the study selection process.
[bookmark: _Toc219138658]3.15 Data characteristics and data extraction
The data characteristics and data extraction process has followed the PRISMA framework to ensure the transparent, structured and reproducible selection of relevant studies. A total of 150 records has been identified from three databases such as PubMed (n=50), Springer (n=50), ResearchGate (n=50). In this phase, 20 duplicate records have been removed while 50 ineligible articles have been excluded based on primary criteria such as irrelevance to Type-2-diabetes or digital self-management focus.
The remaining 70 articles have been screened by title and abstract reviews resulting in 20 exclusions due to limited data or methodological inconsistencies. Furthermore, 50 full-text studies have been retrieved for assessment, 20 could not be accessed due to paywalls or incomplete publications. Ultimately 30 articles have been evaluated for eligibility and 14 have been excluded for reasons including absence of adult participants, unclear glycaemic outcomes or insufficient digital intervention details. The final total of 16 articles has met all the inclusion criteria which have been retained for qualitative synthesis. 
[bookmark: _Toc219138659]3.16 Data synthesis
The data synthesis with thematic analysis has particularly suitable science that has offered flexibility in identifying and organising recurring patterns among qualitative data without imposing any predetermined structures or quantitative assumptions (Braun and Clarke, 2022). The repeated concepts have been coded to identify connections and similarities across several studies and these codes have been combined to make key analytical themes representing the major findings of this review (Riazi et al. 2023).
The similarities have been grouped together, while differences have been acknowledged to maintain analytical balance (Braun and Clarke, 2021). The CASP checklist has been applied to each included study for maintaining the validity and reliability of the data analysis (Jung et al. 2022). The integration of thematic data analysis with critical appraisal has enhanced the data research transparency and credibility of this analysis (Khosravi et al. 2024). Thus, thematic data analysis has offered the interpretive understanding of the subject by assessing the digital self-management tools for impact on the self-care practices and behavioural changes in clinical outcomes among adults with Type-2-diabetes.
[bookmark: _Toc219138660]3.17 Limitation of the methods
This systematic review has faced some limitations including reliance on secondary data restricting real-time insights into the patient experiences. The exclusion of non-English studies might have excluded relevant evidence. The variations in study designs, digital tools and outcome evaluate the limited comparability. Grey literature inconsistencies and potential publication bias also affected the breadth of the findings.
[bookmark: _Toc219138661]3.18 Chapter summary
This chapter has demonstrated the interpretivist research philosophy, deductive and systematic design investigating the digital self-management tools for glycaemic control. Thai detailed search strategies, screening, CASP appraisal, thematic analysis and ethical procedures. Furthermore, 16 peer-reviewers have been used to provide a rigorous foundation for investigating digital tool effectiveness, usability and engagement across the UK adults.


[bookmark: _Toc219138662]Chapter 4: Results
[bookmark: _Toc219138663]4.1 Chapter Introduction
Integration of digital self-management tools has found to be impactful for facilitating glycaemic control among type 2 diabetes patients by encouraging healthier behaviour, emphasising “data-driven treatment adjustments” and elevating health outcomes (Pleus et al. 2022). Increasing self-awareness of patients, prioritising early detection, preventing acute events and supporting lifestyle modification will indicate the ways through which digital self-management tools such as mobile apps and online platforms can be used for facilitating glycaemic control. This chapter will discuss efficiency and perceived advantages along with disadvantages of using self-management tools including mobile apps and online platforms for facilitating glycaemic control and better management of ‘blood glucose level’. 
[bookmark: _Toc219138664]4.2 Results
[bookmark: _Toc219138665]4.2.1 Systematic search of databases
A total of 100 articles have been found from different databases including Springer, ResearchGate and PubMed initially which contain duplicate records and outdated databases. After applying the inclusion (UK adults with Type 2 diabetes) exclusion criteria (Not involving topic related details), a total of 16 articles have been selected. Among which 6 articles were derived from Springer database, 6 from PubMed database and 4 articles were from ResearchGate database.
[bookmark: _Toc219138666]4.2.2 PRISMA diagram
The ‘PRISMA (Preferred Reporting Items for Systematic reviews and Meta-Analyses) flow diagram’, as mentioned in the Methodology section earlier, visually summarises the process of selecting 16 articles for this review. The narrative accompanying the diagram supplements the detail of the flow of information through the main phases of identification, screening, eligibility and inclusion in accordance with the PRISMA guidelines. Starting from the initial search of databases and other grey literature yielded 50 records, among which only 16 met all inclusion criteria for evaluating digital self-management tool integration in glycaemic control in type-2 diabetes among the UK adults.
[bookmark: _Toc219138667]4.2.3 Characteristics of selected studies
[bookmark: _Toc219138687]Table 4.2.1: Characteristics of the selected sources
	Study
Author’s name
	Objective/purpose
	Setting/sample
	Methodology
Study design was it appropriate or not
	Strengths
(Validity, reliability, generalizability)
	Weaknesses
(e.g., bias, small sample size, stats tests not explained well. No intervention)
	Results
/Outcomes
	Conclusion
	Data extraction criteria (derived from learning objective 1
	Data extraction criteria (derived from learning objective 2
	Themes per each article

	Ekezie et al. (2021)
	To explore user experiences
of the Baby Steps app and barriers and facilitators to app
usability.

	
Setting: United Kingdom; the University Hospitals of Leicester NHS Trust and the George Eliot
Hospital NHS Trust 

Sample: 23 trials
participants

	Primary qualitative study for conducting Ten semi-structured interviews and four focus group discussions
	Use of inductive thematic
analysis methodology for meeting methodological rigour criteria including credibility, dependability, confirmability and transferability 
	“As the trial was restricted
to women who spoke English, this will have limited 
ability to meet all language and cultural needs”

	The Baby Steps
App acts as a motivator for improving self-management for preventing type 2 diabetes among women 
	The Baby Steps
App serves both as a motivational and monitoring tool for type 2 diabetes mellitus prevention  
	Digital self-management tool efficiency 
	Advantages and disadvantages of self-management tool 
	User experience in using digital self-management tools for type 2 diabetes prevention 

	Baradezet al.(2022)
	“To assess brief digital
behaviour change solutions (i.e., solutions that
require limited engagement or contact) for T2D”

	Setting: Global 
Sample: 10 articles 
	Secondary qualitative 
	“Inclusion of
robust evidence (i.e., RCTs only) and the focus
on brief solutions”
	“Results from these types of studies can be
difficult to generalize to the real-world context”
	“Digital behaviour change solutions
can successfully improve T2D self-care support
and outcomes in a variety of populations
including patients with low incomes, limited
educational attainment, or living in rural areas”
	“Brief digital solutions can
improve clinical and behavioural outcomes while
reducing patient burden”
	Effectiveness of digital tools 
	Advantages of digital self-management tools for diabetes prevention 
	Digital behaviour change solutions can enhance ‘T2D self-care support’ and outcomes 

