[image: Discover University of Wales Trinity Saint David]




Module name: Introduction to Independent Research Skills
Module code: BMPH5019
Student name: TEMITOPE AINA
Student ID:2413615
Lecturer’s name:Dr Eleni Koutsogeorgou-Andreou 






Table of contents
Introduction
Definition of diabetes
Definition of digital health technologies
Rationale for the review
Review question
Aim and objectives
BACKGROUND
Diabetes and diabetes management in the UK
Digital diabetes services in the NHS
UK policy, guidance and practices context
Benefits and challenges of digital diabetes management
METHODS
Scoping review design
Search strategy and databases
Search terms
Inclusion criteria
Exclusion criteria
Study selection process
Data extraction
Data analysis and thematic analysis
Ethical consideration
RESUIT
Characteristics of included studies
Summary of selected research studies
Themes1: improved glycaemic control and self-management
Theme 2: patient empowerment, engagement and acceptability
Theme3: implementation barriers and digital inequalities
DISCUSSION
Effectiveness of digital health technology
Impact on glycemia control and self-management
Patient experience and engagement
Implementation in UK health and social care
Digital inclusion and health inequalities
Implications for health and social care professionals
Strengths and limitations of the evidence
Conclusion and recommendations
Conclusions
Recommendation for UK practice
Recommendation for future research
REFERENCE LIST
Appendices
Database search strategy
Inclusion and exclusion criteria
Study selection/screening process
Data extraction table














Topic: The role of digital health technologies in supporting diabetes management and improving health outcomes for people living with diabetes within UK health and social care practice 
Abstract
Purpose
This scoping review aimed to assess the effectiveness of digital health technologies in supporting diabetes management and improving health outcomes for people living with diabetes, with particular relevance to UK health and social care practice. The review also examined patients' and healthcare professionals' experiences, as well as the barriers and facilitators that influence the implementation of digital health interventions. 
Methodology
A scoping review methodology was adopted to map the available evidence on digital health technologies for diabetes management. A structured search was conducted across PubMed, ProQuest, and Google Scholar. Peer-reviewed studies published between 2016 and 2026 were screened using predefined inclusion and exclusion criteria. Four UK-based studies were selected and analysed using thematic analysis to identify common patterns across the evidence.
Findings
The review identified three key themes: improved glycaemic control and self-management, patient empowerment and engagement, and implementation barriers and digital inequalities. The evidence suggests that digital health technologies can support self-management, improve access to education and produce modest improvements in glycaemic control, particularly through sustained use. Patients valued the accessibility and flexibility of digital interventions; however, their effectiveness depended on user engagement, digital literacy and ongoing professional support. Challenges included unequal access to digital technologies, inconsistent implementation across NHS services and limited integration within routine care pathways.
Conclusion
Digital health technologies enhance diabetes care but should supplement, not replace, face-to-face support. Their success depends on patient-centered design, equitable access, professional training, and integration into NHS services. Future research should assess long-term outcomes, cost-effectiveness, and ways to reduce digital inequalities to facilitate broader adoption across UK health and social care.













Introduction
Diabetes mellitus is a long-term condition that requires continuous self-management, regular monitoring and interaction with health and social care professionals. Effective diabetes management involves maintaining appropriate blood glucose levels, taking prescribed medication, following dietary recommendations, undertaking physical activity, attending clinical reviews and recognising potential complications (Aamodt and Powers, 2025). The increasing prevalence and complexity of diabetes have put pressure on healthcare systems to provide accessible, personalised and sustainable forms of support. This makes digital health technologies even more important for monitoring and supporting diabetes care (Guan et al., 2023). 
Digital health is also a set of tools that use digital technologies to support health and healthcare. Within diabetes management, these technologies include mobile health applications, web-based education programmes, telemonitoring, continuous glucose monitoring systems, connected glucose meters, wearable devices, digital patient records and other technologies that allow individuals to monitor and manage their condition. Digital technologies can facilitate self-management by providing patients with access to information, reminders, feedback, monitoring tools and communication with healthcare professionals (Phillip et al., 2020). 
The relevance of digital technology to UK diabetes care is demonstrated by the development and implementation of programmes such as Healthy Living for people with type 2 diabetes. Healthy Living was developed from the HeLP-Diabetes programme and commissioned for use within NHS England. NHS England describes Healthy Living as a free online service that provides information and support for people with type 2 diabetes and reports that its effectiveness is supported by randomised controlled trial evidence (Alhaiti, 2025). 
However, the use of digital technology does not necessarily mean it is an effective, final solution or accessible to everyone. Digital interventions may improve glycaemic control and self-management, but their effectiveness can depend on patient engagement, digital literacy, usability, socioeconomic circumstances and the level of professional support available (Kowalska et al., 2026). Consequently, it is important to examine not only whether digital technologies work but also how they are experienced and implemented within UK health and social care.



