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ABSTRACT

Background
The research related for identifying different data related to the digital health promotion in the global public health system, especially for type 2 diabetes management, has been discussed. It is noted that, regarding clinical outcomes, the key indicator of diabetes management is glycaemic control, which can be improved through digital tools. Glycaemic control and weight loss are critical in preventing progression from prediabetes to T2DM. As per the evidence, digital programmes are a great way to improve those factors. Many users hesitate to share sensitive health information due to data privacy and security reasons, which leads to distrust in digital platforms. 
Methods
The evaluation of the role of digital health promotion in the prevention and management of type two diabetes using 10 selected studies has been done. 8 quantitative studies were critically appraised using the JBI and NOS tools. These reflect strong evidence from a randomised control trial with improved glycaemic control and behaviour change. The two qualitative studies give information about the patient experience and engagement challenges. The findings are reflecting that digital interventions generally impact on health but depend on the maintenance of design and accessibility.
Results
This study presents a thematic synthesis of selected studies examining digital health promotion in Type 2 diabetes prevention and management. Key themes include types of digital interventions, behavioural and clinical outcomes, barriers to adoption, and facilitators of effectiveness. The findings highlight the potential of digital tools while emphasising the importance of user engagement, accessibility, and integration within healthcare systems.
Conclusion 
To summarise, it can be noted that adults with type 2 diabetes in the global public health system required to other certain strategy so that they can overcome the barriers. Recommendations such as the use of simplified dashboards in mobile health apps and conduction of digital literacy training programs and campaigns would be effective in enhancing transparency and building trust. Moreover, the study has also highlighted the implications of the findings and the recommendations for future research, acknowledging that the method is suitable for expanding the scope of the research in future.




Table of Contents
CHAPTER 1: INTRODUCTION AND BACKGROUND	12
1.1 Introduction to the Topic	12
1.2 Background and Current Context	13
1.3 Rationale for Research / Problem Statement	15
1.4 Research Questions	16
1.5 Research Aim	16
1.6 Research Objectives	16
1.7 Chapter Summary	16
CHAPTER 2: Literature Review	17
2.1 Introduction	17
2.2 Significance of Digital Health Promotion in the Global Public Health System	17
2.3 Impact of digital health interventions in preventing Type 2 diabetes	18
2.4 Digital tools impact self-management behaviours and clinical outcomes of Type 2 diabetes	19
2.5 Facilitators impacting the adoption of digital health technologies in the population with type 2 diabetes	20
2.6 Barriers impacting the adoption of digital health technologies in this population	21
2.7 Theoretical framework	21
2.8 Literature gap	23
2.9 Summary	24
CHAPTER 3: METHODOLOGY	25
3.1 Introduction to Chapter	25
3.2 Systematic Literature Review (SLR)	25
3.3 Search Strategy	25
3.4 Search terms	26
3.5 Key Words	27
3.6 Database	27
3.7 Inclusion/Exclusion Criteria	27
3.7.1 Inclusion Criteria	27
3.7.2 Exclusion Criteria	28
3.8 Search Results	28
3.9 Ethical Considerations	30
3.10 Chapter Summary	30
CHAPTER 4: DATA EXTRACTION AND EVALUATION	31
4.1 Introduction to Chapter	31
4.2 Data Extraction	31
4.3 Brief introduction to critical appraisal and paper quality assessment	31
4.4 Critical Appraisal Tools	32
4.5 Evaluation of Qualitative Studies using any appropriate tool	32
4.6 Evaluation of Quantitative Studies using an appropriate tool	33
4.7 Evaluation of Mixed Methods Studies	35
4.8 Chapter Summary	36
CHAPTER 5: DATA ANALYSIS AND SYNTHESIS	37
5.1 Introduction to Chapter	37
5.3 Data analysis tool	37
5.4 Characteristics of the identified studies	37
5.5 Emerging Themes from included studies	38
5.5.1 Themes and Sub-Themes of the study	38
5.5.2 Theme 1: Digital interventions for type 2 diabetes prevention and management	40
5.5.3 Theme 2: Impact on lifestyle behaviour and Self-Management practises	41
5.5.4 Theme 3: Clinical and health system outcomes of digital health promotion	42
5.5.5 Theme 4: Barriers affecting adaptation and sustained engagement	43
5.5.6 Theme 5: Facilitators and enablers of successful digital health promotion	44
5.6 Chapter Summary	45
CHAPTER 6: DISCUSSION	47
6.1 Introduction to Chapter	47
6.2 Discussion of Key findings	47
6.3 Strengths and Limitations	50
6.4 Chapter Summary	50
CHAPTER 7: RECOMMENDATIONS AND CONCLUSION	51
7.1 Introduction to Chapter	51
7.2 Implications of findings	51
7.3 Recommendations for Practice	51
7.4 Recommendations for Future Research	52
7.5 Conclusion	52
REFERENCES	54
APPENDICES	66
Appendix 1: Data extraction table	66
Appendix 2: Quality assessment of quantitative studies	77
Appendix 3: Quality assessment of qualitative studies	79


[bookmark: _Hlk132185196]

LIST OF TABLES

Table 3.1: PICO Framework	29
Table 5.1: Themes and Sub Themes	43
Table 1	76
Table 2	78
Table 3	78
Table 4	79
Table 5	80






LIST OF FIGURES
Figure 1.1:Digital diabetes for diabetes prevention	15
Figure 1.2:Plant-Based Diets and Phytochemicals in the Management of Diabetes	16
Figure 1.3:Digital Health in Diabetes Care	17
Figure 2.1: Digital health market development	20
Figure 2.2: Impact of diabetes clinic	21
Figure 2.3: Digital tools	22
Figure 2.4: The health belief model	25
Figure 2.5: Technology acceptance model	26
Figure 3.1: PRISMA flow chart	32



ABBREVIATIONS
T2D: Type 2 diabetes
DHIs: Digital health interventions 
mHealth: Mobile Health 
UK: United Kingdom 
SLR: Systematic Literature Review 
PICO: Population, Intervention, Comparison and Outcome Framework 
PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses 
CASP: Critical Appraisal Skills Programme tool 
JBI: Joanna Briggs Institute 
NOS: Newcastle-Ottawa Scale 
AI: Artificial Intelligence 

























[bookmark: _Toc228461232]CHAPTER 1: INTRODUCTION AND BACKGROUND
[bookmark: _Toc228366993][bookmark: _Toc228461233]1.1 Introduction to the Topic
Type 2 diabetes (T2D) is a persistent metabolic condition that involves insulin resistance and insulin impaired sugar control and can be preceded by a period of prediabetes that is characterised by intermediate hyperglycaemia (Nanditha et al., 2020). It constitutes a significant and localized world-wide health problem, whose prevalence trend is projected to increase exponentially, causing strain on health care and population systems across the globe. If this chronic condition is left untreated, then it can cause heart diseases, sometimes stroke, damage the kidneys, nerves, and eyes, which can lead to blindness. Digital health promotion can be referred to as the application of technologies, including mobile applications, telehealth, and SMS-based interventions, in health education, behaviour change, and managing diseases (Kerr et al. 2024).
This paper is about how digital health intervention can help to prevent and self-manage T2D in adults, with special reference to the situation in the global world, it is also highlighted in figure 1.1.The adults have a high risk since lifestyle choices are a problem but tend to show reduced participation in conventional health programmes (McGough et al., 2019). The available studies have brought out both opportunities and challenges of digital tools in health behaviour and glycaemic outcomes improvement.
[image: Digital diabetes: Perspectives for diabetes prevention, management and  research - ScienceDirect]
[bookmark: _Toc227606445][bookmark: _Toc228461152]Figure 1.1:Digital diabetes for diabetes prevention
(Source:Fagherazzi and Ravaud, 2019)
This study is relevant because it seeks to fill the gap that exists between the rising burden of T2D and the requirement of scalable and cost-effective interventions. This research offers insights into the effectiveness and feasibility of digital health promotion strategies through a critical analysis of how digital health promotion should be integrated in the current public health systems.
[bookmark: _Toc228366994][bookmark: _Toc228461234]1.2 Background and Current Context
Type 2 diabetes has become a major issue across the world, with the number of cases predicted to exceed its 2017 figure of 425 million in 2045 (Nanditha et al., 2020). This is noted to be a chronic condition that creates a metabolic disorder where the body becomes resistant to insulin and creates a high blood sugar level.This sudden surge demonstrates the need to find effective prevention and management means. T2D is linked to grave morbidity, mortality, and costs of the healthcare sector as it is linked to cardiovascular disease, kidney failure, and lower quality of life, rendering it a complex condition with adverse outcomes (Pal et al., 2018; Cunningham et al., 2022). The disease is especially common in the world, with the prevalence reaching one per ten people over 40 (Turnbull et al., 2020).
Conventionally, the prevention of diabetes has been based on intensive lifestyle interventions such as diet variation, physical activities, and weight loss (Duong et al. 2025). Randomised controlled trials have proved that these interventions may either assist in delaying or inhibiting the development of T2D in individuals who have impaired glucose tolerance (McGough et al., 2019). Nevertheless, such programmes tend to be resource-consuming, involving the use of face-to-face meetings and prolonged interaction, and hence challenging to implement on a population-wide level (Nanditha et al., 2020). As an example, structured behavioural interventions are available in the form of NHS Diabetes Prevention Programme in England, but their adoption is not optimal, especially when it comes to working-age adults (McGough et al., 2019).
[image: Plant-Based Diets and Phytochemicals in the Management of Diabetes Mellitus  and Prevention of Its Complications: A Review]
[bookmark: _Toc227606446][bookmark: _Toc228461153]Figure 1.2:Plant-Based Diets and Phytochemicals in the Management of Diabetes
(Source:Ansari et al., 2024)
Digital health interventions (DHIs) are one of the likely ways in breaking these limitations. These are mobile health (mHealth) applications, SMS messaging, telehealth consultations, and online education platforms (Moschonis et al. 2023). They are flexible, accessible, and scalable, meaning that people can receive support when and where it is convenient to them (Pal et al., 2018). Indicatively, SMS-based intervention grounded on behavioural theory like the transtheoretical model has proven effective in fostering lifestyle change and lowering the prevalence of T2D (Nanditha et al., 2020).
Recent findings indicate that digital interventions have the potential to produce small changes in clinical outcomes. To illustrate, apps-based interventions have been linked to a decrease in both HbA1c and fasting glucose, especially in people whose initial glycaemic status is higher (Kim et al., 2024). On the same note, mHealth, telehealth, and pharmacist support integrated solutions have demonstrated promise in improving diabetes management and engagement with patients (Gerber et al., 2023). Such results suggest that digital technologies can be used as a complement to conventional medical care and make it more accessible, especially in the case of underserved groups.
Even though these advantages exist, not everyone has equal response to digital health interventions. Limits to adoption, high attrition rates, and poor user engagement are also major challenges (Pal et al., 2018). Usability, perceived usefulness and the level of personalisation provided by the intervention are some of the factors that affect the involvement. Moreover, there are such factors as digital literacy, socioeconomic status, and access to technology, which are decisive factors on the success of these interventions (Turnbull et al., 2020).
[image: Digital Health in Diabetes Care: A Narrative Review from Monitoring to the  Management of Systemic and Neurologic Complications]
[bookmark: _Toc227606447][bookmark: _Toc228461154]Figure 1.3:Digital Health in Diabetes Care
(Source:Maida et al., 2025)
The self-management paradigm, which informs most of the digital interventions, places the burden on individuals to treat their condition by change of lifestyle and medication adherence (Ossenbrink et al. 2023). Although this method may empower patients, it is also presumed that these people should possess the resources, knowledge, and motivation in order to do it. Such an assumption might not be applicable to all the populations, especially low health literacy and socioeconomic disadvantaged groups (Turnbull et al., 2020). Additionally, psychological and social aspects of life with diabetes, such as identity shifts and stigma, might affect the use of self-care practices and online resources.
Digital health is becoming more and more established in the national healthcare strategies to enhance access and minimize inequalities. Digital interventions like diabetes prevention services should be used to enhance existing face-to-face interventions and ensure more younger and working populations participate (McGough et al., 2019). Online education systems and personal health records, as well, allow patients to engage in their own treatment and make informed choices (Cunningham et al., 2022).
Nevertheless, little evidence exists concerning the effectiveness and cost-efficiency of such digital methods in the long-term. Although some gains in behavioural as well as clinical outcomes have been noted within a short period, there is a challenge of maintaining the same during a long period of time. Additionally, the access and engagement differences also raise questions as to whether digital health intervention can, instead of narrowing, distract health disparities.
Altogether, the existing situation underscores the opportunities and the constraint of digital health promotion to deal with the increasing burden of T2D (Lee et al. 2022). Although digital tools open up new and scalable solutions, their application requires deep consideration, user-enrolled interaction, and implementation in the context of wide healthcare systems.
[bookmark: _Toc228366995][bookmark: _Toc228461235]1.3 Rationale for Research / Problem Statement
The growing rates of Type 2 diabetes prevalence and the constraints of the conventional prevention and management methods make it necessary to consider the innovative methods of intervention like digital health promotion (Shaban et al. 2024). Though digital interventions are scalable and flexible, the evidence on their long-term effectiveness is limited, especially with high-risk adults and under-communicators of the health programmes (Baradez et al. 2022). This research is conducted to critically assess the potential of digital health tools in the enhancement of prevention and self-management outcomes of T2D in the global public health system (Gerber et al., 2023). The study is worked out specifically among adults as they have their own behavioural, social, and technological engagement patterns. This study will be limited to the digital interventions like mobile applications, SMS based programmes and online platform. It excludes more wholesome healthcare system reforms and drug interventions. This study will address current gaps in evidence and inform more effective and inclusive digital health strategies.
[bookmark: _Toc228366996][bookmark: _Toc228461236]1.4 Research Questions
1. What potential impact do digital health interventions have on preventing Type 2 diabetes in adults in the global world?
2. How do digital tools affect self-management behaviours and clinical outcomes among Type 2 diabetes people?
3. What barriers and facilitators affect the adoption of digital health technologies in this population? 
[bookmark: _Toc228366997][bookmark: _Toc228461237]1.5 Research Aim
To evaluate the impact of digital health tools on preventing and improving self-management of Type 2 diabetes among adults.
[bookmark: _Toc228366998][bookmark: _Toc228461238]1.6 Research Objectives
· To analyse digital interventions used for the prevention of Type 2 diabetes in the global world. 
· To examine their efficacy in improving lifestyle behaviours and clinical outcomes. 
· To identify barriers and facilitators influencing the adoption of digital health tools among adults. 
[bookmark: _Toc228366999][bookmark: _Toc228461239]1.7 Chapter Summary
This chapter has outlined the research topic, the increasing national burden of Type 2 diabetes on public health and the emergence of digital health promotion as a means of prevention and management. It has presented the background, challenges that are important, and the importance of this study. The research question, objectives and aim are also clearly articulated. The following chapter (Chapter 2) will provide a literature review, critically assessing existing studies on digital health interventions and their effectiveness in preventing and self-managing diabetes.