	Pleuset al. (2022)
	To optimise the Self-Monitoring of Blood Glucose usage for health management of Type 2 Diabetes
Mellitus patient
	Setting: China, India, and Brazil
Sample: Not specified
	Secondary qualitative and quantitative 
	“Measurement values
obtained with accurate SMBG systems are closer
to the line indicating zero difference”
	Absence of primary data 
	“adequate usage of SMBG data is of
high relevance for the management of people
with type 2 diabetes mellitus”
	SMBG was established as a cornerstone of the
therapy

	Self-monitoring of blood glucose level
	Advantages of using self-monitoring of blood glucose level
	Benefits of applying self-monitoring of blood glucose level 

	Dsouza et al.(2024)
	“To identify problems faced by Type 2 Diabetes Mellitus (T2DM) individuals in self-managing diabetes and
leveraging mHealth technology”
	Setting:  “Outpatient unit of the
Endocrinology Department of a tertiary care hospital in
Karnataka, India”
Sample:  semi-structured interviews (n=10) and 6 healthcare professionals by using purposive sampling 

	Primary qualitative by conducting semi-structure interview  
	In-depth semi-structured interviews for investigating patient perspectives
	Small sample size 
	“Technology skills, duration of diabetes, knowledge, and personal beliefs were all significant factors affecting self-management in participants with T2DM”
	“The Google search engine was used by 50% of the participants interviewed to learn
about T2DM”
	Factors affecting self-managing diabetes 
	Factors influencing perceived advantages of self-management tools of type 2 diabetes 
	Technology skills, knowledge and personal beliefs can influence effectiveness of diabetes self-management 

	Supramaniamet al.(2024)
	To investigate the use of mHealth app for self-management of diabetes patients 
	Setting: Malaysia 
Sample:295 patients
	Doing cross-sectional community survey of diabetes mellitus across of nine government health clinics
	“The findings of the present study highlight significant user engagement”
	“This study is limited by the cross-sectional design with convenient sampling of study respondents”
	“The positive associations found between mHealth app utilization and multimorbidity suggest that patients with complex health needs”
	“The integration of diabetes-specific functionalities, coupled with patient-HCP communication and peer support, showed promising prospects for enhancing diabetes self-management”
	Effectiveness of mHealth app for type 2 diabetes patients 
	Advantages of using mHealth app for type 2 patients 
	Using mHealth app can ensure better glucose monitoring and patient engagement 

	Boccardiet al.(2025)
	“To explore the challenges and opportunities in managing type 2 diabetes mellitus (T2DM) in frail older adults”
	Setting: Europe 
Sample: Not specified 
	Secondary qualitative method by using 5 I’s framework
	Application of holistic, patient-centred approach
	Lack of assessment of functional limitations for managing 
type 2 diabetes

	“Frailty complicates diabetes management, creating a need for individualized approaches based on the extremes of
metabolic phenotypes”
	“The proposed framework highlights the importance of tailoring glycaemic targets to frailty levels”
	Necessity and effectiveness of using self-management tools for type 2 diabetes patients 
	Advantages of self-management for preventing type 2 diabetes 
	Innovations and opportunities for managing type 2 diabetes 

	Agastiya et al. (2022)
	To systematically review interventional studies assessing the impact of telehealth on self-management outcomes of patients with type-2 diabetes mellitus
	Setting: Telehealth modalities (mobile applications, telephone support, web-based platforms) 

Sample: 2015-2020 open-access articles covering hospitals, outpatient clinics and community environments of various geographical locations
	Qualitative meta-analysis for systematic review
	Validity: Inclusion of interventional studies increasing internal validity reduced reliance on observational findings

Reliability: Use of multiple databases and predefined inclusion criteria

Generalisability: Including diverse healthcare contexts for applicability in various population
	Risk of bias: Did not comprehensively report the risk of bias for each study

Sample size variability: Some of the included studies considered small participant numbers, limiting statistical power

Statistical reporting: Reduced analytical depth

Intervention heterogeneity: Variation in telehealth modalities
	Telehealth intervention has positive impacts on diabetes self-management behaviour including medical adherence, lifestyle modification and blood glucose monitoring
	Need for robust, standardised and long-term intervention studies to strengthen evidence-based clinical implementation
	Effectiveness of digital health management tools and techniques
	Efficient management of blood glucose level
	Telehealth improving self-management of glycaemic control through digital interventions

	Venkatesan et al. (2023)
	To evaluate changes in glycaemic control and depressive symptoms among adults with type-2 diabetes, participating in digital health interventions
	Setting: using the Vida Health Diabetes Management Program through an app-based intervention

Sample: With varied age and baseline clinical characteristics
	Retrospectively analysed changes in HbA1c, depression, and anxiety levels
	use of a precise, quantifiable biological marker (HbA1c)
	High risk in selection bias amid lifestyle changes
	‘Clinically meaningful improvements in glycaemic control’
	Improvements in glycaemic control and depressive symptoms
	Engagement with digital intervention
	Relationship between glycaemic control and mental health outcomes
	Technology-enabled care for diabetes management

	Bretschneideret al. (2025)
	To evaluate the impact of the ‘digital health application Vitadio on glycaemic control in patients with type 2 diabetes mellitus’
	Setting: ‘diabetologist practice in Dessau-Roßlau and the University of Dresden’

Sample: ‘patients aged 18 years or older diagnosed with T2DM were randomly assigned’
	Quantitative application of randomised control trial on 276 patients screened for eligibility, with 149 randomised in intervention group
	‘Inclusion of patients from routine clinical care settings increased external validity’
	Participant blinding has not been feasible due to the nature of digital intervention
	‘superior efficacy of Vitadio in lowering the HbA1c levels in T2DM patients compared to standard care’
	‘Vitadio contributed to improvements in cardiometabolic health, reduced diabetes-related distress, and enhanced self-management’
	Effectiveness of digital intervention on glycaemic control
	Advantages of mHealth tools on self-management behaviour
	Importance of app-based user engagement in mHealth outcomes

	Boberet al. (2025)
	‘To understand how adults with diabetes with differing clinical profiles and digital health literacy levels integrate data from multiple behaviour tracking technologies for diabetes self-management’
	Settings: ‘Adults with type 1 or 2 diabetes who used ≥1 diabetes medications responded to a web-based survey’

Sample: 61
	Mixed-method approach
	Triangulation of qualitative and quantitative data enhanced reliability of outcomes
	This study did not evaluate the effectiveness of any specific technology
	‘Using blood glucose level tracking apps to personalize dietary choices’
	‘Challenging to link tracked behaviours to glycaemic and diabetes self-management goals’
	Self-management activities supported by digital tools and technologies
	Digital literacy consideration as disadvantage in self-management using technology
	Importance of integrating data in ‘patient-centred diabetes self-management’