Review question
How effective are digital health technologies in supporting diabetes management and improving health outcomes for people living with diabetes in the UK?

Aim
The aim of this scoping review is to explore and synthesise peer-reviewed research concerning the effectiveness, experiences and implementation of digital health technologies for diabetes management, with particular relevance to UK health and social care practice.

Objectives
The objectives are to:

1. Identify peer-reviewed research investigating digital health technologies used in diabetes management.
2. Examine the effects of digital technologies on outcomes such as glycaemic control, self-management and diabetes-related wellbeing.
3. Explore patients’ and healthcare professionals’ experiences of digital diabetes interventions.
4. Identify barriers and facilitators affecting the implementation and uptake of digital diabetes technologies.
5. Consider the implications of the evidence for future UK health and social care practice and research.
Background
2.1 Diabetes management
Diabetes is a chronic metabolic condition characterised by elevated blood glucose levels. The major forms are type 1 and type 2 diabetes. Type 1 diabetes is primarily associated with autoimmune destruction of insulin-producing pancreatic beta cells and requires insulin replacement. Type 2 diabetes is associated with insulin resistance and progressive impairment of insulin secretion. Although the two conditions differ biologically, both require ongoing self-management and healthcare support (Powers et al, 2025). 
Persistent hyperglycaemia is associated with microvascular and macrovascular complications, making diabetes management more important. These can include cardiovascular disease, kidney disease, visual impairment, neuropathy and lower-limb complications. Consequently, improving glycaemic control and supporting healthy lifestyles are central components of diabetes care.
The growing number of people with diabetes has strained healthcare resources. A UK study assessing a nationwide digital diabetes self-management program reports that about 4.5 million individuals in the UK have type 2 diabetes (Bain et al., 2021). Given this scale, relying solely on traditional face-to-face approaches may not offer enough opportunities for education and continued support (Wise, 2023). 
More awareness as to be create for Self-management education is particularly important. People need more information about diabetes and skills to make decisions about food, physical activity, medication, blood glucose monitoring and responding to changes in their condition. However, participation in traditional structured education can be limited. Brunton, Cotterill and Wilson (2024) explain that although structured education can improve diabetes management, attendance at traditional programmes is relatively low, creating a rationale for alternative digital approaches.  

2.2 Digital health technologies in diabetes care

Digital technologies help patients with diabetes management through several mechanisms. Mobile applications can allow users to record food intake, physical activity, medication and glucose measurements. Web-based interventions can provide structured diabetes education and behavioural support. Telemonitoring can allow clinical information to be transmitted to healthcare professionals. Wearable technologies can provide information about physical activity or physiological indicators, while continuous glucose monitoring can provide detailed information about glucose patterns (Yan et al., 2025). 

The major value of these technologies is their ability to provide support outside conventional clinical appointments and to properly manage the condition on your own, Diabetes management takes place every day, whereas contact with healthcare professionals may occur only periodically. Digital interventions can potentially bridge this gap by providing ongoing information and encouragement (Thanthrige et al., 2025). 

A systematic review by Stevens et al. (2022) found evidence that digital health technologies can improve diabetes-related outcomes, although the effectiveness varies according to the intervention and outcome assessed.  Similarly, Morris et al. (2023) examined the effects of digital health interventions on health and social care utilisation and costs, demonstrating the growing importance of understanding not only clinical outcomes but also the consequences for healthcare resources.  