[bookmark: _Toc228367000][bookmark: _Toc228461240]CHAPTER 2: Literature Review
[bookmark: _Toc228367001][bookmark: _Toc228461241]2.1 Introduction 
The literature review section is extremely important as it increases the depth of the overall research. In the following, the significance of digital health promotion in global public health is identified along with the impact of digital health interventions in preventing type 2 diabetes. Overall, the challenges for the digital health interventions and the theoretical framework that is connected to the research topic are also evaluated in the following.
[bookmark: _Toc228367002][bookmark: _Toc228461242]2.2 Significance of Digital Health Promotion in the Global Public Health System 
As per Mbewe et al. (2026), public health systems are strengthened by expanding access, enabling databases and interventions, and improving efficiency. This is one of the main strategies that can be referred to as digital health promotion. The way the population engages with preventive care has changed with digital tools such as mobile health apps, telemedicine, and electronic health records. According to Yu et al. (2026), digital health promotion supports early disease detection and promotes healthy behaviour. The technologies also reduce pressure on health care services by shifting the focus from treatment to prevention. 
[image: ]
[bookmark: _Toc228461155]Figure 2.1: Digital health market development
(Source: Liebenspacher and Siegfried, 2022)
From the above graph, it is clear that the digital health development has increased by 657 million by the end of 2025 (Liebenspacher and Siegfried, 2022). As per Azelton et al. (2021), due to this reason, digital strategies, including remote consultations and online health platforms, help in enhancing patient accessibility and continuity of care. AlNamlah et al. (2026), noted that younger and tech-savvy populations are impacted by digital campaigns targeting smoking cessation, mental health awareness, and physical activities. For example, in 2023, approximately 75% of adults in England used online services to access health information (NHS, 2024). This scenario reflects the growing dependence on digital platforms in health promotion. Khobragade et al. (2026), contradicted that during the COVID-19 pandemic, real-time surveillance and rapid public health response are also part of digital health promotion. However, unequal access to technology, data privacy concerns, and digital exclusions are some challenges. Addressing these issues is important to ensure equitable health outcomes. 
[bookmark: _Toc228367003][bookmark: _Toc228461243]2.3 Impact of digital health interventions in preventing Type 2 diabetes 
According to Kim et al. (2026), digital health interventions have the potential to prevent type 2 diabetes among adults. This is done by targeting factors like obesity, physical inactivity, and poor diet. Gong et al. (2020), noted that mobile apps, online coaching, and remote monitoring are ways to deliver these interventions. This helps in continuous engagement, personalised feedback, and scalable behaviour change support outside traditional clinical settings. As per Szekely et al. (2026), in the global context, digital health promotion can be as effective as face-to-face interventions in reducing key indicators named by programmes such as the NHS digital diabetes prevention programme. 
[image: How Digital Health Is Transforming Diabetes Care | DigiMedica - digimedica]
[bookmark: _Toc228461156]Figure 2.2: Impact of diabetes clinic
(Source: Maida et al. 2025)
From the above, it is clear that the digital virtual diabetes cleaning helps in telemonitoring and favours the multi-disciplinary management, which is extremely important for diabetes management (Maida et al. 2025). For example, participation in a digital prevention programme was connected with a decrease in HbA1c of −1.6 mmol/mol and weight loss of −3.1 kg after 12 months (Shtg, 2025). This situation indicates clinically meaningful risk reduction. Adults often face time limitations due to work or family commitments. But this can increase accessibility for them. Goal setting, real-time feedback, and social support networks are also there to support long-term adherence. Moreover, Sun et al. (2026), also identified that digital platforms help in the early identification of at-risk individuals and facilitate preventive interventions at scale. However, Mwirigi et al. (2026) argued that digital literacy, sustained user engagement, and integration with primary care services are some factors on which the effectiveness depends. Overall, this are cost effective and scalable strategy that can be used to reduce the growing burden of T2DM in the global public health system.
[bookmark: _Toc228367004][bookmark: _Toc228461244]2.4 Digital tools impact self-management behaviours and clinical outcomes of Type 2 diabetes 
According to Kulsuwan et al. (2026), digital tools have a measurable impact on both self-management behaviours and clinical outcomes among Individuals with type 2 diabetes. This specifically impacts engagement, adherence, and metabolic control. Turnbull et al. (2020) identified that mobile health apps, telehealth platforms, wearable devices, and web-based education programmes are some tools that support patients. These tools help in monitoring diet, medication, glycaemic levels, and physical activity in real time. Pal et al. (2018), digital interventions enhance patients’ knowledge, motivation, and consistency in lifestyle modifications in terms of self-management behaviours. 
[image: ]
[bookmark: _Toc228461157]Figure 2.3: Digital tools
(Source: Fraser et al. 2025)
From the above graph, it is clear that in 2024, the digital tools for diabetes management have increased 25% from the previous year (Fraser et al. 2025).  For example, goal-setting and feedback loops are some features that boost healthy behaviours and medication adherence. According to the evidence by McGough et al. (2019), patients’ understanding of diabetes is significantly improved through telehealth and app-based interventions. Thanthrige and Wickramasinghe (2026), noted that telehealth and app-based intervention improving the diabetes care by real time monitoring and personalised feedback and goal setting. This increased maintenance support life changes and help continuous patient provider communication which can enhance the HBA1C outcome effectively. This also boosts sustained behavioural changes, including better diet control and increased physical activity. 
It is identified that 57.9% of studies show significant reductions in HbA1c levels among users of digital interventions (Betancourt et al. 2026). These are reductions ranging from −0.5% to −0.9% (Betancourt et al. 2026). Shaheen et al. (2026), identified that level of improvement is clinically meaningful as even modest reductions in HbA1C are connected with lower risks of complications such as neuropathy and cardiovascular diseases. Timti et al. (2026), contradict that the scalability of digital solutions within public health systems is reflected by global-based programmes. These programmes demonstrated improved HbA1C and cost-effective care delivery. Overall, digital tools strengthen self-management capacity and lead to improved clinical outcomes, but sustained engagement, usability, and integration with routine healthcare services are the main factors on which their effectiveness depends.
[bookmark: _Toc228367005][bookmark: _Toc228461245]2.5 Facilitators impacting the adoption of digital health technologies in the population with type 2 diabetes 
Facilitators influencing the adoption of digital health technologies among people with type 2 diabetes are multifactorial. Bao et al. (2026), noted that technological, individual, and system-level factors are the facilitators influencing the adoption of digital health technologies. Increase in user engagement, acceptability, and supporting the substance use of digital interventions are some ways to use these facilitators. As per Thanthrige and Wickramasinghe (2026), a key facilitator is user-friendly design and functionality. Features like glucose tracking, reminders, easy navigation, and clear data visualization can significantly improve the adoption of digital tools. As per Nanditha et al. (2020), among adults, the encouragement of routine use and decreasing the cognitive burden depends on the easy usability of the tool. Yu (2026) contradicted that another major factor is personalization and tailored feedback. Adaptive goals, real-time feedback, and customised recommendations increase motivation among users. Thanthrige and Wickramasinghe (2026), noted that digital health adaptation in the diabetes increase by usability personalization and clinical integration. In the global countries, the application support glucose monitoring, reminders and remote care which promote the engagement maintenance and continuity.
Doyle et al. (2026), identified that personalised feedback was identified as a facilitator by highlighting its central role in engagement. Malik et al. (2026), noted that recommended digital tools or the integration of them into routine care by clinicians are ways to achieve the trust of the patients and make them use the tools consistently. In the NHS context, integration with primary care systems increases tradability and continuity of care. Cunningham et al. (2023) identified that online communities or coaching boost sustained engagement by promoting shared experiences. These are part of social and peer support mechanisms. Zin et al. (2026), identified that higher education levels, prior technology use, and perceived benefits positively impact uptake, as digital literacy and individual motivation also act as enabling factors. Overall adoption of digital health technologies in the T2DM population is promoted by usability, personalization, professional support, and user readiness.
[bookmark: _Toc228367006][bookmark: _Toc228461246]2.6 Barriers impacting the adoption of digital health technologies in this population 
As per Narayan et al. (2026), barriers impacting the adoption of digital health technologies in this population are multifaceted socio economic technological. The main challenge is the limited rate of digital literacy.  Gerber et al. (2023), noted that individuals who lack the necessary skills are facing problems using mobile applications or telemedicine platforms. Scott et al. (2026), noted that older adults and individuals from non-technical backgrounds find interfaces complicated and intimidating. Another prominent challenge is inadequate access to reliable infrastructure. Kim et al. (2024), noted that most people lack smartphones or poor Internet connectivity restrict the usability of digital health solutions, especially in rural or economically disadvantaged regions. It is identified that globally, an estimated 3.8 billion people are offline (Mair et al. 2025). This situation reflects the scale of exclusion from digital health ecosystems. 
Birati and Tzemah-Shahar (2026), contradicted that in many places, people prefer face-to-face medical consultations, which often results in resistance to adopting virtual healthcare services. This is mainly because of the cultural and behavioural resistance. Additionally, Levia et al. (2024) identified that a lack of localised content and language barriers also reduce the use of digital technologies in diverse populations. Finally, Kim et al. (2026), opined that factors like subscription fees, device costs, and maintenance expenses reduce the widespread use of the technologies. Overcoming these challenges requires an approach combining education, infrastructure development, user-centric design, and class-building measures. 
[bookmark: _Toc228367007][bookmark: _Toc228461247]2.7 Theoretical framework 
Health Belief Model 
[image: ]
[bookmark: _Toc228461158]Figure 2.4: The health belief model
(Source: Li, 2025)
The health belief model explains how people make decisions about health behaviour based on their beliefs and perceptions (Fenech et al. 2026). In the context of type 2 diabetes, it helps to understand the reasons why individuals ignore or adopt digital health interventions for the prevention and management of existing issues. The key factors that are being focused on by the model are perceived susceptibility, perceived severity, perceived benefits, and perceived barriers (Li, 2025). It is shown that if there is a risk of diabetes or the condition has serious consequences, most of the adults are likely to use digital tools, such as mobile apps or SMS based programs. 
Digital health promotion strengthens perceived benefits by offering features like real-time feedback, personalised advice, and convenient monitoring of blood glucose levels (Mekniran et al. 2026). But there are barriers like low rates of digital literacy, lack of motivation, or limited access to technology, which can be a major reason for the reduction in digital adoption (Khan et al. 2026). The factors that play a major role in encouraging behaviour change are cues to actions, such as reminders and alerts. Overall, HBM is highly relevant for this research as it explains how beliefs influence engagement with digital interventions, particularly in promoting preventive behaviour and improving long-term diabetes self-management outcomes.

