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[bookmark: _Toc235319046]1.0 Introduction
[bookmark: _Toc235319047]1.1 Definitions and Context
Digital health technologies (DHTs) represent a variety of technologies that can be used in different settings and include mobile health (mHealth) applications, wearable devices, telehealth or telemonitoring platforms, and web-based self-management programmes. They all aim to assist individuals in managing their own health beyond the boundaries of clinical care. Self-management is a person's knowledge, skills, and confidence to manage the physical, emotional, and social impact of a health condition and adopt lifestyle changes to promote their wellbeing (Barlow et al., 2002). Long-term conditions (LTCs) are conditions that cannot currently be cured but can be controlled with medication or other healthcare interventions (such as diabetes, chronic kidney disease, dementia, cardiovascular disease, and respiratory illness).
[bookmark: _Toc235319048]1.2 Scale of the Issue in the UK
In England, around 15 million people have at least one LTC, and these represent around 70 per cent of the total cost of health and care (NHS England, 2019). This burden, alongside the growing proportion of the population that is ageing and limited NHS resources, has seen DHTs take on a key role in national policy, coinciding with the NHS Long Term Plan (2019), which includes a ‘digital-first' approach to delivering care and the mainstreaming of remote monitoring and app-based support. This change has been accelerated significantly by the COVID pandemic, with the need to rapidly introduce digital and remote self-management and telehealth services into primary and secondary care (Greenhalgh et al, 2021).
[bookmark: _Toc235319049]1.3 Rationale for the review 
Yet, there are concerns regarding the effective translation of these gains into improved outcomes and whether these gains are felt evenly. In medical conditions like diabetes and hypertension, mHealth interventions have shown some effects on medication adherence and clinical indicators, but it is hard to draw definite and generalizable conclusions due to the diversity of the interventions, the patients, and the study design (Marcolino et al., 2018). However, there is also a recognised risk of digital exclusion – especially for older adults and those who are socio-economically disadvantaged – which could be a factor in furthering and deepening entrenched gaps in health inequalities (Marmot et al., 2020). Another issue is that algorithms can be prone to reinforcing and propagating bias if they are based on data that is not representative (Obermeyer et al., 2019). The study aims to provide a mapping of the wide variety of digital self-management tools available in LTCs, as well as assessing their clinical evidence base and understanding the equity of the uptake, which is necessary as there is currently no scoping review targeting digital self-management tools available in a UK context.
[bookmark: _Toc235319050]1.4 Review Question and Objectives
This report responds to the following review question: In the UK, what is the impact of digital health technologies on the self-management of long-term conditions? 
[bookmark: _Toc235319051]1.4.1 Objectives 
1. To identify and categorize digital tools for LTC self-management in the UK
2. To critically appraise the evidence of clinical effectiveness
3. To explore barriers and enablers to equitable access to health and social care services.
[bookmark: _Toc235319052]2.0 Background
[bookmark: _Toc235319053]2.1 Policy Context and Digital Transformation
Internationally, the World Health Organization has declared digital health as a strategic priority by committing member states to improve digital health governance and establish equitable access to digital health technologies in its Global Strategy on Digital Health 2020-2025 (WHO, 2021). There is a significant policy context for this review, broadly how the UK has translated this agenda through the NHS Long Term Plan (2019), which included ambitious targets for digital transformation such as having digital-first primary care services and the NHS App as the key application to access health services - the NHS England vision (2019). Several nationally commissioned programmes were incorporated into this agenda, such as online engagement with the HeLP-Diabetes programme, which led to structured education and self-management of people whose diabetes was recently diagnosed. Other local NHS trusts and commercial organisations have created bespoke tools, including the myDiabetes app, which is deployed in NHS primary care services, and locally commissioned apps in health boards to help patients with type 1 diabetes (NHS England, 2019). National assessments, however, have raised concerns about the NHS's history of delivering digital transformation at scale. While it has had success with large-scale IT schemes in the past, those projects have often failed to meet expectations due to a lack of tangible outcomes (National Audit Office, 2019).
[bookmark: _Toc235319054]2.2 The Wider Evidence Base for Self-Management Support
It is well established in the UK evidence base why investing in self-management support is relevant on a wider basis. A large-scale meta-analysis identified small but significant improvements in health outcomes following self-management support interventions and identified that this could be associated with reduced health service utilization, while maintaining safety, specifically in the case of respiratory and cardiovascular diseases (Panagioti et al., 2014). Self-monitoring was a key component of many DHTs and, through the complementary synthesis, showed significant reductions in hospitalisation and readmission in heart failure, hypertension, and COPD (McBain et al., 2015). A lot of the evidence for which digital self-management tools have been developed has been built on these fundamental findings, which are relevant to objective two.