2.3 Policy and practice context in the UK

The existence of digital diabetes services is consistent with the wider NHS ambitions to increase patient involvement and provide more personalised care. The NHS Long Term Plan included commitments to expand self-management support through digital services. Healthy Living for people with type 2 diabetes is an example of this approach. NHS England states that the service provides online education, information about treatment, emotional wellbeing support and assistance with adopting healthier behaviours (Ross et al., 2023).
Digital approaches are also relevant to prevention. NHS England’s Healthier You Diabetes Prevention Programme provides personalised support either face-to-face or digitally to people at high risk of developing type 2 diabetes. In 2025, NHS England reported that more than 900,000 adults at high risk had started the programme since its launch.  

Nevertheless, digitalisation must be implemented in a way that does not increase health inequalities. People may have different levels of access to smartphones, computers, reliable internet connections and digital skills. Older people, individuals with disabilities and people experiencing socioeconomic disadvantage may experience additional barriers. Therefore, digital diabetes care should complement rather than automatically replace face-to-face services.

Methods
3.1 Research design
A scoping review methodology was selected because the purpose was to explore the range and characteristics of available evidence concerning digital health technologies and diabetes management rather than to determine the effectiveness of one specific intervention through statistical meta-analysis. Scoping reviews are particularly appropriate where a research area contains different study designs, interventions and outcomes. This approach allows evidence to be mapped, key themes to be identified and gaps in knowledge to be highlighted.
The review was informed by established scoping-review principles, including defining the research question, identifying relevant evidence, applying eligibility criteria, extracting information and synthesising findings thematically.

3.2 Search strategy

A structured literature search was undertaken using academic databases relevant to health and social care research. The principal databases considered were:
Databases: 
PubMed, ProQuest, and Google Scholar. 
Keywords: 
The search strategy combined keywords and Boolean operators. Search terms included:
“diabetes” OR “type 2 diabetes” OR “type 1 diabetes”
AND
“digital health” OR “digital technology” OR “mHealth” OR “mobile health” OR “digital intervention” OR “telemonitoring” OR “web-based” OR “mobile application”
AND
“self-management” OR “glycaemic control” OR “HbA1c” OR “health outcomes”
AND
“United Kingdom” OR “UK” OR “England” OR “NHS”

The searches were restricted primarily to research published between 2015 and 2026, in English, to ensure that the evidence was contemporary and relevant to current digital health practice.

3.3 Inclusion criteria

Studies were eligible when they:

· were peer-reviewed academic journal articles;
· were published between 2016 and 2026;
· were written in English;
· investigated a digital health intervention or technology relevant to diabetes management;
· involved people with diabetes or professionals involved in diabetes care;
· addressed outcomes or experiences relevant to diabetes management; and
· had relevance to UK practice, particularly where the research was conducted in the UK.

3.4 Exclusion criteria

Studies were excluded where they:

· were not peer reviewed;
· were editorials, commentaries or conference proceedings;
· were policy documents or guidance rather than research;
· focused exclusively on conditions unrelated to diabetes;
· were published outside the specified date range;
· did not examine a digital health intervention or technology; or
· provided insufficient information to address the review question.

Importantly, NHS guidance and policy documents were used only to establish the UK background and practice context. They were not treated as the primary studies analysed in the scoping review, in accordance with the assignment requirements.

3.5 Study selection

The search process initially identified a wider range of potentially relevant articles. Titles and abstracts were screened against the inclusion and exclusion criteria. Articles that appeared relevant were then examined in greater detail. Studies that did not directly address digital diabetes management or lacked relevance to UK practice were excluded.

The final scoping review focused on four key peer-reviewed research studies representing different aspects of the research question. These included a UK randomised controlled trial, UK qualitative research involving patients, and UK implementation research involving NHS professionals.

3.6 Data extraction and analysis

Information was extracted concerning:

· authors and year;
· country and healthcare setting;
· study design;
· sample;
· digital intervention;
· outcomes;
· key findings;
· strengths and limitations; and
· relevance to UK practice.

A thematic analysis was subsequently used to identify patterns across the selected studies. Three major themes emerged:

1. Improved glycaemic control and self-management
2. Patient empowerment, engagement and acceptability
3. Implementation barriers and digital inequalities

3.7 Ethical considerations

As this study involved secondary analysis of published research rather than recruitment of human participants, no new participant consent or primary research ethics approval was required. Nevertheless, ethical research principles remained important. Studies were represented accurately, findings were not deliberately misinterpreted and appropriate academic attribution was provided.

Particular attention was also given to ethical issues associated with digital healthcare, including privacy, confidentiality, informed participation, data security, accessibility and the potential for digital exclusion.