	Owusu et al. (2024)
	To study ‘glucose monitoring use among Black older adults and to address the issue of racial disparities in diabetes management and outcomes’
	Settings: Existing literature

Sample: ‘PubMed, Scopus, and Google Scholar for papers published from 2017 to 2023’
	Discursive review
	Use of peer-reviewed literature supported credibility
	Absence of primary data on intervention limited causal inference
	Need to ‘reduce racial–ethnic disparities in type 2 diabetes mellitus management among Black older adults’
	‘Nurses and advanced practice registered nurses are at the forefront and can play a pivotal role in exploring and implementing interventions to promote access’
	Reporting benefits of glycaemic monitoring through digital self-management
	Identifying socio-economic and structural barriers in health system and policy influences
	Health equity and digital divide in diabetes care

	Hani and Saleh (2023)
	To assess ‘how real-time, semi-automated systems using patient data (biology, diet, exercise) provide actionable insights to improve diabetes self-management’
	‘Literature used to search the literature for studies published between the periods 2015 to 2021’
	Systematic review
	Inclusion of peer-reviewed sources increased credibility
	Included studies were not formally assessed regarding methodological rigour
	‘Significant effect of achieving diabetic self-management by utilizing Information Technology’
	‘Natural Language Processing used for sending real-time, partially automated interactive system to interpret patient's biological information, physical activity and dietary content regarding self-management’
	Real-time data integration for self-management outcome enhancement
	Advantages of decision-support using advanced technology for diabetes treatment
	Automation and decision support for patient empowerment in diabetes self-management

	Engler et al. (2022)
	‘The objective of this review was to systematically evaluate
the use of RT-CGM as a behaviour change tool in interventions for T2D’
	13 studies
	Systematic Review
	Provide effective knowledge about the use of RT-CGM in terms of addressing T2D
	Includes a small sample of only 13 articles
	RT-CGM is significantly used in interventions for tackling T2D 
	RT-CGM enables patients to control T2D
	Derived from Objective 1
	Derived from Objective 2
	RT-CGM implementation in healthcare interventions help reduce and control the margin of T2D

	Gomez-Peralta et al. (2025) 
	‘The objectives to comparing FSLs with self-monitoring of blood glucose (SMBG) in poorly
controlled (HbA1c > 8% [64 mmol/mol]) people with
T2D on basal insulin in Spain.’

	The Spanish Population
	Survey
	Focuses on a large population with T2 Diabetes in Spain 
	Specifically focused on Spain and neglecting the global aspect
	‘FSLs decreased the 50-year cumulative incidence of renal failure and blindness among people with T2D’
	‘FSLs represent a cost-effective option to tackle T2D’
	Derived from Objective 1 
	Derived from Objective 2
	‘FreeStyle Libre systems (FSLs) are perceived to be effective glucose monitoring tools in type 2 diabetes’

	Orozco-Beltránet al. (2022)
	The objective of this study is ‘to analyse cardiometabolic control and its associated factors in T2D patients in
the primary care (PC) setting’
	457 patients
	Observational, retrospective
	Includes a vast sample with real patients suffering from T2D
	Only limited to Spain 
	The margin of patients with oral medications were able to respond better to T2D treatment
	The focus on cardiometabolic risk factors is low among T2D patients
	Derived from Objective 1
	Derived from Objective 2
	Adhering to glucose-lowering drugs controls T2D

	Hawke et al.(2024)
	The core objective of this study is to assess the complications and risks encountered by young individuals suffering from T2D
	357 young individuals 
	cross-sectional study
	Involves real-life human participants to obtain real-time data
	Only focuses on young people and neglects older T2D patients.
	Diabetes-based complications are high among young individuals having T2D
	Social support and the provision of health services in youth-friendly environments can lower T2D among young people 
	Derived from Objective 1
	Derived from Objective 2
	Social support and the provision of health services in youth-friendly environments can protect youths from T2D