Technology acceptance model 
[image: ]
[bookmark: _Toc228461159]Figure 2.5: Technology acceptance model
(Source: Al-Momani and Ramayah, 2025)
Perceived usefulness and perceived ease of use are the two main factors that are used in the technology acceptance model ( Al-Momani and Ramayah, 2025). TAM explains how users accept and use real technology (AlDhaheri et al. 2026). The context of digital health promotion for type 2 diabetes TAM is essential for understanding the reasons for adoption or rejection of health applications, mobile platforms, and digital interventions by individuals. Perceived usefulness explains the extent to which individuals believe that using a digital health tool will improve their diabetes management. 
Individuals are less likely to engage consistently if the digital platforms are difficult to navigate and complex (Mann, 2026). This is because ease of use relates to how simple and user-friendly the technology is. In this research, TAM helps explain variations in user engagement across different studies. If users do not find effective interventions accessible or relevant, they may also fail. Factors such as age, digital skills, and design quality also influence digital acceptance (Yadav et al. 2025). Therefore, the importance of designing simple, intuitive, and beneficial digital health tools is clearly highlighted by TAM, which can increase the rate of adoption and sustained use in diabetes prevention and management.
[bookmark: _Toc228367008][bookmark: _Toc228461248]2.8 Literature gap 
The literature gap is in identifying the cost-effectiveness of the digital health intervention in the public health system. It is extremely important to identify the cost-effectiveness of the digital health intervention for increasing motivation in the patient. However, the current literature that has been used are lacked in detailing about the cost effectiveness analysis of the digital intervention. While the upfront cost exists, decreased hospital visits improved HBAI1C and long-term complication prevention reflecting benefits that may overweight cost with support the healthcare sustainability. If patients notice that digital health interventions are more cost-effective than traditional ones, then they will become more adaptive to the digital infrastructure. In addition to these, another literature gap is in identifying the impact of digital help tools on long-term diabetes outcomes. This is important to know for identifying the sustainability of prevention by using digital help tools.
[bookmark: _Toc228367009][bookmark: _Toc228461249]2.9 Summary 
From the above, it is summarised that digital health promotions are important for the Global Public and the system for managing type 2 diabetes. It is noticed that the digital Strategies for including remote consultation and online health platforms help in increasing the accessibility of the patient and maintaining the continuity of the care. The digital health intervention has a direct impact on preventing diabetes, especially in the adult. There are facilitators and digital tools that are boosting the overall engagement of the patient. The technological, individual, and system-level factors are the major facilitators. 




[bookmark: _Toc228367010][bookmark: _Toc228461250]CHAPTER 3: METHODOLOGY
[bookmark: _qiowecf4aagt][bookmark: _Toc228367011][bookmark: _Toc228461251]3.1 Introduction to Chapter
The methodological chapter explains the research methods integrated into the study, so that the techniques and design of the overall study can be acknowledged appropriately. In this case, a structured method, namely a systematic literature review (SLR), has been integrated to conduct a comprehensive study and explain the selected research topic, which is considered significant. In this chapter, the definition of SLR, the search strategy, and the identification of search terms using the PICO framework have been presented. Moreover, keyword identification, database use with inclusion and exclusion criteria, and highlighting of the search results have also been initiated.
[bookmark: _7hzri2ktu643][bookmark: _Toc228367012][bookmark: _Toc228461252]3.2 Systematic Literature Review (SLR)
According to Cabrera and Cabrera (2023), a systematic literature review (SLR) is noted to be a structured method which helps in identifying certain research papers which are synthesised appropriately to make the study relevant and comprehensive. This method is noted to be significant as it helps in serving the purpose of summarising the existing knowledge by identifying different relevant research papers. Moreover, this strategic process helps in identifying the research gap by comparing the findings so that transparency is established. A comprehensive SLR process can be achieved by defining the research questions using a specific framework, developing a search strategy with the identification of databases, keywords and inclusion and exclusion criteria (Bandara and Syed, 2024). After that, an appropriate data extraction with the maintenance of quality assessment of the selected study is required to be done using an appropriate method, so that appropriate findings can be achieved with the comprehensive process.
[bookmark: _36albapbue26][bookmark: _Toc228367013][bookmark: _Toc228461253]3.3 Search Strategy
It has been noted by MacFarlane et al. (2022) that a search strategy is an organised format that helps in identifying the relevant research papers using a suitable academic database with the application of keywords and inclusion and exclusion criteria.Defining the information by locating accurate and relevant data is possible with the use of an effective search strategy (Gusenbauer and Gauster, 2025).In this case, an appropriate start strategy has been achieved by conducting a comprehensive search so that multiple academic research papers can be explored to retrieve the most suitable one. PubMed has been selected as the core database to find the relevant peer-reviewed academic journals by using relevant keywords and the Boolean operators so that the research questions can be addressed appropriately. The use of the population, intervention, comparison and outcome or PICO framework has also been made, which is noted to be useful in guiding the short strategy and achieve comprehensive search method. To ensure the replicability and transparency of the overall search strategy, the time limit of the search has been set from 2022 to 2026 to obtain updated information.
[bookmark: _Toc228367014][bookmark: _Toc228461254]3.4 Search terms
Search terms are the specific keywords or phrases that are included for identifying academic research papers by remaining relevance with the research topic that has been selected (Chigbu et al. 2023). These search terms help in creating a connectivity so that every element of the research topic can be acknowledged. For instance, the role of digital health promotion in identifying type 2 diabetes prevention and management has been critically understood among the adults globally. This has been possible with the use of search terms. On the other hand, the use of the PICO framework has been useful in identifying the appropriate population, intervention, context and outcome to acknowledge the researchable elements.
As per Hosseini et al. (2024), formulating the research questions becomes easy with the use of the PICO framework. This framework helps in clearly defining the elements for synthesising within the study, making the research relevant and specific. In this research, it has been identify that the population, intervention and the comparison required to be made on the adult who are in between 25 to 45 years old age category so that digital help promotion like mobile health apps and knowledge on the digital lifestyle intervention to prevent type to diabetes in the global setting can be noted for obtaining the outcome by improving the management and prevention of such diseases along among the selected population in the global Public Health system.
	Population 
	Adults 

	Intervention 
	Mobile health apps 

	Comparison
	Traditional health promotion approach 

	Outcome 
	Improvement in managing and preventing type 2 diabetes 


[bookmark: _Toc227606496][bookmark: _Toc228461194]Table 3.1: PICO Framework
(Source: Self-created)
Search question: What is the Role of Digital Health Promotion in Type 2 diabetes Prevention and Management Among Adults in the global Public Health System?
Database: The use of PubMed has been integrated so that the relevance peer reviewed journals can be retrieved.
Different combinations of keywords have made use of a variety of Boolean operators, which are as follows:
· Search 1 (Population): " Adults" OR Matured adults OR older adults 
· Search 2 (Intervention): Digital Health Promotion AND/OR preventing type 2 diabetes
· Search 3 (Comparison): Traditional health promotion approach 
· Search 4 (Outcome): “Improvement in managing type 2 diabetes” AND “preventing type 2 diabetes”
After the initiation of the individual searches, the end result was achieved by combining all four searches using the AND operator.
[bookmark: _Toc228367015][bookmark: _Toc228461255]3.5 Key Words
According to Sivakumar and Sivakumar (2025), keywords are an important set of words that are used in the search strategies for identifying the relevant studies comprehensively. It helps in ensuring effectiveness with the clear definition of the concepts that can be included within the study to satisfy the research questions. This can be used to generate different synonyms or related terms which can be applied within the selected database to refine the search process.  In this case, “Role of Digital Health Promotion”, “Digital Health Promotion”, “Type 2 diabetes Prevention”, “Adults” and “global public health system” have been integrated.
[bookmark: _Toc228367016][bookmark: _Toc228461256]3.6 Database
Uttley et al. (2023) stated that the selection of an appropriate database is required to be done so that critical analysis is possible with the use of a comprehensive search process. The use of a database is included so that the search strategy can be developed with effectiveness for extracting the data and synthesising them within the research study. This helps in drawing meaningful insights by facilitating access to a plethora of information. The use of PubMed has been integrated so that the relevance peer reviewed journals can be retrieved. Final retrieval of the information has been made with the use of Google Scholar so that a full citation can be achieved with the full text PDF.
[bookmark: _Toc228367017][bookmark: _Toc228461257]3.7 Inclusion/Exclusion Criteria
The inclusion and exclusion criteria are required to be identified within a research study to determine the elements that can be included with special characteristics (Bisby et al. 2022). As per the opinions of Shaheen et al. (2023), this helps in finding the eligibility of a factor within the study. Disqualification of the elements that do not match the individual and exclusion criteria is made for maintaining the overall reliability and validity of the research. This also has in clearly defining the intervention process that is required to be undertaken for maintaining the internal and external validity. It is very important to maintain the overall consistency of a work so that data integrity can be maintained with fairness and effectiveness.
[bookmark: _Toc228367018][bookmark: _Toc228461258]3.7.1 Inclusion Criteria
Different types of inclusion criteria have been selected for this research, which are as follows:
· Free full-text PDF 
· Available in the English language only 
· Presence of the selected keywords, specifically “Role of Digital Health Promotion”, “Digital Health Promotion”, “Type 2 diabetes Prevention”, “Adults” and “global Public Health System”
· Published within the last 5 years (2022-2026)
[bookmark: _Toc228367019][bookmark: _Toc228461259]3.7.2 Exclusion Criteria
Different types of exclusion criteria have been selected for this research, which are as follows:
· Available in paid version or only abstracts 
· Available in foreign languages
· Absence of the selected keywords 
· Not Published within the last 5 years (2022-2026)
[bookmark: _Toc228367020][bookmark: _Toc228461260]3.8 Search Results
The use of the PRISMA framework has been integrated within this research for obtaining the systematic reviews by ensuring a transparent process has been followed. The PRISMA guideline is known to be the Preferred Reporting Items for Systematic Reviews and Meta-Analyses, which helps in conducting systematic reviews so that a complete search process can be done by following the set of rules to obtain the results effectively (Mishra and Mishra, 2023). This helps in identifying the results with the maintenance of clarity and relevance. Four different steps are followed for obtaining the search results, such as identification, screening, eligibility and included (Dickson and Yeung, 2022).
[image: ]
[bookmark: _Toc227606448][bookmark: _Toc228461160]Figure 3.1: PRISMA flow chart
(Source: Self-Created)
From the above figure, it can be noted that 10 articles have been initially selected due to their relevance and application of inclusion and exclusion criteria, which has been accomplished by following the steps. In this case, these four steps have also been followed for completing the search strategy and selecting the study by synthesising the method. Identification of the relevant studies has been done by using the PRISMA framework, which has helped in identifying, screening and including the relevant studies which are eligible. With the use of a systematic search process, the literary evidence which has relevance has been included after an appropriate filtering and screening process to meet the aim of the research. Initially, 460 records were discovered, of which 325 were found to be relevant after the primary database searches in PubMed and Google Scholar. 135 records discovered with the use of manual searches from different public health system reports and literary evidence. An appropriate streaming process was then applied for the removal of duplicate records along with the journal articles and books that were published before 2021, and for not having the major keywords, from which 101 records were left. 
After the initial screening process, the second process began with the application of another exclusion factor where the full free PDFs are not available, and only the records have abstracts and titles, and are not published in the English language, which left 21 records for moving forward towards the eligibility phase. A vigorous eligibility process was integrated so that the 21 records that were left could be identified carefully, and the main reasons for exclusion could be noted. The presence of irrelevant content has led to the exclusion of 11 records, which leaves 10 studies to be finally left for the quantitative synthesis within the research. This intensive filtration process has helped in identifying the main exclusion criteria and reducing the papers which have a good amount of information satisfying the PICO research questions that have been formulated.
[bookmark: _Toc228367021][bookmark: _Toc228461261]3.9 Ethical Considerations
Insertion of secondary qualitative data with the use of systematic literature review has made it compulsory to follow several ethical standards (Nii Laryeafio and Ogbewe, 2023). The included studies were ensured to be reliable and were published in a recognised database. All the university's standards have been maintained appropriately so that ethical approval is followed. The anonymity of the published resources has been carefully maintained by storing them in a password-protected hardware device, which is only accessible to the researcher and the professor who would be checking the research paper. After the final submission of the research paper, all the collected information will be completely removed to maintain the credibility of the research paper (Taquette et al. 2022). Moreover, throughout the research, citations have been carefully maintained to eliminate the occurrence of plagiarised content.
[bookmark: _Toc228367022][bookmark: _Toc228461262]3.10 Chapter Summary
The overall chapter has been useful in understanding the methods and technique start has been integrated within the research. It has been noted that with the use of a systematic literature review, it is possible to gather the required number of studies to satisfy the research question that has been created using the PICO framework. Identification of the population, intervention, comparison and outcome has been possible with the inclusion of this framework. Moreover, the use of the PRISMA framework has also been integrated for conducting the search and maintaining the relevance of the overall study with the application of inclusion and exclusion criteria. After the final collection of data, these would be appropriately analysed with the utilisation of thematic analysis in the following chapter to establish the purpose of the research and achieve the aim and objective that have been created.