Results
4.1 Summary of selected studies is presented in the table below. 

	Study
	Aim
	Methodology
	Sample Size
	Key Findings

	Murray et al. (2017) 
	Test clinical effectiveness of HeLP-Diabetes vs. a basic information website
	Randomised controlled trial (RCT); 21 GP practices in England; 12-month follow-up
	374 adults with type 2 diabetes (185 intervention, 189 control)
	HbA1c significantly lower in intervention group at 12 months (mean difference −0.24%, 95% CI −0.44 to −0.049, p=0.014); no significant difference in diabetes-related distress (PAID, p=0.21); no reported harms

	Pal et al. (2018) 
	Explore patient perspectives on unmet self-management needs and the potential role of digital health interventions
	Qualitative study; 4 focus groups; thematic analysis
	20 adults with type 2 diabetes
	Digital interventions could fill gaps left by existing services (emotional regulation, psychological adjustment, behaviour change); acceptability is not guaranteed — depends on relevance and usability to the individual

	Brunton, Cotterill & Wilson (2024) 
	Understand barriers and enablers to implementing the Healthy Living programme in NHS practice
	Qualitative interview study; semi-structured interviews with local NHS leads; thematic analysis (part of the NIHR-funded HED-LINE evaluation)
	17 local NHS leads across 16 sites
	14/16 sites implementing, but often “light touch” (one-way communication only); uncertainty about pathway fit and uptake data; facilitators included local referral resources, financial incentives, and monitoring

	Hawkes et al. (2025) 
	Describe planned research assessing acceptability and implementation of MyWay Diabetes across diverse patient and professional groups
	Study protocol (not yet completed); three planned qualitative focus-group studies; thematic/template analysis
	Planned: HCPs (n=6–10), existing users (n=24–40), non-users (n=18–30)
	No results yet — data collection began June 2025; protocol commits to including non-users to capture invisible access barriers



THEMATIC ANALYSIS 

Theme 1: Improved glycaemic control and self-management
The strongest evidence identified in this scoping review concerns improvements in glycaemic control. Murray et al. (2017) demonstrated that HeLP-Diabetes produced a statistically significant improvement in HbA1c after 12 months. The intervention therefore provides evidence that a web-based programme can contribute to a clinically relevant diabetes-management outcome.  

This finding is consistent with the wider literature. Stevens et al. (2022), in a systematic review of digital health technologies for diabetes, identified evidence of effectiveness across a range of digital interventions, although results differed according to intervention type and outcome.  

Digital technologies may improve glycaemic control through several mechanisms. First, they increase access to information. Second, they can encourage self-monitoring. Third, they can support goal setting and behaviour change. Fourth, some technologies allow communication between patients and professionals. These mechanisms can encourage patients to become more actively involved in managing their condition.

However, effectiveness is not universal. The modest HbA1c improvement observed in the HeLP-Diabetes RCT demonstrates that digital intervention should be viewed as one component of comprehensive diabetes care. The intervention did not eliminate the need for medication, clinical review, lifestyle support or professional involvement.

The evidence also indicates that digital interventions may be particularly useful when they are sustained over time. The HeLP-Diabetes findings were stronger at 12 months than at three months, suggesting that continued engagement may be important.



Theme 2: Patient empowerment, engagement and acceptability
A second theme is the potential for digital technology to increase patient empowerment. Digital tools can place information and monitoring resources directly into the hands of service users. This may support independence and enable people to make informed decisions about everyday self-care.

The qualitative evidence suggests that patients appreciate flexibility and accessibility. Digital technologies can allow people to access information at a convenient time rather than relying exclusively on scheduled appointments.

However, empowerment depends on usability. A technology that is difficult to navigate may increase rather than reduce the burden of diabetes management. Patients may also experience information overload, frustration or reduced motivation.

This is consistent with wider evidence showing that digital interventions can have both positive and negative user experiences. For example, qualitative research involving people with diabetes has identified benefits such as greater awareness and support but also technical frustrations and feelings of guilt when users do not engage with the intervention as expected.  

Therefore, patient involvement should occur during the design and implementation of digital services. Users should have opportunities to influence the content, language, functionality and accessibility of digital platforms.

Theme 3: Implementation barriers and digital inequalities
The third major theme is the gap between intervention effectiveness and implementation in routine practice.