[bookmark: _heading=h.g5luv7o2xgqk][bookmark: _Toc219138668]4.3 Data extraction/synthesis
[bookmark: _heading=h.7e4nsy5oyv1f]Table 4.3.1: Data Extraction Table for qualitative study [Refer to Appendix 1]
Combining the pre-defined criteria of study selection and emergent patterns from the gathered articles have been considered for theme generation in this study, based on the objectives of the research. The steps of conducting the theme development are following below:
Familiarising with data: measuring the exposure of study
Generating initial codes: ‘glycemic control’, for example, aligning the research objectives
Searching for themes: Maintaining methodological transparency
Reviewing themes: Ensuring overall rigor through aligning objectives
Defining and naming themes: Merging overlapping contexts and refining analytical depth
Writing the report: Interpretation and synthesis
Theme 1: Use of digital self-management tools and techniques such as mobile apps and online platforms are effective for improving medication adherence for type 2 diabetes monitoring 
Self-management tools have been found highly effective for patients of Type 2 Diabetes as tools such as mobile apps and online applications can aid in enhancing ‘blood sugar control’ and improve health behaviours. Ekezie et al. (2021) identified “Baby Steps app” as a motivational and monitoring tool for self-management of “gestational diabetes mellitus”, helping to prevent “type 2 diabetes mellitus”. Focusing on lifestyle modifications and monitoring blood glucose level for ensuring medication adherence have also been identified as efficiency of using self-management tools assisting in type 2 diabetes management. On the contrary, Pleus et al. (2022) acknowledged “self-monitoring of blood glucose” as a significant aspect for diabetes management that can help in improving glycaemic control, minimising hypoglycaemia and ensuring better quality life for patients. Furthermore, use of self-management tools along with techniques have also become favourable for patients with type 2 diabetes for supporting diet, improving exercise and ensuring medication adherence. Besides this, modern digital tools such as mHealth apps along with web platforms have also become impactful for type two diabetes patients as these offer necessary reminders and education for achieving desired health outcomes. For example, Supramaniam et al. (2024) opined that use of mHealth app can assist in “glycaemic control” and improve “blood pressure monitoring” by focusing on dietary tracking and emphasising ‘blood glucose measurement’. Additionally, use of mHealth apps has also been found to be effective for self-management of diabetes patients by increasing functionalities, facilitating glycaemic control and monitoring glucose on a continuous basis. 
However, Supramaniam et al. (2024) identified “time-consuming data entry requirements”, lack of awareness among patients to avoid available self-management applications, “poor user interface” and “limited digital literacy” as limitations for using mHealth apps. Furthermore, poor customisation, data privacy potential and technical issues can also raise potential for using self-management tools for type 2 diabetes patients, affecting efficiency of self-management tools. On the other hand, integration of “digital behaviour change solutions” can positively influence self-care support for Type 2 diabetes patients by emphasising ‘easy-to-use intervention’ and enhancing clinical along with behavioural outcomes (Baradez et al. 2022). Embracing personalised education, improving clinical outcomes, enhancing self-monitoring and ensuring ‘easy data tracking’ through promoting “digital behaviour change solutions” aid in addressing limitations related to adopting ‘self-management tools’ for diabetes patients. 
Theme 2: Enhancing glycaemic control, acquiring actionable insights and maintaining better communication identified as perceived advantages however, usability issues, low digital literacy and inadequate metrics alignment are disadvantages of self-management digital glycaemic-control tools
Referring to the perceived advantages, using self-management tools has become fruitful for patients with type 2 diabetes for improving glycaemic control, accessing actionable insights and communicating with healthcare providers. Dsouza et al. (2024) has opined that technology skills, personal beliefs, knowledge and duration of diabetes as significant factors that influence perceived advantages of using self-management tools and techniques. Besides this, integration of “need-based mHealth solutions” such as personalised feedback and data tracking techniques along with accessing educational resources can improve perceived advantages of self-management tools to control blood glucose level. Accordingly, empowering patients by promoting the use of self-management tools such as mHealth app can provide advantages to patients with type 2 diabetes to monitor and maintain ‘blood glucose levels’ for lowering ‘haemoglobin A1c’ (HbA1c) levels. Conversely, use of “continuous glucose monitoring” as a digital tool can be favourable for patients with type 2 diabetes for optimising self-management and improving health care for tailoring glycaemic targets (Boccardi et al. 2025). Besides using digital tools, use of “AI-driven solutions” can also enhance perceived advantages of self-management for type 2 diabetes patients for better maintenance of ‘blood glucose level’ minimising treatment burden. Contrarily, use of “real-time continuous glucose monitoring” as a tool for obtaining “detailed blood glucose profiles” and measuring “interstitial glucose levels” can elevate patients’ lifestyle and improve quality of life (Engler et al. 2022). Integration of “real-time continuous glucose monitoring” can ensure effective management and monitoring of ‘blood glucose level’ by offering immediate along with dynamic insights for enhancing glycaemic control and management of diabetes patients. Conversely, initiating a “telehealth programme” by utilising CGM and CIPC have found to be purposive for improving “glycaemic profiles” among “institutionalised older individuals” with diabetes (Gomez-Peralta et al. 2025). Arrangement of telehealth programmes can strengthen self-management and increase effectiveness and perceived advantages of ‘blood glucose level’ management by increasing data accessibility and offering personalised feedback for improving self-management. 
Perceived disadvantages of self-management digital tools for efficient blood-glucose management include high cost, usability issues, low digital literacy, data privacy concerns and the potential for information overload and anxiety. Agastiya et al. (2022) highlighted the fact that the growth in telehealth applications significantly depend upon the development in internet and informatics technology, especially in remote places having geographical integration barriers. In this regard, substantial heterogeneity across telehealth interventions including the differences in delivery modes, intensity, duration and outcome measures are pertinent, which are disadvantages of self-management of blood glucose levels through self-management. Moreover, Venkatesan et al. (2023) opined that a lack of inclusion of quantifiable metrics of self-care in the follow-up practices of the intervention programs affect the scopes of reaping benefits of self-management digital tools within glycaemic control. Further, the influence of concurrent lifestyle changes, medication adjustments and increased healthcare engagement rather than the digital tool itself affect the inability to isolate the effect of the digital intervention. In this regard, Bretschneider et al. (2025) identified a lack of adherence to behavioural changes as a significant challenge in diabetes management, responsible for compromised therapeutic outcomes. Despite the advantages found for applying Vitadioin terms of patient empowerment for diabetes control, inconsistent or low used engagement can be disadvantageous amid poor digital literacy and motivation regarding digital self-management.
Theme 3: Amid increasing availability of measuring HbA1c through patient-centred database management, addressing health inequity and digital divide in diabetes care is crucial
Measuring HbA1c levels for glycaemic control among adults in the UK through digital self-management tools is potentially available as an adjunct to routine NHS care rather than a standalone replacement. Bober et al. (2025) demonstrated that adults predominantly use digital tools and technologies such as mobile apps, glucose meters and ‘continuous glucose monitors (CGMs)’ to support day-to-day self-management. Despite this, the HbA1c monitors and measurement still remains dependent on laboratory testing, conducted within healthcare services rather than being directly captured by digital platforms and trusted by users. Contextually, Hawke et al. (2024) reinforced the findings in the UK contexts, reporting that users of nationwide digital diabetes platforms experience perceived gaps between digital self-management support and clinical monitoring. A lack of ‘facilitated access’ from ‘healthcare professionals’ and the omission of ‘moderated online support forums’ affect patient empowerment, making them relied on routine GP appointments for HbA1c testing. Correspondingly, the rollout of commercial home-test kits or point-of-care testing facilities, despite having a positive role in glycaemic control through self-management, remains underutilised and majorly ineffective in promoting patient motivation.
The negative aspects of using digital self-management tools to measure HbA1c levels in UK adults for glycaemic control include inaccuracy of self-test devices, digital divide preventing equal access and potential misinterpretation of data by patients. Owusu et al. (2024) highlighted the structural and equity-related barriers, affecting the access to digital glycaemic monitoring technologies amid poor digital literacy of Black older adults regarding self-management of diabetes. Moreover, a lack of standardised integration of self-management digital tools within existing healthcare systems further widen the digital divide, affecting the availability of measuring HbA1c levels for glycaemic control. Hani and Saleh (2023), on the other hand, opined that real-time partially automated systems primarily interpret short-term glucose data rather than directly measuring long-term glycaemic markers such as HbA1c. In this regard, the current developments in the digital self-management tools and technologies regarding glycaemic control of patients do not really replace the need for formal HbA1c testing in the UK. Additionally, Orozco-Beltrán et al. (2022) demonstrated that digital self-management tools and communication platforms can facilitate improved glycaemic control by enhancing patient-clinician data-sharing. For this purpose, HbA1c data are typically uploaded and discussed through digital platforms, after being measured in clinical settings, which can be impactful for partial patient autonomy establishment. Hence, despite the increasing availability of digital tools regarding self-management of glycaemic metrics of UK adults suffering from type-2 diabetes, addressing digital divide and patient perception is crucial.
[bookmark: _Toc219138669]4.4 Summary of the main findings
Use of digital self-management tools along with techniques including online platforms along with mobile apps have been found to be effective for managing type 2 diabetes by enhancing ‘blood sugar control’ and improving health behaviours. The efficiency of digital tools such as mHealth apps and use of “digital behaviour change solutions” relies on providing supporting diet, improving glycaemic control, minimising hypoglycaemia and enhancing quality of life of diabetes patients. Considering perceived advantages, using digital self-management tools along with techniques have become fruitful for diabetes patients by offering personalised feedback and allowing data tracking facility. Besides this, use of “continuous glucose monitoring” and mHealth apps can offer strategic advantages to patients with type 2 diabetes for controlling blood glucose level and lowering HbA1c level. On the contrary, referring to perceived disadvantages, use of digital self-management tools is costly and raises challenges regarding data privacy concerns along with usability issues. Besides this, low digital literacy, poor adherence to behavioural changes and inadequate inclusion of quantifiable metrics of self-care decrease effectiveness of using self-management digital tools, affecting quality of life of type 2 diabetes patients. Measurements of HbA1c levels among adults across the UK have been found to be available under NHS care by using “continuous glucose monitors” and glucose meters for promoting patient motivation. 
[bookmark: _Toc219138670]4.5 Chapter summary
Application of digital self-management tools was found to be effective for patients with type 2 diabetes by promoting healthy behaviours, emphasising ‘blood sugar control’ and achieving desired healthcare outcomes. Considering perceived advantages, utilisation self-management digital tools such as mHealth, “digital behaviour change solutions” and “continuous glucose monitoring” identified as beneficial for patients having type 2 diabetes to control ‘blood glucose level’ and minimise HbA1c level. Usability issues, low digital literacy and potential for data overload affected the effective integration of digital self-management tools and technologies regarding patient empowerment for glycaemic control among diabetes patients. A lack of adherence to behavioural change among the UK-based patients of high blood-glucose levels affected the advantages of digital self-management intervention programs. In the UK contexts, widening digital divide had been required to be addressed for establishing standard practices regarding the integration of HbA1c level measuring techniques within traditional health systems.