[bookmark: _Toc228367023][bookmark: _Toc228461263]CHAPTER 4: DATA EXTRACTION AND EVALUATION 
[bookmark: _Toc228367024][bookmark: _Toc228461264]4.1 Introduction to Chapter
The motive of this chapter within a systematic review is to retrieve the information from the selected database so that further analysis can be conducted with the structured method. With the utilisation of this chapter, it is possible to evaluate the data that has been collected and understand the critical appraisal and paper quality assessment tools that are required to be integrated for understanding the relevance of the selected research paper. In this case, 10 research papers have been selected for qualitative synthesis, which has been using primary quantitative research methods to evaluate the meaning.
[bookmark: _Toc228367025][bookmark: _Toc228461265]4.2 Data Extraction 
According to Afifi et al. (2023), data extraction is noted to be the process of managing the information with critical analysis. This process helps in retrieving the data from different types of sources so that it can be included within a study by identifying its characteristics. These data might be structured or completely unstructured, which is required to be identified carefully for capturing the information that is required for research (Saoutet al. 2024). In this case, data extraction has been conducted from the secondary database of PubMed and Google Scholar for retrieving the most useful research papers relevant to the research topic that has been identified. The main characteristics of this research paper have been the studies that have included primary quantitative research methodology within themselves for justifying the formulated research questions. This has been useful in integrating the existing quantitative research papers by not collecting new real-time information (Şahin et al. 2025).
[bookmark: _Toc228367026][bookmark: _Toc228461266]4.3 Brief introduction to critical appraisal and paper quality assessment
Critical appraisal is noted to be important for maintaining research validity, reliability and relevance. As per Tod et al. (2022), it is important in the systematic literature review as it helps in understanding the characteristics of the research paper by checking the research quality for reaching a conclusion which is meaningful. This process helps in avoiding reaching misleading conclusions and trending the research study by making it more credible and analytical (Tod et al. 2022). This process helps determine the trust that can be placed in a research paper by enabling healthcare professionals to find and use reliable sources as evidence effectively (D'Antoni et al. 2022). The process helps in the development of useful research questions and in finding relevant studies, so that the quality and validity of the study can be maintained overall. Critical appraisal is also useful in comparing the different studies in terms of methodologies, inconsistencies, and identification of the research gaps. This helps in obtaining reliable results that are scientifically sound and avoids the risk of errors and bias.
[bookmark: _Toc228367027][bookmark: _Toc228461267]4.4 Critical Appraisal Tools 
Following the structured checklist is mandatory within the systematic literature review, which helps in thorough evaluation of the quality, and is possible with the use of a critical appraisal tool (Barker et al. 2025). Enhancing consistency and transparency is required to be maintained when different research papers are accessed from the database, which have already been utilised in some other research. Therefore, the selection of an appropriate critical appraisal tool is important for focusing on depth and interpretation, along with the statistical evidence that can be gathered without collecting any new quantitative information. 
In this case, the inclusion of the CASP tool has been integrated so that the qualitative studies that have used primary quantitative research techniques can be evaluated by checking their quality, reliability and validity. CASP or Critical Appraisal Skills Programme tool is the structured process to acknowledge the quality and reliability of the selected studies (Orih et al. 2024). This tool helps in confining the credibility of the research studies by acknowledging their strengths and limitations. Another benefit of using this tool is that it helps in making informed decisions by enhancing care and safety. The quality evidence is maintained throughout the systematic review, as this framework can confine the validity of the research and know its applicability before implementation (Kolaski et al. 2023). 
A structured checklist is designed with the use of a touch framework in establishing the rigour within research methodology, so that high-quality research can be formed. 10 main questions are included within the CASP qualitative checklist which helps in acknowledging the robustness of the overall research paper by clarifying their contents with the maintenance of transparency and consistency (Sasannia et al. 2022). Flexibility is triggered as well as it is very easy to use which is widely accepted in the academic research papers for confining the subjectivity of the data [Refer to appendix 3].
[bookmark: _Toc228367028][bookmark: _Toc228461268]4.5 Evaluation of Qualitative Studies using any appropriate tool
The use of the CASP tool has been integrated as the critical appraisal tool for the qualitative studies that have been included within this research. This qualitative checklist is relevant and significant for evaluating the selected studies so that clear and systematic evidence related to the research questions can be academically recognised (Humayoun et al. 2024). Assessment of the study quality using a consistent and structured approach has been possible with the inclusion of the CASP tool. One of the strengths of this critical appraisal tool is that it helps in simplification with the maintenance of clarity, so that it can be applied easily (Asadzandi et al. 2022). Moreover, the overall appropriateness by acknowledging its flexible application on different qualitative approaches can be done with the maintenance of ethical strength as well as credibility. However, the CASP tool has a wide range of limitations, such as it does not have a scoring system that provides a clear overview of which study is stronger and which is weaker (Santhanam et al. 2025). Inconsistent evaluation can be obtained as the subjectivity is only determined during interpretation. Alternatively, the application of the JBI tool can be included due to its scoring system and greater accessibility. However, the CASP tool is the most suitable as it offers a practical approach by acknowledging the simple process, which is suitable for the users.
Turnbull et al. (2020) and Pal et al. (2018) studied the digital health intervention for type to diabetes patients and their perceptions. This has helped in understanding the subjective elements of the study, where the appropriateness of the qualitative method has been outlined clearly. With the utilisation of a suitable research design, it has been possible for both authors to capture the diversified perspective of the type 2 diabetes patients. Alignment with the research objectives has been showcased in both research papers. Turnbull et al. (2020) focused on generating data from four focus groups with 20 patients that helped in understanding the burden created on many patients, where psychological adjustment and behavioural transformation are required to be noted for successful self-management. On the other hand, Pal et al. (2018) stated that the study integrated the use of semi-structured interviews, where a qualitative design has helped in understanding the perceptions of 21 participants who have been using digital interventions to control type 2 diabetes. The author found that the preferred using the digital interventions in controlling their body, and this technology utilization have influenced their perspective about getting engaged in self-care [Refer to appendix 3].
With the application of the CASP tool, it has been possible to find the relevance of the methods to interpret the findings of the study. It has helped in understanding that the contextual factors that influence the perspective have been captured effectively with the establishment of ethics (Yari et al. 2024). These ethical standards have been maintained in both the qualitative study, through which employment of strong methodology has been possible in finding out the requirements of patients with type 2 diabetes. Demonstration of the benefits of technology has also been useful in gathering contributions within the research and in constructing a strong relationship.
[bookmark: _Toc227425455][bookmark: _Toc228367029][bookmark: _Toc228461269]4.6 Evaluation of Quantitative Studies using an appropriate tool
The quantitative study plays a critical role in identifying the effectiveness of the digital health promotion in the prevention and management of type to diabetes. The studies give a measurable outcome, such as changes in glycaemic control, physical activity level, and behavioural modification. In this review, a total of 8 quantitative studies were critically apprised which include randomised control trials, cluster randomised trials, and cost-effectiveness analysis. The Joanna Briggs Institute (JBI) Critical Appraisal Checklist and the Newcastle-Ottawa Scale (NOS) were the appraisal tools. The JBI tool is used for identifying cross-sectional and experimental studies that focus on validity, reliability, and bias (Stern et al. 2026).This tool has the ability to establish trust by determining the relevance of the research questions to the results found within the study through effective evaluation. This helps in confining the validity of the overall study by minimising the risk of bias (Munn et al. 2023). The use of JBI is made within the systematic reviews to extract quantitative data by following the reviewing protocol with an appropriate explanation. On the other hand, the Newcastle-Ottawa Scale (NOS) helps in assessing the quality of the non-randomised studies by quick integration. This helps in remaining consistent within entire studies by following a comprehensive evaluation guide. Moreover, it helps in improving the quality of the research by supporting the evidence-based practice that has been leading to better outcomes.
The NOS is justified for the cohort-based evaluation, particularly in the identification of selection, comparability, and outcome domains (Shah et al. 2026). The use of the tools is significant as they confirm systematic evaluation of methodological quality. 
These tools help in identifying strengths, limitations, and potential bias in the included studies. Among the studies, 6 studies were randomised control trial, which include Levia et al. (2025); Kim et al. (2024); Gerber et al. (2023), Azelton et al. (2021); Gong et al. (2020); and Nanditha et al. (2020). The studies primarily have an objective for identifying the effectiveness of digital interventions like mobile application text messaging systems and digital coaching platforms, for improving the diabetes related outcome. For example, it is identified that Kim et al. (2024) and Gerber et al. (2023) state about app-dependent intervention for improving glycaemic control and physical activity. On the other hand, Gong et al. (2020) identified the interaction of the conversional agent for self-management support [Refer to Appendix 2]. 
While Levia et al. (2025) used the cluster randomised design for the primary care setting, in which increasing external validity strength is important, but may introduce variability across clusters. In addition to these, Cunningham et al. (2023) noted along them cost utility analysis for identifying economical effectiveness of an online education platform and personal health record over 10 years. The study has different dimensions by identifying sustainability and cost effectiveness instead of short-term clinical outcomes. McGough et al. (2019) noted that quantitative observation and evaluation of digital engagement in the NHS diabetes prevention program highlighted a demographic pattern in the digital update [Refer to Appendix 2].
From the methodological perspective, the majority of the RCTs demonstrate good internal validity for randomisation and control conditions. However, there are limitations; for example, several studies depend on the self-reported behaviour data, which introduces reporting biases. Sample sizes in certain trial where moderate and limited in generalizability.  The cost-utility study by Cunningham et al. (2023) reflects a longitudinal design but is totally dependent on the modelling assumption, which impacts the accuracy. Similarly, McGough et al. (2019) give real-world information but are limited in experimental control and randomised trial [Refer to Appendix 2]. 
However, despite the limitation, most of the studies made the key appraisal criteria, which include clear inclusion criteria, good statistical analysis, and valid outcome measures. Overall, the appraisal confirms that selected quantitative studies are methodologically sound and justified for addressing the research topic (Ali, 2026). 8 quantitative studies where apprised in which 6 trial and one plaster randomised trial; one was for cost-utility analysis, and one observation and program evaluation. No cross-sectional cohort or case-control studies were conducted. The dominance of the randomised control design increases the strength of the evidence.  However, issues like maintenance, self-reporting variability, and intervention in the delivery need to be considered when interpreting the results. Moreover, the quantitative studies reflect a consistency in using the validated clinical outcome measures. Particularly, the age of HbA1c increases the strength of the reliability of findings across different settings. The use of a randomised control design increases the internal validity and decreases the selection error (Colnet et al. 2025). However different in the intervention duration and follow-up periods impact the comparability of the results. Some studies reflect limited reporting on participant maintenance and dropout rate, which is impacting the outcome interpretation as well. However, the variation in the sample size, intervention duration, and digital literacy level in participants can influence the outcome. The factors can impact the consistency and scalability of intervention in different populations, particularly in the low sourced accessibility of the technology and sustainable engagement significant in the challenges.
[bookmark: _Toc228367030][bookmark: _Toc228461270]4.7 Evaluation of Mixed Methods Studies
The mixed-method appraisal tool was used for identifying the quality of the studies that potentially incorporate both qualitative and quantitative components (Nightingale and Stewart-Lord, 2026). The mixed-method appraisal tool is used for identifying the methodological quality of the studies that connect both qualitative and quantitative research components in a single design (Ananzeh et al. 2026). The mixed method tool is extremely justified as it helps in the simultaneous evaluation of methodological rigor across different research approaches within a single framework. Although the mixed method approach is valuable for giving a comprehensive understanding (Pregoner, 2024). The studies that were included in the particular research are either quantitative or qualitative in design. This is limiting the ability to identify integrated evidence of using MMAT. 
This tool has the versatility to ensure consistency by minimising subjective bias. Informed judgments are possible with the use of this tool, as it helps to obtain a strong conclusion by capturing the evidence effectively (Makabe et al. 2022). This tool is also noted to be very user-friendly as comprehensive methodological rigour is established with encourages transparency. The tool is useful for identifying gaps in methodological integration within the existing literature. While quantitative studies provide strong internal validity through experimental design, the qualitative studies give depth in understanding user experiences (Chakraborty and Biswal, 2026). The absence of a clearly defined mixed-method design reflects a lack of studies that connect effectiveness with contextual information (Zahid et al. 2026). In addition, the absence of clearly defined mixed-method studies is limiting the ability to fully understand the connection between the clinical outcome and patient experience. While the quantitative studies give measurable effectiveness and qualitative studies give deep information, the lack of mixed integration decreases the overall strength of evidence (Haq and Yasin, 2025). The mixed method design needs to better capture how and why digital interventions succeed or fail in real-world settings. Issues like digital literacy, user engagement, and cultural differences are not always adequately mentioned when methods are separated. Therefore, the future of research needs to be private as the integrated supply decision for improving both the validity and applicability of findings in diverse public health contexts. Overall, it can be said that the MMAT gives support to the structure evaluation and highlights a gap in the literature (Ismail et al. 2026). This is reflecting a requirement for future research adopting mix method approach for a better understand about the digital health intervention in type to diabetes.
[bookmark: _Toc228367031][bookmark: _Toc228461271]4.8 Chapter Summary
To conclude, it has been noted that the chapter has helped in discussing the data extraction process with its evaluation, so that the characteristics of each of the selected articles can be noted. Moreover, this chapter has been useful in defining the critical appraisal tool for the qualitative, quantitative and mixed method studies that have been found within this research. This has been beneficial in reviewing the studies that have been selected and understanding the significance of the tool that has been integrated.