[bookmark: _Toc235319055]2.3 Evidence Standards for Digital Health Technologies
The National Institute for Health and Care Excellence (NICE), NHS England, and Public Health England worked together to create the Evidence Standards Framework (ESF) for digital health technologies, which governs the introduction of these technologies. The ESF is based on a tiering of evidence that is based on the risk level and complexity of a specific technology, from informational technologies to those with higher risk and higher functional complexity that can actively support clinical decisions (NICE, 2019; Unsworth et al., 2021). Academic evaluation frameworks like Murray et al. (2016), which support the use of evaluation approaches from a combination of biomedical, behavioural, and computing science, also support this tiered approach. This framework is used as the Criteria for the clinical evidence supporting DHTs in this review.
[bookmark: _Toc235319056]2.4 Legislation & Information Governance
Legislation and information governance impact the landscape of practice. Digital health tools which gather and store patient-generated health information, for example, blood glucose reading, exercise log, must respect the data protection law in the UK (Data Protection Act, 2018) and NHS commissioned apps would often be subject to ethical and information governance approval, for instance a university or NHS research ethics committee, before evaluation data is utilized (Blythin et al., 2023). This governance approach highlights the high value of health data and the need for public confidence in a governance model as digital self-management increasingly becomes routine healthcare practice.
[bookmark: _Toc235319057]2.5 Organisational Readiness
Another significant contextual issue is the readiness of organisations. The shift to digital working in the NHS has repeatedly been as much about the readiness of local pathways, systems, and, of course, staff to embrace it as it has been about the technology itself, as the National Audit Office (2019) highlighted. Even with good design, digital tools are vulnerable to not being fully used or being left out of current care journeys if not properly prepared in services.
[bookmark: _Toc235319058]2.6 The Digital Divide and Health Inequalities
Last but not least, the literature background refers to the long-standing digital divide. There is a significant difference in older people's ability to access high-quality, affordable internet or to use digital devices independently, especially those with lower incomes, and people with multiple long-term conditions may be more at risk of digital technology barriers due to functional or cognitive impairments as well (Moody et al., 2022). This pattern is part of a broader trend of long-standing health inequality; the Marmot Review 10 Years On revealed not only had improvements in life expectancy in England stalled over the last decade, but actually declined for some of the poorest populations (Marmot et al., 2020), and, as explained by Mistry and Jabbal (2023) in their study, digital exclusion is disproportionately prevalent among the populations most likely to benefit from effective self-management support. All these factors are put together to develop the policy reasons for DHT adoption and the equity issues that drive objective three of this review.
[bookmark: _Toc235319059]3.0 Methods
[bookmark: _Toc235319060]3.1 Design and Search Strategy
The methodology used for this scoping review was similar to that set out by Arksey and O'Malley (2005) and adapted by Levac, Colquhoun and O'Brien (2010) into six stages; (1) describing the research question, (2) scanning to identify studies, (3) study selection, (4) data charting, (5) data collation, summarisation and reporting of results, and (6) consultation. The review was reported using the PRISMA extension for scoping reviews (PRISMA-ScR) checklist, which aimed to improve the methodological transparency in reporting (Tricco et al., 2018).
[bookmark: _Toc235319061]3.2 Databases and Search Terms
Four electronic databases were used to search: CINAHL, MEDLINE, PubMed, and PsycINFO, with targeted searches in grey literature (NHS England and NICE) to ensure that policy documents and implementation reports were also included, which were not found in the academic databases. Boolean combinations of search terms were used, with the following terms: “digital health”, “mHealth”, “self-management”, “long-term conditions”, and “United Kingdom”, to which related terms such as those for “telehealth” and “app*” and those for specific conditions were added as they were encountered to increase sensitivity.
[bookmark: _Toc235319062]3.3 Inclusion and Exclusion Criteria
English-language, peer-reviewed empirical studies on the use of a digital technology for self-management of one or more LTCs within the UK adult population were included. Studies to be included were English-language peer-reviewed empirical research studies that were published between 2014 and 2024, with adult populations (UK) as the target group, relating to the use of digital technology for self-management of one or more LTCs. The studies were to be primary or secondary peer-reviewed research and not policy papers, guidance documents, editorials, commentaries, or conference proceedings for the scoping review, but a set was included in the Background section above (as per the assignment specification). Studies outside of the UK and studies involving children only were also not included to maintain the relevance of the studies to UK adult health and social care practice.