[bookmark: _Toc219138671]Chapter 5: Discussion
[bookmark: _Toc219138672]5.1 Chapter Introduction
This section has focused on comparing the findings that have been derived from the results section with other comparative studies in an effective manner. Besides, this chapter is also concerned about the discussion of the individual themes by comparing the outcomes with the current Literature Review. Additionally, the Objectives have also been listed and discussed whether the objectives have been met through this SR in a significant way. On the other hand, the needs for crucial implications and future research are also critically discussed in this particular chapter. Apart from these, the core strengths and critical limitations of this research study are also illustrated in this section. Thus, the key observational factors in this chapter are significant in representing the significant drawbacks and strengths of this research in an effective way.  
[bookmark: _Toc219138673]5.2 Discussion
Discussion based on themes 
Theme 1
Use of digital self-management tools such as mHealth apps along with telehealth platforms have a positive influence on glycaemic control among patients with type 2 diabetes as this provides ‘real-time feedback’ and ‘automating glucose monitoring’. Theme 1 of this research identified that applying digital self-management tools such as online platforms and mobile apps has become effective for medication adherence and monitoring of health of type 2 diabetes patients. Baradezet al. (2022) opined that integration of “digital behaviour changes solutions” can strengthen self-care support for T2D (type 2 diabetes) patients with “limited educational attainment", low income and living in rural areas. Digital self-management tools play a significant role in enhancing self-care behaviours along with physiologic health including glycaemic health along with ‘blood pressure control’ of patients with T2D across the UK. Conversely, Ekezie et al. (2021) evaluated significance of Baby steps app, a mobile web application that drives positive impact to change the lifestyle of women with T2D by improving fitness and encouraging them to remain physically active. Accordingly, the Baby Steps app as a self-management tool has become supportive for women diagnosed with “gestational diabetes mellitus” during pregnancy and at higher risk of developing T2D by promoting educational and behavioural change. 
Similarly, Supramaniam et al. (2024) mentioned the utilisation of mHealth application as a self-management tool for assisting T2D patients in ‘glycaemic control’ and enhancing ‘blood pressure monitoring’ process by continuous glucose monitoring’. Use of mHealth application has improved T2D management by elevating self-monitoring, enhancing glycaemic control, offering educational content and providing remote support along with personalised feedback. On the contrary, Pleus et al. (2022) identified that structured “self-monitoring of blood glucose” (SMBG) can strengthen diabetes management by decreasing hypoglycaemia, improving glycaemic control and ensuring a “better quality of life” for diabetes patients. Integration of a well-structured SMBG can result in noteworthy HbA1c reduction, reduce health related complications, offer immediate feedback and modify lifestyle by encouraging healthy behaviours and increasing self-efficacy of patients with T2D in the UK. Referring to this, Theme 1 findings answer the research questions by evaluating positive influence of digital self-management tools on glycaemic control of T2D patients by offering remote support and providing real-world evidence. 
Theme 2
Theme 2 of this research discussed the perceived advantages along with disadvantages of digital self-management glycaemic-control tools by identifying real-time data tracking as a positive aspect while higher cost as the disadvantages. Engler et al. (2022) stated that using “real-time continuous glucose monitoring” tool has become supportive for patients with T2D as these aids in measuring ‘interstitial glucose levels’ and offers ‘detailed blood glucose profiles’ for improving lifestyle. Therefore, integration of “real-time continuous glucose monitoring” can strengthen T2D management by providing real-time glucose insights, lowering HbA1c, predicting hypos/hyperglycaemia and elevating lifestyle. On the contrary, Gomez-Peralta et al. (2025) discussed that arranging telehealth programmes by integrating telehealth programmes would become favourable for enhancing glycaemic profiles of institutionalised older individual people with T2D as this programme increased data accessibility. Participating in telehealth programmes has also become supportive for individuals with T2D across the UK as telehealth programmes can encourage proactive monitoring, increase patient empowerment and boost self-management skills for managing exercise and diet. Therefore, considering perceived advantages, using self-management tools found to be impactful for offering personalised feedback, improving glycaemic control and facilitating real-time feedback, help to answer the research question by identifying positive influence of digital self-management tools.  
On the contrary, regarding perceived disadvantages, use of digital self-management tools has been identified as costly and raises potential for data privacy concerns, affecting health management glycaemic control monitoring. Venkatesan et al. (2023) acknowledged that limited inclusion of quantifiable self-care metrics in the follow-up practices of the healthcare intervention programs for T2D patients can affect glycaemic control processes. Furthermore, differences in delivery modes, duration, intensity and outcomes also raise concerns for perceived disadvantages for using self-management tools for T2D management, causing difficulties for glycaemic control. On the contrary, Bretschneider et al. (2025) mentioned the poor adherence to behavioural changes as a major challenge for diabetes management, negatively influencing therapeutic outcomes. Considering this, usability issues, complexity, technical problems, high cost, lack of adherence, information overload, anxiety and data privacy along with security concerns identified as perceived disadvantages of digital self-management tools for T2D patients. This helps in addressing the research question by identifying the negative influence of digital self-management tools on glycaemic control of T2D patients due to limited digital literacy and poor motivation. 
Theme 3
Theme 3 of this research evaluated that following patient-centred database management and mitigating health inequality can aid in increasing availability of HbA1c level measurement among UK adults diagnosed with T2D. Hawke et al. (2024) reported that nationwide users of digital diabetes platforms across the UK experienced gaps between self-management support on digital platforms and clinical monitoring. Limited facilitated access from healthcare professionals and the omission of “moderated online support forums” reduced availability of HbA1c level measurement among UK adults with T2D by affecting patient empowerment. On the contrary, Owusu et al. (2024) mentioned about the structural along with equity-related barriers that can cause negative influence on glycaemic control of patients with T2D, especially for older adults. Inaccuracy of self-test devices, potential data misinterpretation by patients and digital divide preventing equal access can cause adverse impact on the availability of HbA1c measurement. Besides this, absence of standardised integration of self-management tools within the existing healthcare systems also affected the availability of HbA1c levels measurement for glycaemic control of T2D patients. On the other hand, Orozco‐Beltrán et al. (2022) elaborated that digital self-management tool along with communication platforms can improve glycaemic control by facilitating data sharing between patients and clinicians. Periodical update and discussion of HbA1c data via digital platforms after measuring in clinical settings can be impactful for establishing patient autonomy and addressing digital divide for increasing availability of HbA1c level measurement of T2D patients. 
Discussion based on objectives
Objective 1
Referring to efficiency, use of digital self-management tools including mobile application and online platforms can improve ‘blood sugar control’ and encourage healthy behaviours among people with T2D, addressing objective 1 of this research. Supramaniam et al. (2024) opined that use of mHealth applications strengthen disease management and monitoring of diabetes patients by providing crucial features such as “blood glucose monitors”, “foot pressure monitoring” and “medication reminders”. Furthermore, use of digital self-management tools also empowered people with T2D in accessing educational content, maintaining online interactions with healthcare providers and engaging in peer discussion regarding diabetes management. On the other hand, in the 2.3 section of LR, diet management, ‘real-time blood glucose management’, personalised alerts and physical activity logging have been acknowledged as effective features of using digital self-management tools. For example, Rodrigues Barata et al. (2021) mentioned that accuracy of mobile health application apps was found to be high as compared to manual input, increasing reliability as compared to CGM gadgets or glucometers. In addition, the monitoring process of digital self-management tools including mobile applications is significantly supported by clinical system integration such as NHS digital records that allows healthcare professionals to view users’ data remotely. 