[bookmark: _Toc228367032][bookmark: _Toc228461272]

CHAPTER 5: DATA ANALYSIS AND SYNTHESIS
[bookmark: _Toc227427153][bookmark: _Toc228367033][bookmark: _Toc228461273]5.1 Introduction to Chapter
The data analysis and synthesis chapter represents the extracted data from the selected studies included in this systematic literature review. The aim of the study is to systematically interpret the findings in order to address research objectives related to the role of digital health promotion in the prevention and management of type 2 diabetes among adults. The chapter focuses on thematic analysis approach and employed the identified patterns relationship and key themes emerging across the studies. The chapter helps to outline the analytical framework and describe how the characteristics included in these studies can present major themes and sub themes derived from the synthesis of evidence. 
[bookmark: _Toc227427154]5.2 Thematic Analysis
Squires (2023) articulated thematic analysis is a qualitative analytical method that can be used to identify analyse interpret and justify the patterns or themes within data. In a widely applied systematic literature review to synthesise the findings from multiple studies thematic synthesis is often referred as one of the effective qualitative analytical tools while analysing the secondary data sources. The approach could be suitable for both qualitative and quantitative research as it allows the integration of diverse findings by organising into meaningful things thereby to enable comprehensive interpretation and comparison across studies thematic analysis is necessary (Kushnir, 2025).
[bookmark: _Toc227427155][bookmark: _Toc228367034][bookmark: _Toc228461274]5.3 Data analysis tool
In 2006, Virginia Braun and Victoria Clarke have introduced the thematic analysis framework data as the data analysis tool that can include studies that were already conducted (Braun and Clarke, 2006). The framework significantly involves six key phases 1st is familiarisation with data, 2nd is generating initial codes, 3rd is searching for themes, 4th is reviewing themes, 5th is defining and naming themes, and the 6th and last one is producing the report (Braun and Clarke, 2006). The data analysis tool can provide flexibility and systematic approach to organise as well as synthesise data by ensuring consistency, transparency, and depth that can identify meaningful pattern across the selected studies.
[bookmark: _Toc227427156][bookmark: _Toc228367035][bookmark: _Toc228461275]5.4 Characteristics of the identified studies
The PRISMA Framework includes ultimately 10 articles or studies which were conducted across a range of countries in order to reflect global perspective on digital health intervention for type 2 diabetes prevention and management among adults. Among the 10 studies two were conducted in United Kingdom (Nandithaet al. 2020) and (McGoughet al. 2019). On the other hand, one study was conducted in Spain which is (Leviaet al. 2025). Some of the studies were conducted in United States (Gerberet al. 2023) and (Azeltonet al. 2021). Whereas, one of the studies contributed its significance towards South Korea (Kimet al. 2024). Additionally, a study represents Australia (Gonget al. 2020) and multinational or broader context studies were conducted like (Cunninghamet al. 2023), (Turnbullet al. 2020) and (Palet al. 2018). Thus, the selected studies include Thus the selected studies include randomised control trials with qualitative and quantitative cost-effective analysis. Furthermore, the details regarding study design sample size intervention characteristics are presented in the data extraction tables in the appendices [Refer to Appendix 1].
[bookmark: _Toc227427157][bookmark: _Toc228367036][bookmark: _Toc228461276]5.5 Emerging Themes from included studies
The analysis of the included studies with the help of systematic literature review have identified several overreaching themes and sub themes related to the role of digital health promotion in order to prevent and manage diabetes type 2 among adults in the global public health system. The themes have captured the main patterns emerging across evidence based and reflected study that can evaluate the objectives concern in prevention oriented digital intervention (Khdhir, 2025). The overall themes have effectively improved the lifestyle behaviour and clinical outcome as well as defined the barriers and facilitators that can influence in the adaptation of digital health. Taking all together the studies suggest the digital health promotion has considerable potential to improve diabetes prevention and self-management although the overall extent can benefit various areas according to the intervention design, user engagement, accessibility, and contextual support. Based on this here are the themes and sub teams that can summarise the overall findings of the study.
[bookmark: _Toc228367037][bookmark: _Toc228461277]5.5.1 Themes and Sub-Themes of the study
	Themes
	Sub-Themes
	Related Articles

	Theme 1: Digital interventions for type 2 diabetes prevention and management
	Mobile app-based intervention
	(Gerberet al. 2023), (Kimet al. 2024), and (Gonget al. 2020)


	
	SMS and text-based lifestyle support
	(Nandithaet al. 2020) and (Leviaet al. 2025)


	
	Online education and digital health coaching
	(Azeltonet al. 2021) and (Cunninghamet al. 2023)


	
	Digitally enabled prevention programmes in public health setting
	(McGoughet al. 2019) and (Leviaet al. 2025)


	Theme 2: Impact on lifestyle behaviour and Self-Management practises
	Improvement in physical activity and lifestyle modification
	(Nandithaet al. 2020), (Azeltonet al. 2021), and (Kimet al. 2024)


	
	Enhanced diabetes self-care knowledge and behavioural confidence
	(Gonget al. 2020), (Turnbullet al. 2020), and (Palet al. 2018)


	
	Support for medication adherence, monitoring, and routine management
	(Gerberet al. 2023, (Gonget al. 2020), and (Cunninghamet al. 2023)


	Theme 3: Clinical and health system outcomes of digital health promotion
	Glycaemic control and HbA1c improvement
	(Gerberet al. 2023), (Azeltonet al. 2021), and (Kimet al. 2024)

	
	Prevention of progression to type 2 diabetes among adults
	(Nandithaet al. 2020), (McGoughet al. 2019), and (Leviaet al. 2025)


	
	Cost-effectiveness and scalability within public health system
	(McGoughet al. 2019) (Leviaet al. 2025) and (Cunninghamet al. 2023)


	Theme 4: Barriers affecting adaptation and sustained engagement
	Digital literacy and usability challenge
	(Turnbullet al. 2020) and (Palet al. 2018)


	
	Low engagement, attrition, and inconsistent participation
	(McGoughet al. 2019), (Gerberet al. 2023), and (Azeltonet al. 2021)


	
	Socioeconomic, motivational, and contextual constraints
	(McGoughet al. 2019), (Turnbullet al. 2020), and (Palet al. 2018)


	Theme 5: Facilitators and enablers of successful digital health promotion
	Personalisation and user centred design
	(Kimet al. 2024), (Turnbullet al. 2020), and (Palet al. 2018)


	
	Accessibility, convenience, and flexible delivery
	(Nandithaet al. 2020),  (McGoughet al. 2019) and (Cunninghamet al. 2023)


	
	Integration with healthcare support and professional guidance
	(Gerberet al. 2023, (Azeltonet al. 2021), and (Cunninghamet al. 2023)