Brunton, Cotterill and Wilson (2024) demonstrated that NHS implementation of Healthy Living varied considerably. Although most sites were implementing the programme, many used relatively passive communication approaches. Some sites lacked data about uptake, making it difficult to determine whether the programme was reaching people who could benefit most.  

This finding has important implications. A digital service cannot improve population health if patients do not know that it exists or cannot access it. Healthcare professionals therefore have an important role in introducing appropriate digital services to patients.

Digital inequality is another concern. People with limited digital literacy may struggle to use applications or websites. Some patients may not have smartphones, computers or reliable internet connections. Others may have language, disability or cognitive barriers.

Consequently, NHS digital diabetes services should be designed according to principles of accessibility and inclusion. Digital interventions should not become a mechanism through which people with greater technological skills receive better healthcare than those who require additional support.

The evidence also suggests that healthcare professionals require appropriate training. Professionals must understand the purpose of digital interventions, which patients may benefit from them, how they fit into existing pathways and how outcomes can be monitored.
Discussion
The findings of this scoping review suggest that digital health technologies have considerable potential to improve diabetes management, but their effectiveness should not be interpreted as universal or automatic.

The strongest UK evidence comes from the HeLP-Diabetes randomised controlled trial. The statistically significant reduction in HbA1c provides evidence that digital self-management support can improve glycaemic control in adults with type 2 diabetes.  

The clinical importance of this finding should nevertheless be considered alongside the magnitude of the effect. A 0.24 percentage-point reduction in HbA1c is modest. Therefore, digital interventions are best understood as complementary interventions that can strengthen existing diabetes management rather than replace professional care.

The evidence concerning diabetes-related distress is less consistent. Murray et al. (2017) did not find a significant overall difference in PAID scores, although a subgroup of people more recently diagnosed with diabetes appeared to benefit.   This suggests that digital interventions may have different effects depending on the stage of a person’s diabetes journey.

The qualitative evidence adds an important dimension that quantitative outcomes alone cannot capture. Patients may value convenience, accessibility and independence even when measurable clinical improvements are relatively small. This means that evaluation of digital diabetes services should consider multiple outcomes, including quality of life, patient activation, self-efficacy, engagement, satisfaction and health inequalities.

Implementation evidence also demonstrates that effectiveness in research does not guarantee effectiveness at population level. The national rollout of Healthy Living illustrates this challenge. Although the programme has a strong evidence base, local NHS implementation has varied, with some sites uncertain about how the intervention should fit within existing pathways.  

This distinction is particularly important for health and social care professionals. Professionals should not simply recommend digital technologies because they are available. They should assess whether the technology is appropriate for the individual patient, whether the patient has the necessary digital skills and whether additional support is required.

Digital health can also influence professional roles. Nurses, healthcare assistants, pharmacists, dietitians, diabetes specialists and other professionals may increasingly need to interpret information generated by digital technologies. This creates opportunities for earlier identification of problems but also introduces additional responsibilities relating to data interpretation, confidentiality and communication.

The issue of data protection is particularly important. Diabetes technologies can collect highly personal health information, including glucose measurements, medication information, lifestyle behaviours and potentially location or activity data. Health and social care organisations must therefore ensure that digital services are appropriately governed and that information is handled according to applicable data protection requirements.

Another important issue is interoperability. Digital systems can be less effective when information cannot easily move between patient applications and NHS clinical records. If patients are required to repeat information that has already been collected digitally, the benefits of technology may be reduced. Integrated systems could potentially reduce duplication and improve continuity of care.

The findings also have implications for health inequalities. Digital health is sometimes presented as inherently accessible because it can be used remotely. However, remote access is only beneficial when individuals have the resources and skills required to use it. NHS organisations should therefore retain non-digital alternatives and provide support for people who experience digital exclusion.

Overall, the evidence supports a hybrid model of diabetes care, combining digital support with face-to-face healthcare. Digital technology can extend the reach of professionals and empower patients, while face-to-face care remains important for clinical assessment, education, emotional support and patients who cannot or do not wish to use digital technologies.

1. IMPLICATIONS FOR UK HEALTH AND SOCIAL CARE PRACTICE

The findings have several implications for UK practice.