On the other hand, in Theme 1, it has been found that use of digital self-management tools becomes effective in monitoring ‘blood glucose level’ and driving positive changes for lifestyle modification. Pleus et al. (2022) mentioned “self-monitoring of blood glucose” as a crucial aspect for T2D management by enhancing glycaemic control, emphasising better quality life and reducing hypoglycaemia. Referring to this, user-friendly design, automated data entry, offering personalised support and providing access to real-time feedback highlights the efficiency of digital self-management tools for modifying lifestyles of T2D patients. Besides this, Supramaniam et al. (2024) acknowledged the use of mHealth app for assisting patients with T2D in facilitating real-time ‘blood glucose measurement’ monitoring blood pressure and enhancing glycaemic control. Apart from this, application of the baby Steps app has also been identified as a supportive digital self-management tool for women to prevent T2D mellitus by monitoring blood glucose level.  In this regard, use of modern digital tools for self-management of people diagnosed with T2D become supportive for increasing medication adherence and improving exercise for achieving desired health outcomes. Therefore, comparing findings with existing literary sources indicates the effectiveness of digital self-management tools for T2D patients by supporting diet management, measuring blood glucose level and facilitating glycaemic control.  
Objective 2
Relating to perceived advantages, use of digital self-management tools identified as supportive platforms for T2D patients as this empowers individuals in accessing actionable insights and maintaining real-time communication with healthcare providers. Boccardi et al. (2025) mentioned that utilisation of digital tools such as “continuous glucose monitoring” become helpful for patients diagnosed with T2D for improving healthcare and optimising self-management for meeting glycaemic targets. Theme 2 highlighted accessing real-time insights about blood glucose trends, increasing awareness about food/activity impacts and preventing hyperglycaemia as perceived advantages of using “continuous glucose monitoring” as a digital self-management tool. However, the 2.3 section of LR acknowledged empowering patients in medical administration and accessing real-time insights about food intake and blood glucose level as perceived advantages of using self-management glycaemic control tools. For example, Pullano et al. (2022) identified convenience as a crucial benefit of using digital self-management tools for T2D patients for communicating with healthcare providers and accessing support for lifestyle modification. Besides this, evaluating dashboard progress, using goal-setting ability and using advanced features such as diet records and recording physical activities have also become beneficial for T2D patients for facilitating healthy habits. 
On the other hand, low digital literacy, technical complexity and incorrect utilisation of features of self-management tools identified as perceived disadvantages that raise challenging concerns for T2D patients by affecting health monitoring. Kolotouchkina et al. (2024) identified limited digital literacy as an obstacle for patients with T2D as this poor knowledge to use digital tools can decrease self-confidence to utilise data dashboards, wearables and mobile applications. Furthermore, Turner and Stawarz (2024) mentioned that inaccurate glucose readings, ineffective syncing with various devices and software glitches in digital self-management tools can negatively influence users’ confidence, resulting in poor treatment choices. Besides this, high cost, data privacy concerns, usability issues, information overload, low digital literacy and decrease in self-confidence identified as perceived disadvantages of using digital self-management tools for T2D patients. 
Objective 3
The third objective was employed to identify the potential of measuring the HbA1c levels of the UK in prospective among adults using the digital self-management tools. Results of the materials of study reflected the rising availability of the digital HbA1c monitoring pathways within the UK healthcare organizations. The remote HbA1c testing kits using capillary blood samples allowed the adults to have the necessary blood samples without necessarily coming to the clinic (Zaharieva et al. 2022). It was useful with individuals who had moderate mobility and geographical limitations that limited their access to primary care services (Reidy et al. 2025). It was also found that telehealth consultation is superior in terms of interpretation of individualised treatment changes and HbA1c patterns. 
The increase in the rate of testing was improved by the use of digital tools over the traditional care models due to the increased visibility of the worsening glycaemic control at the later stage (Gourlay et al. 2023). Greater data visibility stimulated the participation of the patients and awareness of the changes in the glycaemic control in the long run. The elderly population was not able to be actively used, as well as the socioeconomically disadvantaged population, because of the digital divide (Al Hayek et al. 2021). The differences in the usage of the NHS Trusts also brought about unequal access to the digital HbA1c services in the regions. In spite of the above-mentioned limitations, several studies made the proactive measures of glycaemic control stronger. The evidence on the relevance of remote data sharing on the process of starting timely medical and lifestyle intervention has been limited (Kaushal et al. 2025). The digital self-management devices increased the accessibility of HbA1c monitoring and discovered the necessity to possess equal implementation systems.
[bookmark: _Toc219138674]5.3 Implications and future research needs
The core outcomes in this research are likely to be applicable in terms of assisting care seekers with Type 2 Diabetes in enhancing health conditions through relevant medications and social support. However, this research completely avoided the inclusion of Primary Data, which is considered to be a major drawback of this study. In this regard, future researchers might need to look forward to incorporating Primary Data to obtain real-time and updated data about the effectiveness of digital self-management tools in facilitating Glycaemic control among T2D patients. Thus, using and interpreting Primary Data is a crucial need for future research based on the same or similar topics to successfully generate more accurate outcomes by engaging real-life T2D patients. 
[bookmark: _Toc219138675]5.4 Strengths and limitations/bias
This research has utilised and integrated various Secondary Sources to explore the role that digital self-management tools play in enhancing Glycaemic control among individuals suffering from Type 2 Diabetes. Accordingly, obtaining relevant and authentic information from existing scholarly works and research has been a major strength of this research. On the contrary, certain Secondary sources like articles and journals required monetary charges to extract data. However, the shortage of adequate financial budget turned out to be a severe limitation in terms of obtaining data from chargeable journals and articles. Apart from this, this research topic involves a vast area of investigation and research, which has been challenging to explore within a short time. Henceforth, time and budget constraints turned out to be critical limitations that adversely affected the key deliverables of this research. 
[bookmark: _Toc219138676]5.5 Conclusion
Contradictory factors between the results and the current literature review have been conveniently concluded in this chapter by observing the critical discussion. Besides, comparing the findings with other studies has also been effective in supporting the core arguments in an effective manner. In addition, the need for integrating Primary Data in future research has also been observed and accurately concluded in this specific chapter. Apart from this, it is comprehended that the lack of time and financial budget issues turned out to be critical limitations of this research study. However, obtaining and using data from authentic scholarly sources is perceived to be a significant strength of this research.  