[bookmark: _Toc227606497][bookmark: _Toc228461195]Table 5.1: Themes and Sub Themes
(Source: Self-Developed)
[bookmark: _Toc228367038][bookmark: _Toc228461278]5.5.2 Theme 1: Digital interventions for type 2 diabetes prevention and management
5.5.2.1 Mobile app-based intervention
Mobile application disc interventions are widely identified as key strategy in supporting diabetes management. Kimet al. (2024) and Gonget al. (2020) articulated app-based platforms can incorporate features like activity tracking personalised feedback and behavioural prompts which can significantly improve the physical activity and self-management behaviour of the adults.Self-management is possible with the use of such interventions, which help in management by adopting healthy behaviours effectively. Moreover, long-term health benefits can be obtained with such a cost-effective solution by reducing complications with the use of a comprehensive care plan (Kim et al. 2024). 
Similarly, Gerberet al. (2023) illustrated mobile health intervention can enhance the patient engagement and contribute to better glycaemic control. Thus, the applications can enable real time monitoring and interactive communication by making them effective for continuous disease management. However, on the contrary state the success heavily depends on the user adherence and digital literacy level. This type of intervention lacks accuracy and has insufficient data security, which can be very risky. Alignment of clinical guidelines is required in managing a disease; otherwise, is can cause a burden by not correctly defining the clinical validity.
5.5.2.2 SMS and text-based lifestyle support
SMS based intervention can be effective in promoting lifestyle modification and preventing the progression of type 2 diabetes. Nandithaet al. (2020) illustrated structured text messaging programmes can significantly support the behavioural change by delivering reminders motivational content and educational messages to the users. Similarly, Leviaet al. (2025) demonstrated the text-based intervention can integrate primary care settings also can improve the patient engagement and intervention outcome. Through this process the interventions can be particularly beneficial due to their simplicity and accessibility specifically among the adult population with limited access to advanced digital technologies. Therefore, there is an impact of this text-based lifestyle support, however, the limited or lack of personalization can compare to more interactive digital tools. 
5.5.2.3 Online education and digital health coaching
Online education and digital health coaching is also prominent as per the studies to support the diabetes type 2 issue among the adults. Cunninghamet al. (2023) contradicted digital education can combine personal health records also can enhance long term diabetes management and cost effectiveness. Additionally, Azeltonet al. (2021) evaluated digital coaching programmes can improve patient motivation and support behavioural changes. These interventions can provide structured knowledge and continuous support by enabling the individuals to make informed decision-making process. Moreover, this kind of intervention boosts engagement by tailoring plans for busy professionals. Scalable solutions with behaviour transformation are triggered with the use of such practical routes in teaching self-management. Moreover, it also helps in reaching many individuals with effective prevention and guidelines in managing type 2 diabetes using different delivery channels and engagement strategies.Correspondingly this educational system can contribute to both prevention and management by empowering patients but sustaining engagement remain a challenge in some cases. 
5.5.2.4 Digitally enabled prevention programmes in public health setting
Digital prevention programmes with the help of public healthcare system were identified as one of the effective and large-scale strategies. McGoughet al. (2019) stated digital modes of delivery in the NHS diabetes prevention programme has increased the participation particularly among the younger and working population. These programmes are noted to be useful as it helps in accessing the digital health solution by adapting to the diverse requirements of the individuals who have participated by acknowledging their preferences.
Likewise, Leviaet al. (2025) stated the multifaceted digital intervention has integrated primary care which can support early prevention efforts. Therefore, these programmes can enhance accessibility, scalability and making the prevention programme suitable for population level interventions. However, there are disparities in the accessibility of each programme which can create variation in engagement of the users that can gradually influence the overall effectiveness across different demographic groups. 
[bookmark: _Toc228367039][bookmark: _Toc228461279]5.5.3 Theme 2: Impact on lifestyle behaviour and Self-Management practises
5.5.3.1 Improvement in physical activity and lifestyle modification
Consistent findings towards positive impact of digital intervention on physical activity and lifestyle changes can impactfully improve lifestyle modification. Kimet al. (2024) stated app-based interventions can significantly increase physical activity levels which could contribute to improved glycaemic control. Whereas, Nandithaet al. (2020) asserted mobile based lifestyle interventions can effectively encourage the sustained behavioural changes particularly through the diet and exercise habits. Similarly, Azeltonet al. (2021) stated digital health coaching programmes can be supported with the participation in adopting healthier routines. These findings suggest digital tools can act as continuous motivators and reinforce behavioural changes through reminders and feedback. However, the major challenge is declination over time without any consistent engagement towards the activity.
5.5.3.2 Enhanced diabetes self-care knowledge and behavioural confidence
Turnbullet al. (2020) stated digital intervention can play a crucial role as digital platforms help to individuals to develop their self-care expertise by enhancing the conditional understanding and identity adaptation. Similarly, Pal et al. (2018) evaluated patients using digital intervention can reportedly increase awareness and confidence in managing their diabetes. Conversely, Gonget al. (2020) contradicted interactive digital tools like conversational agents tailored guidance can strengthen patient confidence in self-management practise. These overall findings can indicate digital health promotion not only informs but also empowers the individual. However, there is a limitation as differences in health literacy may influence how effectively user benefit from such interventions can impact the upcoming growth possibility. 
5.5.3.3 Support for medication adherence, monitoring, and routine management
Support for medication adherence digital tool to empower the routine management process within the users. Gerberet al. (2023) stated mobile health interventions can improve protein management with improved ethylene to treatment plants through which reminders and monitoring features can be developed. Similarly, Cunninghamet al. (2023) asserted by highlighting digital platforms with integrated personal health records the users can enable better tracking of health data by supporting long term management. Although, Gonget al. (2020) stated digital coaching tools can assist the user in maintaining consistent monitoring and adherence behaviour which could structure the support. Therefore, the overall findings of this such thing focus on the structured visibility towards daily management and how medication ethylene can control the behaviour of users. However, the contradictory factor is reliance on digital tools may create limitation in user engagement and technological access. 
[bookmark: _Toc228367040][bookmark: _Toc228461280]5.5.4 Theme 3: Clinical and health system outcomes of digital health promotion
5.5.4.1 Glycaemic control and HbA1c improvement
Several studies have identified control over glycaemic percentage can particularly reduce the HbA1c levels within the adults and prevent the risk of diabetes type 2. Kimet al. (2024) asserted app-based intervention can significantly improve the glycaemic outcome by increasing the physical activity and adherence to lifestyle changes. However, Gerberet al. (2023) stated mobile health intervention can lead to better glucose monitoring and improved clinical indicators among the patients with diabetes type 2. Thus, Azeltonet al. (2021) contradicted digital coaching programmes can help the entire metabolic outcome within the users by managing their glycaemic level. Therefore, the overall findings of the theme focus on digital intervention which can effectively support the clinical management; however, the magnitude of improved variance depends on user engagement and baseline health conditions. 
5.5.4.2 Prevention of progression to type 2 diabetes among adults
Digital health intervention can also play a significant role in preventing the progression from pre diabetes of type 2 diabetes. Nandithaet al. (2020) identified Mobile based Lifestyle Intervention can successfully promote the sustained behavioural changes and reduce diabetes risk within the adults. Additionally, Leviaet al. (2025) emphasised the multifaceted digital intervention can help the primary care setting also can support early prevention strategies for diabetes type two among adults. Correspondingly, McGoughet al. (2019) found that digital delivery modes can prevent programmes and increase participation as well as engagement specifically within the working adults. Thus, it can be stated digital tools can effectively focus on large scale prevention efforts, however, disparities in access and long-term adherence can create limitation in their overall impact
5.5.4.3 Cost-effectiveness and scalability within public health system
Cost effectiveness and scalability of digital health intervention play an important role by evaluating the purpose of public health system. Cunninghamet al. (2023) stated online education platforms combine with personal health records that can provide cost effective solution for long term diabetes management. similarly, McGoughet al. (2019) contradicted digital delivery with public health programmes can increase the reach within the adult users while reducing resource burden. Whereas, Leviaet al. (2025) emphasised potential integration of digital intervention with primary care can enhance efficiency and scalability towards their care purpose among the adult users. The overall findings suggest digital health promotion can support sustainable healthcare delivery however implementation challenges like digital inequality and infrastructural limitation can affect scalability across diverse population specifically among adults. 
[bookmark: _Toc228367041][bookmark: _Toc228461281]5.5.5 Theme 4: Barriers affecting adaptation and sustained engagement
5.5.5.1 Digital literacy and usability challenge
Digital literacy and usability are the major issues among most significant areas to use digital health services. Palet al. (2018) found most of the users experience difficulties in navigating digital platforms which has affected their ability to fully utilise intervention features. Additionally, Turnbullet al. (2020) highlighted by varying the levels of digital competence influenced how individuals engaged with digital health tools. This creates a digital divide, leading to a reduction in the effectiveness of digital health interventions by limiting their understanding. Misinterpretation is common, which triggers dissatisfaction, as the treatment plans are not correctly followed as some users might not understand the medical terminology or the reminders (Thanthrige and Wickramasinghe, 2026). This can discourage the individuals from using digital healthcare tools by creating a digital divide. These challenges are particularly evident among older adults and those limited technological experiences correspondently impacted the complex interfaces. Thus. it leads to create lack of user-friendly design and reduce the accessibility. Conversely, interventions are not tailored as per user’s digital capabilities but it failed to achieve intended outcomes.
5.5.5.2 Low engagement, attrition, and inconsistent participation
Low engagement and high acquisition rate is another key barrier towards the inconsistent participation of the adult users. Gerberet al. (2023) reported initial participation of the users in digital intervention was high in order to sustain engagement however by the time it has declined due to lack of understanding. Additionally, Azeltonet al. (2021) identified inconsistent participation within users can be affected with overall effectiveness of the intervention thus continuous motivation and reinforcement is necessary. Likewise, McGoughet al. (2019) contradict digital programmes are attracted towards users by maintaining the long-term involvement and remain challenging for the users to accept the participation towards digital health services. Thus, the findings focus without continuous motivation and reinforcement users may feel disengaged however limited factors can reduce a long-term benefit with interventions.
5.5.5.3 Socioeconomic, motivational, and contextual constraints
Socio economic and political factors play a vital role in influencing the adapt towards digital health services. Palet al. (2018) identified by assessing technology financial constraints and varying levels of Health Literacy can affect the participation of the users. Whereas, Turnbullet al. (2020) contradicted personal motivation, individual circumstances, and social support can shape the engagement of their adult users towards the digital intervention for diabetes type 2. Conversely, McGoughet al. (2019) encountered demographic differences like age and employment status can influence the participation level of the adult users. Thus, the overall findings show digital health promotion may not equally benefit all population but it is effective for a certain population specifically adults who are facing mobility issues. On the contrary, without addressing these inequalities digital intervention may risk the widening the existing health disparities. 
[bookmark: _Toc228367042][bookmark: _Toc228461282]5.5.6 Theme 5: Facilitators and enablers of successful digital health promotion
5.5.6.1 Personalisation and user centred design
Personalization and user centred design can work as a key facilitator of engagement and effectiveness. Kimet al. (2024) highlighted by tailoring feedback and customised activity goals within the mobile applications user motivation can be improved. Whereas, Palet al. (2018) stated interventions with specific design can empower the user preference and enhance usability as well as satisfaction at the ultimate level. Correspondingly, Turnbullet al. (2020) demonstrated personalised digital tools can support individuals in adopting self-care behaviours to their daily lives. These findings suggest interventions that can consider individual needs and preference are more likely to get success. However, lack of personalization can reduce the user engagement and limit the effectiveness towards digital health promotion. 
5.5.6.2 Accessibility, convenience, and flexible delivery
Accessibility and flexibility both are critically connected enablers that can empower digital health promotion. Nandithaet al. (2020) stated Mobile-based intervention can provide continuous support regardless of time and location by making the service is highly convenient for the users. Additionally, McGoughet al. (2019) demonstrated digital delivery modes can increase the participation by reducing the barriers associated with traditional face to face programmes. Likewise, Cunninghamet al. (2023) asserted by highlighting the online platforms users are allowed to access educational resources and health records at their convenience. Thus, the features of the studies can enhance the reach of intervention and support consistent engagement. Conversely limited access to digital services or Internet connectivity can reduce the benefits for certain population specifically for adults. 
5.5.6.3 Integration with healthcare support and professional guidance
Integration in the healthcare system and professional support can strengthen the effectiveness of digital interventions. Gerberet al. (2023) stated the combination of mobile health tools with clinical support can improve the possible outcome and adherence towards the patients. However, Cunninghamet al. (2023) evaluated linking the digital platform with healthcare record can enhance the continuity of care thus it can promote effectiveness towards professional guidance. Similarly, Azeltonet al. (2021) highlighted digital coaching programmes can be supported with the help of healthcare professionals and improved behavioural outcomes. Thus, the findings indicate the digital health promotion is most effective when complemented by professional guidance. However, lack of integration with healthcare services may limit the overall impact of such interventions
[bookmark: _Toc227427158][bookmark: _Toc228367043][bookmark: _Toc228461283]5.6 Chapter Summary
The chapter has analysed and synthesised the findings from the selected studies using the thematic approach to address the research objectives. The overall analysis has identified key themes related to digital intervention, lifestyle and self-management improvements, clinical outcomes, barriers to adaptation, and facilitators of successful implementation. Thus, the findings have demonstrated that digital health promotion and played a significant role in supporting the prevention and management of diabetes type 2 although its effectiveness is influenced by engagement, accessibility, and contextual factors. Therefore, overall, the chapter provides a structured understanding of the evidence-based analysis which forms the foundation for the discussion of findings in the next chapter.