[bookmark: _Toc235319063]3.4 Study Selection and Data Analysis
Titles and abstracts of all of the studies were screened against these criteria, followed by full-text analysis of the potentially eligible studies. Five studies met the inclusion criteria and were identified to be reviewed in detail (which required three to five peer-reviewed studies in detail). Data collected from each study based on a standardised charting form encompassed author and year, study design, population and condition, and digital technology being explored and key findings that aligned with our three review objectives. They were then analyzed thematically, in stages used to map out the initial phases by Braun and Clarke (2006): familiarisation with the data, initial codes, search for possible themes, review of themes to the coded extracts, definition and naming of themes, and writing the analysis narrative (Results and Discussion below).
[bookmark: _Toc235319064]3.5 Ethical Considerations
This study is secondary research, as only literature sources, which are freely accessible, are used; formal approval of participants was not required. However, several ethical considerations influenced the way the review was conducted. First, representation of the evidence was given utmost importance at every step of data charting and synthesis (including avoiding selective reporting, which could lead to policy-relevant conclusions that are distorted. Two other issues were given special consideration: firstly, whether the primary studies included in the review were themselves ethically approved, and whether informed consent and confidentiality regarding data information were discussed; these were employed as indicators of methodological quality during appraising the primary studies. Third, in parallel with the ethical issues raised by Obermeyer et al. (2019) about algorithmic bias when using technologies trained on non-representative populations, when considering included studies, the authors of the appraisal deliberately checked whether study populations were representative of the wider UK population with respect to their age, digital literacy and socioeconomic status, as a means of highlighting potential equity blind spots in the evidence base.
[bookmark: _Toc235319065]4.0 Results
[bookmark: _Toc235319066]4.1 Overview of Included Studies
Table 1: Summary of included studies in the scoping review
	Author(s) and year
	Design
	Population and condition
	Digital technology
	Key findings

	Blythin et al. (2023)
	Retrospective quantitative evaluation of real-world usage data (n = 2,512)
	Adults with type 2 diabetes, NHS primary care, England
	myDiabetes cloud-based self-management app
	49.6% of registered users activated the app; 89.8% of activated users viewed structured education videos; app activity increased significantly after the COVID-19 onset; no significant differences in engagement by age or gender

	Griffin et al. (2022)
	Cross-sectional questionnaire survey
	Adults with type 1 diabetes, Scottish NHS trust
	Bespoke regional NHS diabetes education and self-management app
	Patient-rated accessibility to diabetes information rose from a mean of 5.1 to 8.8 (p < 0.001) after use; 91% of respondents would recommend the app

	Brunton et al. (2024)
	Qualitative semi-structured interview study (16 sites; 17 local NHS leads)
	NHS implementation leads across England
	Healthy Living national digital self-management programme (type 2 diabetes)
	Implementation was largely passive rather than actively driven; unclear referral criteria and inconsistent integration into existing structured education pathways.

	Moody et al. (2022)
	Systematic review and synthesis of qualitative evidence (three linked qualitative evidence syntheses)
	Older adults with chronic kidney disease, diabetes, and dementia
	Digital self-management technologies (general)
	Identified individual-level enablers (perceived usefulness, family/carer support) and barriers (functional and cognitive decline, low digital confidence, anxiety about errors)

	Moody et al. (2024)
	Modified e-Delphi study (expert panel, n = 14)
	Older adults with chronic kidney disease, diabetes, and dementia
	Digital self-management technology (general)
	Expert consensus on priority design and provision changes: simplified interfaces, personalised onboarding and training, better integration with existing care pathways



[bookmark: _Toc235319067]4.2 Thematic analysis 
[bookmark: _Toc235319068]4.2.1 Patient Engagement and Usage Patterns
The two app usage studies showed that there is potential for meaningful engagement, at least in the short term, within the context of existing routine NHS routes of working. Blythin et al. (2023) discovered that, after half of the registered users of myDiabetes had activated the app, the number of users who used the app significantly grew after the start of COVID-19, with the majority using the app to view the structured education content. In the same vein, Griffin et al. (2022) found that the delivery of a regional NHS app resulted in a statistically significant increase in patients' perception of the availability of diabetes information, as well as high patient satisfaction. Both of these studies answer objective one by providing examples of two types of digital self-management tools being used in the UK today: nation-level scaled commercially developed tools (myDiabetes), and smaller, locally commissioned NHS Trust tools.