First, NHS organisations should continue to develop evidence-based digital diabetes interventions because there is evidence that these can improve outcomes. However, implementation should be systematic rather than passive.

Second, healthcare professionals should actively identify patients who could benefit from digital self-management programmes. Referral should be integrated into routine diabetes reviews rather than relying exclusively on patients discovering services independently.

Third, digital literacy should become part of holistic assessment. Professionals should consider whether patients have access to suitable devices, internet connectivity and the skills necessary to use digital services.

Fourth, digital programmes should be co-designed with service users. Patients should be involved in decisions about content, usability, accessibility and communication. This can help ensure that digital services address real-world needs.

Fifth, NHS services should monitor uptake and outcomes across different demographic groups. Monitoring is necessary to identify whether digital services are disproportionately benefiting people who are already digitally confident.

Finally, digital technologies should complement rather than replace professional relationships. Diabetes is a complex condition, and patients may require personalised clinical assessment, medication review, psychological support and education that cannot always be provided through an application or website.

1. LIMITATIONS OF THE SCOPING REVIEW 

Several limitations should be acknowledged.

First, only a relatively small number of studies were selected because the assignment specifically requires three to five peer-reviewed studies. Therefore, the review cannot represent the entire international evidence base.

Second, the included studies used different methodologies, including randomised controlled and qualitative designs. This creates challenges when directly comparing outcomes.
Third, the review prioritised evidence relevant to the UK. While this improves relevance to the assignment and UK practice, it limits generalisability to other healthcare systems.
Fourth, digital health technologies develop rapidly. Applications, devices and NHS services can change substantially over relatively short periods. Consequently, findings from older studies may not fully reflect current technological capabilities.
Finally, the review relied on published research and therefore may be affected by publication bias. Studies reporting positive findings may be more likely to be published than studies showing no effect.
6. Conclusion and Recommendations
This scoping review show the importance of digital health technology and also examined the effectiveness of digital health technologies in supporting diabetes management and improving health outcomes, with particular consideration of UK health and social care practice.

The evidence indicates that digital health technologies can support diabetes management by improving access to education, encouraging self-management, supporting patient empowerment and, in some circumstances, improving glycaemic control. The HeLP-Diabetes randomised controlled trial provides particularly strong UK evidence, demonstrating a statistically significant improvement in HbA1c after 12 months of access to a web-based self-management programme.  

However, the evidence also demonstrates that effectiveness depends on engagement, usability and implementation. Digital technology cannot be assumed to benefit all patients equally. Barriers relating to digital literacy, access, socioeconomic circumstances, professional engagement and integration into existing NHS pathways can reduce impact.

The review therefore concludes that digital health technologies should be considered an important complement to, rather than replacement for, conventional diabetes care. The most effective approach is likely to combine accessible digital tools with appropriate professional support and face-to-face care.

Future UK practice should focus on equitable access, patient-centred design, professional training, interoperability, monitoring of outcomes and active implementation. Further research should investigate long-term clinical outcomes, cost-effectiveness, patient experiences and the impact of digital interventions on different socioeconomic and demographic groups.


1. RECOMMENDATIONS

Recommendation 1: Integrate digital services into routine diabetes pathways

NHS services should incorporate evidence-based digital diabetes interventions into routine primary and secondary care pathways rather than treating them as optional standalone services.

Recommendation 2: Maintain a blended model of care

Digital services should complement face-to-face consultations, particularly for patients who have complex needs, low digital literacy or limited access to technology.

Recommendation 3: Improve digital inclusion

NHS organisations should provide digital-literacy support and alternative non-digital pathways so that digitalisation does not increase health inequalities.

Recommendation 4: Strengthen professional training

Healthcare professionals should receive training on recommending, monitoring and evaluating digital diabetes interventions and on interpreting information generated by digital technologies.

Recommendation 5: Involve patients in technology design

People living with diabetes should be involved in co-design and evaluation to ensure that digital services are understandable, accessible and relevant to everyday self-management.

Recommendation 6: Improve implementation monitoring

NHS organisations should collect data on referral, registration, engagement, completion and clinical outcomes to determine whether digital interventions are reaching the populations most likely to benefit.

Recommendation 7: Conduct further UK research

Future research should use larger and more diverse populations and investigate long-term outcomes, cost-effectiveness, digital inequality and the effects of digital interventions on quality of life and diabetes-related distress.
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