[bookmark: _Toc228367044][bookmark: _Toc228461284]CHAPTER 6: DISCUSSION
[bookmark: _Toc228367045][bookmark: _Toc228461285]6.1 Introduction to Chapter
The chapter of discussion is an important chapter in a dissertation as it helps represent the critical discussion of the findings within a study. Creating comparison by using existing evidence to establish the key facts, having done within this research, where satisfying the formulated objectives has been the main goal. It has been ensured that consistency is maintained by critically analysing the key findings, linking them back to the background research to support the research context, and acknowledging the outcome of the research.
[bookmark: _Toc228367046][bookmark: _Toc228461286]6.2 Discussion of Key findings
6.2.1 Discussion on the effectiveness of digital interventions for type 2 diabetes
The thematic analysis presented within the data analysis and synthesis chapter has helped in acknowledging the different findings of the research. It has been noted by Kim et al. (2024) and Gong et al. (2020) that digital intervention mobile applications have different types of features which help in improving physical activity as well as trigger the adults to follow self-management behaviour. This has been noted to be true as the interactive sessions within the app contribute to active monitoring and betterment of the communication, so that type 2 diabetes can be prevented with digital literacy. This has been supported by Mwirigi et al. (2026), who provided the opinion that integration of digital literacy helps in enhancing effectiveness with sustained user engagement that can be initiated within the primary care services in the global public health system. With the use of such mobile applications, patients' knowledge is enhanced that helps in gaining motivation and consistency, as continuous support is provided to the patients with such education programmes. 
Nanditha et al. (2020) reported that such interventions encourage preserving sustainable behaviour by transforming diet and exercise habits. Again, it has been noted from the findings of Gong et al. (2020) that digital interventions also have the ability to strengthen the confidence of the patient by enhancing their knowledge with effective support for medication, which increases their empowerment. Such empowerment helps in maintaining consistency by focusing on structure visibility and health in managing diabetes. Levia et al. (2025) also stated that early prevention efforts help in the provision of accessibility and scalability by making the individual aware of the effectiveness of the interventions.
On the other hand, Levia et al. (2025) found that SMS and text-based lifestyle support are effective interventions that help in improving the engagement of the patients. This is because of the simplicity of such a method that is integrated and especially benefits the patients who have less knowledge about advanced digital technologies. These types of interventions help to gain the trust of a widespread community, which helps boost the adoption of healthy behaviour. However, Timti et al. (2026) contradicted his opinion, noting that the author found that digital solutions are better, which requires integration with the public health systems. This is because sustained behavioural transformation is required to boosted, which is possible with such integration of the digital tools with consistency within the engagement. From this, it can be noted that empowering the patient has been the main goal of the global public health system; however, enhancing accessibility with scalability is required before it can be effective across different demographic groups.
6.2.2 Discussion on the efficacy of improving lifestyle behaviours and self-management practices. 
From the findings of Kim et al. (2024), it has been noted that digital interventions, such as app-based interventions, have the capability of increasing physical activity levels. This has been noted to be effective as it contributes to improving the glycaemic control. This means that digital has the ability to act as the motivators that have a significant impact on improving lifestyle behaviour through continuous feedback and reminders. This has been agreed by Pal et al. (2018), who stated that digital interventions help in modifying self-management behaviours with the maintenance of consistency. This implies that the clinical outcomes with the utilisation of digital tools are positive and have a measurable impact on the engagement of the individual, and improve metabolic control. On the other hand, Gong et al. (2020) found that increased awareness and confidence in managing diabetes have been achieved effectively with the use of digital interventions. This helps in developing self-care practices with effective adoption of healthy practices. The knowledge of the patient is enhanced, which has a measurable impact on both lifestyle behavioural change and self-management practices. However, the findings also indicate the fact that limitations can be present, such as differences in the health literacy rate or problems related to cost, which can influence the effectiveness of the patient in receiving such benefits from the digital interventions.
Moreover, it has been noted by Cunningham et al. (2023) that personal help records held in appropriate monitoring and written management help in supporting long-term management. This means that consistency in monitoring practices is required to ensure that the overall healthcare support can focus on providing effectiveness to the patients with empowerment. Mobile interventions have the capacity to improve such practices, as Timti et al. (2026) found that digital solutions have the scalability, which is reflected in the global-based programs. This refers to the fact that the motivation gained from such programs helps in strengthening self-management capability with improved clinical outcomes that are anticipated by the users upon receiving benefits. It also helps in improving mental health and gradually grows dependency on the digital platform in obtaining effectiveness. This means that early disease detection is possible with the healthy promotion of lifestyle behaviours, with knowledge distribution in self-management practices with the use of technology, so that prevention of type 2 diabetes can be done effectively.
The findings have also noted the clinical outcomes of adopting such digital help promotion interventions. It has been noted by Gerber et al. (2023) that mobile help interventions have positive potential in improving glucose monitoring, which helps in improving the self-management care of patients with type 2 diabetes. However, Levia et al. (2025) contradict the fact that digital coaching programs have better potential in observing the glycaemic level and have the ability to support clinical management. It has been noted that cost can create limitations for which effectiveness is required to be integrated so that long-term diabetes management can be provided with effective solutions.  This has been agreed by Betancourt et al. (2026) as the digital interventions have the potential to provide efficiency and scalability in satisfying the care purpose of the adult in the global public healthcare. This means that promotion of sustained behaviour is possible with the help of digital interventions among adults, where disparities need to be monitored carefully so that limitations can be overcome. 
6.2.3 Discussion on the facilitators and barriers of digital health tools among adults
Several identified pieces of evidence have provided an overview of the facilitators of digital health technologies in managing type 2 diabetes. Yu (2026) found that feedback helps in customising recommendations that increase motivation among patients. The acceptability and user engagement is enhanced as digital technology has been made it to have user friendly designs and different features. Kim et al. (2024) have also agreed with this fact, as user-friendly designs have the ability to provide empowerment to patients that increases their satisfaction rate by understanding their preferences. However, a lack of personalisation can create disengagement and limit effectiveness towards the digital health promotion. Again, this type of intervention lacks accuracy, which has also been noted, which can cause a burden if not correctly linked. Moreover, Levia et al. (2025) also demonstrated the fact that improvement of patient engagement and intervention outcome is possible with simplification, as many users do not have the privilege of accessing advanced digital technologies. As per Thanthrige and Wickramasinghe (2026), the creation of the digital divide also hinders the effectiveness of accessing such intervention methods, creating a gradual influence on understanding the overall effectiveness.On the other hand, McGough et al. (2019) noted the fact that digital delivery modes have the ability to reduce the challenges by allowing opportunities in reaching the target audience with enhanced engagement. This has also been agreed by Malik et al. (2026) as the integration of digital tools has been effective in enhancing the trust of the patients with the maintenance of consistency.
On the other hand, Narayan et al. (2026) identified that barriers are also present, which create a major challenge in adopting digital health technologies. One of the major challenges identified by the author is the lack of digital literacy. This creates complicated problems in understanding the utilisation of mobile applications or telemedicine platforms. In the findings, this has been agreed by Turnbull et al. (2020), where wearing labels of digital literacy rate differs in engaging the individuals with the digital help tools. This implies the fact that limited experience with the technology creates complications by reducing accessibility. Therefore, Azelton et al. (2021) found the fact that continuous motivation is required to be integrated to enhance the overall effectiveness. This would be effective in integrating long-term involvement and gaining long-term benefits with an effective intervention method.
[bookmark: _Toc228367047][bookmark: _Toc228461287]6.3 Strengths and Limitations
The research has adopted the use of SLR, which has been effective in providing a comprehensive overview of the research study by gathering existing sources to satisfy the requirements of the topic. Transparency has been maintained throughout the research, which is another strength of conducting an SLR study, as it helps provide reliable evidence that is available. Informed decision-making is possible by reducing the risk of bias and error so that inconsistencies can be bridged (Kumari et al. 2025). Trends and patterns have been acknowledged so that digital help promotion in terms of diabetes prevention and management can be understood with proof.
But there are certain limitations of adopting such a method that need to be noted for adopting effective strategies. The SLR method is a time-consuming methodology as it requires extensive research for finding appropriate resources (Azarian et al. 2023). This makes the methodology very complicated. If it is compromised, then the quality of the evidence that has been collected would also be compromised. Moreover, this method requires the author to search and screening of the literature with the use of an effective critical appraisal tool so that the quality is not compromise that can conflict with gaining effective results.
[bookmark: _Toc228367048][bookmark: _Toc228461288]6.4 Chapter Summary
From the overall chapter, it can be realised that digital health interventions have created a visible influence on the adults in the global public health system for managing type 2 diabetes. Effective prevention and management are required to be circulated for successful implementation. However, there are certain barriers which can hinder this process, but with peer support and digital help promotion, the overall impact can be managed.



[bookmark: _Toc228367049][bookmark: _Toc228461289]CHAPTER 7: RECOMMENDATIONS AND CONCLUSION
[bookmark: _Toc228367050][bookmark: _Toc228461290]7.1 Introduction to Chapter
This chapter is the final chapter of the research paper, where practical recommendations for the future, with overall summarisation, have been detailed. In this chapter, the implications of the findings, along with the recommendations for practice and future research, have been highlighted. This has been done so that the overall summary of the research paper can be acknowledged with the existing arguments and the significance of the result that has been found.
[bookmark: _Toc228367051][bookmark: _Toc228461291]7.2 Implications of findings
The global public health system for managing type 2 diabetes is critical to note where the patients are benefited with the integration of digital health interventions. The role of these interventions has been found to be effective in providing maximum benefits to the patients, as it helps in increasing engagement with motivation. Provision of personalisation and encouragement to use these digital technologies with user-friendly designs and different features has been successful in providing empowerment to the patients by enhancing trust. These have proven to showcase significant effectiveness in preventing such disease by focusing on lifestyle transformation.
However, certain limitations such as a lack of digital transparency, the lack of utilisation of technology and language barriers might restrict in using such interventions. Persistent challenges cause a burden because such lifestyle diseases are not corrected with effective intervention methods. The engagement of the patients also deteriorates and is not aligned effectively with the clinical guidelines. The creation of the digital divide also reduces the effectiveness of the intervention programs, as many users do not understand the effectiveness, discouraging some from using such tools. Therefore, this result matters to acknowledge the actual impact on the goal of digital intervention in offering benefits and creating hindrances to the adult with type 2 diabetes in managing and preventing in the global public health system.
[bookmark: _Toc228367052][bookmark: _Toc228461292]7.3 Recommendations for Practice
To integrate the utilisation of simplified dashboards in the mobile health apps to collect patient data with type 2 diabetes: This recommendation is practical as it would help in implementing transparency by communicating effectively the methods used to collect patient data (Schulze et al. 2023). The use of a simplified dashboard would be effective in providing patients with type 2 diabetes in easily accessing their medical record with treatment plans that have been suggested and test results. This could help in improving the trust and encouragement of the patients in using the technology with transparency. 
To conduct digital literacy training programs and campaigns with the patients with type 2 diabetes: This recommendation is practical to be included as it would help in educating the adults in the global public health system in upgrading the knowledge about digital interventions by enhancing the technological experience. These training campaigns would include the promotion to use the self-management tools for monitoring and early detection (Choudhary and Bansal, 2022). The campaigns can also include multilingual support services for improving accessibility and overcoming language barriers by improving the understanding of the patient, which will help in enhancing trust.
To integrate the use of AI in ensuring privacy and data security to preserve the patient data for type 2 diabetes management: Use of AI or artificial intelligence can be done in detecting suspicious activities or recognising usual behaviour, which can prevent in unauthorizedly accessing the patient data. This can be done with the use of authentication systems where facial recognition, fingerprint authentication and biometric recognition can be integrated so that only authorised users can have access to the sensitive data. This would be beneficial in reducing the risk of data breaches and maintain the confidentially by improving transparency and the trust of the patient. This would help in making the users confident to use the digital interventions in managing the disease effectively.
[bookmark: _Toc228367053][bookmark: _Toc228461293]7.4 Recommendations for Future Research
In future, it is recommended to include the utilisation of primary quantitative research methodology for integrating survey data. The survey theatre accumulated from the adult with type 2 diabetes and have experience using digital interventions will be asked questions to understand the actual role of these digital interventions. The challenges related to it would be more clarified with the facilitators that would enhance knowledge by accumulating real-time information.
[bookmark: _Toc228367054][bookmark: _Toc228461294]7.5 Conclusion
To summarise, from the overall research, it can be noted that type 2 diabetes is one of the most critical issues and has become very common, which requires prevention and management. Adults in the global public health system have been confirmed to have such lifestyle disease which requires to be manage with the use of digital health interventions. The inclusion of mobile health applications, SMS messaging, daily health consultation and education platforms provides flexibility and accessibility that can be included. 
With the use of SLR methodology, it has been noted that early detection of diseases is possible with the promotion of healthy behaviour through digital health interventions. This would be effective in providing peer support with sustained user engagement to make the patients motivated and provide consistency in modifying their lifestyle with the use of self-management behaviours. Moreover, the effectiveness helps in changing the behaviours by including better control and increasing motivation to regularly spend time in physical activity. Therefore, utilisation of such interventions is possible in lowering the risk of complications. The first effectiveness and the improvement of clinical outcomes, which personalisation and tailored feedback help in enhanced motivation. However, barriers such as a lack of digital transparency, a language barrier and technology utilisation have restricted in engaging the patients with such improvements and management techniques. These are crucial to overcome as they would help in providing encouragement for the diverse population in the global public health system to adopt the utilisation of such interventions by positively impacting the target population with sustained engagement.
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	Study no.
	First Author's Name; year; country
	Study design 
	Aim
	Participant characteristics 
	Sample size 
	The measurement tool used in the study 
	Type 2 Diabetes  measurement too
	Finding