[bookmark: _Toc219138677]Chapter 6: Conclusion and Recommendation
[bookmark: _Toc219138678]6.1 Conclusion
The research is a critical review of how digital self-management tools can be applied to help adult Type 2 diabetes patients in the UK to control their level of glycaemic control. The research design types, namely the systematic review, allowed for broadly synthesizing the existing evidence based on the recently developed scholarly and policy sources. The results showed online self-management tools had a positive impact on the short-term glycaemic outcome, specifically, the reduction of HbA1c. Continuous glucose monitoring systems, mobile applications, and telehealth systems assisted in better self-monitoring and behavioural awareness. Live feedback systems have improved patient education relating to glucose fluctuation and lifestyle variables on glycaemic control. It also enhanced continuity of care and the clinic because of the better communication between the patients and the healthcare professionals. Digital interventions were linked with better medication adherence, healthier dietary and physical activity behaviours. The long-term glycaemic control was not delivered in all the included studies.
The various barriers are disrupted the long-term uptake of digital self-management tools by UK adults. Digital illiteracy, and more particularly among older age groups, hinders the successful and constant use of technology. The issue of information security and privacy of data negatively influenced confidence in electronic health systems. Inequality that is affected the offer of devices, the internet, and digital services on subscription. The use of alert fatigue and complicated interfaces decreased motivation and compliance.  It becomes clear that even in the presence of such problems, digital tools that were included in formal NHS care pathways had a high potential. The results were in line with the Health Belief Model, in which the perceived benefits and barriers affect the adoption behaviours. The TAM constructs revealed that differences in both the perceived usefulness and ease of use existed among groups of users. It was also through the Social Cognitive Theory that the self-efficacy needs emerged in the process of maintaining self-management behaviours.
The research questions have been considered as some of the most important questions in the study because the effectiveness, perceived benefits, drawbacks, and accessibility of digital tools were investigated. The limitation of the existing evidence is that there were no longitudinal studies, and there was even an underrepresentation of disadvantaged groups. The sustainable self-management will entail aligning the policies between the clinicians, the policy makers, and the inventors of the technology to the usual routine channels of the NHS. The need to close the digital gaps will also persist to streamline the glycaemic performance of the population and the effectiveness of the healthcare system in general. Overall, it was established that the digital self-management instruments have been identified as an effective supplement to routine diabetes care. The digital integration strategies that need to be implemented successfully should be inclusive in design, supported by professionals, and based on policies. The digital integration policies ought to be policy-driven, professionally anchored, and inclusive in implementation. The digital self-management interventions have significant potential if they are implemented reasonably and sustainably in the enhancement of glycaemic control.
[bookmark: _Toc219138679]6.2 Recommendations
Strengthening Digital Integration within NHS Diabetes Care:
The introduction of digital self-management into the primary care diabetic management pathways within the NHS shall be done in a systematic and structured way at a national level. The healthcare professionals will get formal education to take care of continuity in terms of digital tool implementation in the daily practice of diabetes consultation (Pong et al. 2024). The digital monitoring guidelines will be standardized in such a manner that the HbA1c monitoring will be standardized and the clinical interventions will be timely. The policy frameworks will be guided by the need to provide equal access to the applied digital technologies in the field of diabetes by different groups of individuals in the UK (NHS England, 2023). Periodic examination systems will be developed as they will verify the results of the long-term clinical efficiency and patient involvement. It will also increase the multidisciplinary approach to the NHS services cooperation to provide the service with consistency in the implementation. 
Enhancing Patient Engagement and Digital Sustainability 
In the long term, self-management will be facilitated by compliance with the personalised behavioural feedback systems (Kerr et al. 2024). The information privacy will be enacted to help the patients with the issue of secrecy and computer security. The state-subsidised access program will be increased to lower the financial costs that will be experienced by the socioeconomically underprivileged adults. It will involve behavioural change techniques, which will be able to boost incitement, self-efficacy, and long-term glycaemic management (Puzhakkal et al. 2025). It will be centred around the characteristics of the ongoing patient support that will be perceived as the priority to curtail cases of disengagement and alert fatigue. The co-designing will be user-friendly so as to tailor the digital interventions, and the strategy will be culturally sensitive, providing prolonged motivation and compliance to the various groups of adults.
[bookmark: _Toc219138680]6.3 Objective Linking
Objective 1: The initial research question was aimed at elucidating the efficacy of the electronic self-management gadgets in glycaemia control. The results showed that there was a steady reduction in the quantity of HbA1c during the short-term period with the help of mobile applications and glucose monitoring equipment.
Objective 2: The second goal was to identify the benefits and drawbacks of digital self-management tools. The findings revealed perceived positive benefits of the method in terms of convenience, real-time monitoring, and communication between clinicians as the main ones. The barriers that were listed consisted of the lack of digital literacy, barriers of privacy, and the barriers of usability.
Objective 3: The third objective was to determine the accessibility of the digital HbA1c tools in UK adults. The home- testing kits and telehealth-enabled monitoring pathways made the point that there was increased availability. The NHS digital integration was timely in clinical care, and improved continuity of care. These results were in line with the study's purpose to determine the effectiveness of digital self-management.
Objective 4: The systematic review methodology allowed synthesizing the evidence into the partly successful result of the long-term glycaemic control. The longitudinal data available was not so substantial and, thus, could not help to make the final decision in the framework of the long-term outcomes.
The objectives that showed additional consistency regarding the aim of the study and the findings of systematic reviews regarding the aim of clinical view, behavioural perspective, and accessibility view. This correspondence made the study and contribution more admissible to evidence-based practices in managing diabetes online. The results were found to be consistent with the study aim of assessing the level of digital self-management efficiency. All the objectives helped to know about the facilitators and impediments of continued digital engagement. The results aligned with the objective of the study which was to establish the effectiveness of digital self-management. 
[bookmark: _Toc219138681]6.4 Theoretical and practical implication
The perceived benefits and barriers played an important role in the continued use of digital means of diabetes management. The difference in the uptake of the tools by adults with different digital skills was explained by the Technology Acceptance Model constructs. The perceptions of usefulness and ease of use affected the utilisation behaviours directly in the long run. The social cognitive theory has demonstrated the relevance of self-efficacy in relation to the persistence of the glycaemic self-management behaviours. In practice, the research determines the utilisation of digital resources in the everyday NHS care pathways of diabetes. Online data can be utilized to support the work of medical employees in their treatment strategies and enhance communication between a clinic and a patient. The autonomous technology development would aid in enhancing the relationship between the elderly and the socioeconomically disadvantaged citizens. The research enlightens the policy makers on digital inclusion in the systems of chronic disease management. The practicability of the digital self-management interventions in treating Type 2 diabetes has theoretical consistency.
[bookmark: _Toc219138682]6.5 Research Limitations
The research exclusively used secondary data, which did not provide an avenue for the voice of the patients or the motivational behaviour of the patients. The research also included mostly the short-term outcomes only, which limited the establishment of long-term glycaemic control. The technology was unequal in its design, which made the comparison of the results difficult as it was not homogeneous. The variability in bringing out the HbA1c results minimized the consistency of the results on cross-finding outcomes. Reported effectiveness was possible because of publication bias. The UK-specific subgroup analyses were not used even in some of the included studies.
[bookmark: _Toc219138683]6.6 Future Research Scope
The research will also involve future longitudinal studies to determine the long-term glycaemic effect of the implemented interventions using the digital self-management. The key research will examine patient experience within the socioeconomic and age groups in the UK. Wearable and various digital platforms will be compared in terms of their performance. This will be carried out through economic analysis to determine the cost effectiveness in the NHS care pathways. It will also be an inclusion of the culturally inclusive designs in the further research to promote long-term engagement and compliance.
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	“Brief Digital Solutions in Behaviour Change Interventions for Type 2 Diabetes Mellitus: A Literature Review”
	“Self-Monitoring of Blood Glucose as an Integral Part in the Management of People with Type 2 Diabetes Mellitus”
	“Identification of challenges and leveraging
mHealth technology, with need-based
solutions to empower self-management
in type 2 diabetes: a qualitative study”
	“Exploring mHealth app utilization for diabetes self-management: survey insights from a northern district in Malaysia”
	“Challenges, current innovations, and opportunities for managing type 2 diabetes in frail older adults: a position paper of the EuropeanGeriatric Medicine Society (EuGMS)—Special Interest Group
in Diabetes” 
	‘The impact of telehealth on self-management of patients with type 2 diabetes: A systematic review on interventional studies’
	‘Improvements in glycaemic control and depressive symptoms among adults with type 2 diabetes: retrospective study’
	‘Evaluation of the Impact of Mobile Health App Vitadio in Patients With Type 2 Diabetes: Randomized Controlled Trial’
	‘Examining How Adults with Diabetes Use Technologies to Support Diabetes Self-Management: Mixed Methods Study’
	‘Continuous glucose monitoring for black older adults with type 2 diabetes mellitus: Challenges, innovations and implications: A discursive review’
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	 “To assess the experience of utilising  digital type 2 diabetes prevention application”
	 “To assess brief digital
behaviour change solutions (i.e., solutions that
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	To systematically review interventional studies assessing the impact of telehealth on self-management outcomes of patients with type-2 diabetes mellitus
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	Study design
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	13 studies
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	T2D patients
	Young patients with T2D