	1.
	Levia et al. 2024; Spain
	Cluster Randomized Controlled Trial
	To identify the effectiveness of multi-factor digital intervention for reducing type to diabetes in the primary care setting. 
	Adults at high risk of type 2 diabetes who are attending primary care centres, including individuals with prediabetes and Lifestyle risk factors.
	800
	Mobile text messaging, behavioural monitoring tools, lifestyle tracking systems.
	HbA1c levels, fasting plasma glucose, diabetes risk scores
	 It is found that the intervention has improved the lifestyle behaviour. These include diet and physical activity. In addition to these, the intervention also contributes to decreasing the diabetes risk in indicators as compared to the control group. 

	2.
	Kim et al. 2024; South Korea
	Randomized Controlled Trial
	To identify the impact of the app-based intervention on physical activity and glycaemic control in individuals with type to diabetes. 
	Adults who are diagnosed with type 2 diabetes vary in age and duration of disease. These participants are capable of using smartphone applications. 
	200
	Mobile health application with a physical activity tracker and a feedback system.
	HbA1c levels, blood glucose monitoring
	The study found that a significant improvement in the physical activity levels has been noticed. A measurable decrease in HBa1c, reflecting better glycaemic control in the interview group. 

	3.
	Gerber et al. 2023; USA
	Randomized Clinical Trial
	To identify the efficiency of a mobile health intervention in improving the diabetes management outcome. 
	Adults with type 2 diabetes from different social democratic background. This includes unreserved populations as well. 
	300
	Mobile health platform, SMS reminders, self-management support tools.
	HbA1c 
	Results have reflected that improved glycaemic control and increased patient engagement in those who are enrolled in a self-management practice in the intervention group, as compared to the usual care group.

	4.
	Cunningham et al. 2023; UK
	Cost-Utility Analysis
	 To determine the long-term cost-effectiveness of the online diabetes education platform, which is connected to the personal health record.
	Adults who are living with type 2 diabetes. They are enrolled in long-term follower programs. 
	Longitudinal dataset over 10 years
	Online education system, digital personal health record platform.
	Quality-adjusted life years (QALYs), HbA1c levels
	The study has found that the intervention programme was cost-effective for 10 years. The intervention helps demonstrate clinical outcomes and efficient resource utilisation within the Healthcare system. 

	5.
	Azelton et al. 2021; USA
	Randomized Controlled Trial
	To assess the effectiveness of digital health coaching for the improvement of diabetes management among adults.
	Adults who are diagnosed with type 2 diabetes, including those with different levels of digital literacy. 
	150
	Digital coaching platform, remote monitoring tools, behavioural feedback systems.
	HbA1c levels, body weight, lifestyle indicators
	The study has found that the intervention program has developed improve to self-management behaviour with a reduction in the HbA1c and weight. Although the maintenance is different among different participants. 

	6.
	Turnbull et al. 2020; UK
	Qualitative Study
	To explore the digital health intervention and its impact on self-care identity and social perception among adults with type to diabetes.
	Adults with type 2 diabetes who are using digital health tools. Participants have diverse experiences and backgrounds, also. 
	20
	Semi-structured Interview 
	Not provided 
	Findings reflected the responsibility and role of the digital tools in giving shape to the self-identity and self-care practice. The finding also identifies challenges related to motivation and social perception. 

	7.
	Gong et al. 2020; Australia
	Randomized Controlled Trial
	To identify the impact of the mobile app-based conversational agent in giving support diabetes self-management.
	Adults with type 2 diabetes who are using smartphone-dependent intervention. 
	180
	Mobile application with Chatbot, interactive support system
	HbA1c
	The study reflected improved self-management behaviour and engagement with better glycaemic control among users. 

	8.
	Nanditha et al. 2020; India and UK
	Randomized Controlled Trial
	To determine a scalable mobile technology intervention with the objective of promoting lifestyle changes for diabetes prevention.
	Adults who are at high risk of type two diabetes in developing and developing country settings. 
	2000
	SMS-based intervention programme
	Oral glucose tolerance test, HbA1c levels
	As per the study findings, the intervention program was effective in boosting sustainable lifestyle changes. The intervention program decreases the risk of developing type 2 diabetes in a diverse population. 

	9.
	McGough et al. 2019; UK
	Observational Study
	To identify engagement patterns in the NHS digital diabetes prevention program.
	Adults who are enrolled in a national diabetes prevention Program. These participants are included from a white demographic range. 
	Large national dataset
	Digital programme usage analytics, engagement tracking systems
	Risk assessment scores, HbA1c (where available)
	As per the study findings, the higher engagement level was observed among the young participants. These is reflecting potential digital platform to reach Pacific population groups efficiently. 

	10.
	Pal et al. 2018; UK
	Qualitative Study
	To determine the patient’s perspective on digital diabetes self-management education and support. 
	Adults with type 2 diabetes are trying to incorporate a digital self-management program. 
	30
	Interview, thematic analysis 
	Not provided 
	The study has identified challenges like usability issues, a lack of motivation, requirement of personalized support. It also highlights the significance of user-cantered design. 


[bookmark: _Toc228461196]Table 1
(Source: Self-developed)


[bookmark: _Toc228367058][bookmark: _Toc228461298]Appendix 2: Quality assessment of quantitative studies 
The quality assessment for quantitative studies has been done by using Joanna Briggs Institute (JBI) Critical Appraisal Checklist and the Newcastle-Ottawa Scale (NOS) the for quantitative studies.
	
	Levia et al. (2024)
	Kim et al. (2024)
	Gerber et al. (2023)

	Purpose/Research
	Clearly presented 
	Clearly identified 
	Clearly presented

	Problem
	Clearly identified
	Clearly identified
	Clearly identified

	Logical
	Logically presented
	Logically presented
	Logically presented

	Literature Review
	Comprehensive
	Comprehensive
	Comprehensive

	Theoretical Framework
	Logically presented 
	Logically presented 
	Logically presented 

	Aims/Objectives
	Clearly stated
	Clearly stated
	Clearly stated

	Research Question/Hypotheses
	Clearly defined
	Developed 
	Clearly defined

	Sample
	Adequately described
	Appropriately selected 
	Adequately described

	Ethical Considerations
	Addressed
	Addressed
	Addressed

	Operational Definitions
	Clearly outlined
	Well defined 
	Well defined 

	Methodology
	Clearly described
	Well identified and described 
	Well identified and described

	Data Analysis/Results
	Thorough and robust
	Thorough and robust
	Appropriate 

	Discussion
	Comprehensive
	Informative 
	Comprehensive


[bookmark: _Toc228461197]Table 2
(Source: Self-developed)
	
	Cunningham et al. (2023)
	Azelton et al. (2021)
	Gong et al. (2020)

	Purpose/Research
	Clearly presented 
	Clearly presented  
	Clearly presented

	Problem
	Properly identified
	Properly identified
	Properly identified

	Logical
	Logically presented
	Logically presented
	Logically presented

	Literature Review
	Comprehensive
	Comprehensive
	Comprehensive

	Theoretical Framework
	Logically applied  
	Logically applied 
	Logically applied

	Aims/Objectives
	Well-developed 
	Clearly stated
	Well-developed

	Research Question/Hypotheses
	Well-developed 
	Well-developed 
	Well-developed 

	Sample
	Appropriately selected
	Appropriately selected 
	Appropriately selected

	Ethical Considerations
	Meted
	Addressed
	Fulfilled 

	Operational Definitions
	Clearly outlined
	Clearly outlined
	Clearly outlined

	Methodology
	Clearly described
	Thoroughly described 
	Thoroughly  described

	Data Analysis/Results
	Properly model-based 
	Appropriately conducted
	Appropriately conducted

	Discussion
	Comprehensive
	Comprehensive
	Comprehensive


[bookmark: _Toc228461198]Table 3
(Source: Self-developed)
	
	Nanditha et al. (2020)
	McGough et al. (2019)

	Purpose/Research
	Clearly presented
	Well discussed

	Problem
	Properly identified
	Logically reflected

	Logical
	Logically presented
	Good

	Literature Review
	Comprehensive
	Comprehensive

	Theoretical Framework
	Well presented
	Limited

	Aims/Objectives
	Well-developed
	Clearly stated

	Research Question/Hypotheses
	Well-developed
	Well-developed

	Sample
	Large and diverse
	Appropriately identified

	Ethical Considerations
	Addressed
	Addressed

	Operational Definitions
	Clearly discussed
	Limited

	Methodology
	Robust and scalable
	Thoroughly described

	Data Analysis/Results
	Appropriately conducted
	Appropriately conducted

	Discussion
	Comprehensive
	Insightful


[bookmark: _Toc228461199]Table 4
(Source: Self-developed)
[bookmark: _Toc228367059][bookmark: _Toc228461299]Appendix 3: Quality assessment of qualitative studies 
Quality assessment has been done by using the CASP checklist for qualitative studies. Critical appraisal summary for included studies or CASP tool in appraisal consists of 10 questions which have been met within the summary table, and help represent the following. 
	
	Turnbull et al. (2020)
	Pal et al. (2018)

	Was the question clearly focused?
	Yes
	Yes

	Did the authors look for the right type of papers?
	Yes
	Yes

	Were all relevant studies included?
	Yes
	Yes

	Was quality assessment of included studies sufficient?
	Yes
	Yes

	Was combining results reasonable?
	Yes
	Yes

	What are the overall results?
	Digital intervention and tools are boosting self-care and motivation for handling type 2 diabetes. 
	The User centred design are significant for personalised support in preventing the Type 2 diabetes.

	How precise are the results?
	Precise but informative 
	Precisely developed

	Can the results be applied locally?
	Yes
	Yes

	Were all important outcomes considered?
	Yes
	Yes

	Are the benefits worth the harms and costs?
	Yes
	Yes


[bookmark: _Toc228461200]Table 5
(Source: Self-developed)
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