	Sample selection
	Recruitment was on the basis of app engagement during the trial, including regular and minimum users of the app” 
	 By using predefined search strategy 

	 By following  “accuracy standards, such as the International Organization for Standardization 15197 standard”
	Total 16 (10 patients and 6 health care professionals) 
	Focusing on “patients living with diabetes in Kinta District, Perak, exploring experiences, challenges”
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	2015-2020 open-access articles 
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	Random allocation
	Semi-structured interviews
	‘Literature in PubMed, Scopus, and Google Scholar for papers published from 2017 to 2023’
	‘Literature used to search the literature for studies published between the periods 2015 to 2021’
	Literature-based systematic reviews
	Individuals with T2D in Spain
	Spanish patients with T2D
	Australian youths

	Sample size (number)
	 23 trial participants
	 10 articles 
	 Not specified
	16
	295
	 Not specified
	N/A
	1128 participants, focusing on 455 subset
	‘276 patients were screened for eligibility, with 149 randomized to in intervention group’
	61 survey respondents
	N/A
	11
	13
	10,000
	457
	357

	age
	Aged between 25 and 50 years 
	 N/A
	 N/A
	N/A
	mean age of 53.8 years
	 N/A
	N/A
	More than 18 years
	More than 18 years
	‘53% aged 18-44 years and 55% aged 45-70 y’
	Black older adults aged over 65 years
	N/A
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	Younger than 75 years
	1 to 25 years

	Education, years
	 N/A
	 N/A
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	N/A
	106 patients preferred English version and 227 patients preferred Malay version 
	 N/A
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	Respondents with high digital and general health literacy
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	Ethnicity/race
	 White British (n=13)
Indians (n=5)
Pakistani (n=1) 
Arab (n=1)
Asian (n=3)
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	 N/A
	N/A
	Malay ethnicity mainly (58.3%) 
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	N/A
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	N/A
	Black people
	N/A
	N/A
	N/A
	Spanish
	N/A

	religion
	 N/A
	 N/A
	 N/A
	N/A
	N/A
	 N/A
	N/A
	N/A
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	N/A
	N/A
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	Setting
	 The UK 
	 Global 
	 China, India, and Brazil 
	Global
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	Europe  
	Global
	Global
	German
	United States
	United States
	Global
	Global
	Spain
	Spain
	Australia
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