[bookmark: _Toc235319069]4.2.2 Barriers and Facilitators to Equitable Uptake
Objective three, 'Assessment of the potential of EO for Departmental programs and assessment of the potential for using EO to assess the impacts of Departmental programs,' was directly addressed by the two linked studies by Moody and colleagues. They found that older persons with chronic kidney disease, diabetes or dementia had some common person-level barriers to sustained use, such as reduced manual dexterity, cognitive changes leading to a need for new interfaces they are unable to learn, and fear of errors when using new technology, which could prevent them from using a digital tool even when they are motivated to do so initially (Moody et al., 2022). 
[bookmark: _Toc235319070]4.2.3 Organisational and Implementation Challenges
In contrast, Brunton et al. (2024) turned the analytical lens on the NHS system to conclude that the nationwide implementation of the Healthy Living programme often lacked active and resourced involvement in the programme, with passive dissemination of information occurring instead in general practices. Leads from local NHS services reported some limited clarity as to who to offer the digital option to and noted disparate approaches to embedding the digital option within the current structured pathway for face-to-face education. This theme indirectly, but importantly, tackle’s objective two, demonstrating that whilst an evidence-informed digital intervention may work in practice, it's not necessarily the case that inconsistencies in the way it is implemented by different organisations result in a lack of benefits in the field.
[bookmark: _Toc235319071]5.0 Discussion
[bookmark: _Toc235319072]5.1 Critical Appraisal of Clinical Efficacy 
The five studies included collectively paint a more conservative picture than their seemingly celebratory involvement figures may imply about digital technology for self-management. From the point of view of objective two, critical appraisal shows that the clinical efficacy is not fully demonstrated. Blythin et al. (2023) and Griffin et al. (2022) both use proxy measures of benefit as measured by app usage volume and patient-reported accessibility, respectively, instead of clinical outcomes like hospital admissions or glycated haemoglobin (HbA1c). Blythin et al. (2023) admit that their engagement with educational material doesn't necessarily equate with better glycaemic control – it just means that patients used the material they've been given. As can be seen, this is consistent with the tiered evidence requirements outlined in the NICE Evidence Standards Framework, which identifies technologies as having basic information as opposed to technologies with evidence of measurable clinical benefit – this requirement for progressively stronger evidence as the level of ambition for a technology is greater is outlined in NICE (2019) and Unsworth et al. (2021). In this review, evidence is presented in a chart format, and there are several popular UK digital self-management tools that seem to have evidence bases less in line with the UK lower-tier evidence categories than the clinical claims that are sometimes used for these tools.
[bookmark: _Toc235319073]5.2 Equity of Uptake
The synthesis also builds capacity in the objective three. The barriers identified by Moody et al. (2022, 2024), such as functional and cognitive decline, low digital confidence and not being comfortable with technology use, do confirm the wider literature on digital exclusion (Mistry and Jabbal, 2023) and highlight the concerns that DHTs may be least accessible to those same groups who are most likely to be burdened by long-term conditions. This does not directly relate to the ethical issue considered by Obermeyer et al. (2019) about algorithmic and technological systems that are not designed for representative populations, but the pattern of algorithm design preferences for digitally confident, typically younger users is related and a concern for equity. Importantly, Blythin et al (2023) did not gather information about ethnicity or socioeconomic status, so it is not possible to conclude from this study alone whether there is differential engagement across these. This should be a priority to directly address the issue of inequity across ethnicity and socioeconomic status in future UK studies.
[bookmark: _Toc235319074]5.3 Implementation as a determinant of impact
The findings of Brunton et al. (2024) bring an implementation focus to evaluations for which the emphasis typically lies with technology. It is important to acknowledge that success of a digital self-management intervention depends as much on clinical practice context – its consistency in delivering the intervention, as well as with regards to the uptake of the tool – as on the design of the tool itself, as per the National Audit Office (2019) who observed that the impact of digital interventions in the NHS is dependent on practice context in addition to the design of the tool itself. The availability of evidence and app design is not the only factor in improving DHT outcomes in the UK; there is important work to be done in implementing teams, ensuring clarity of commissioning and capability to implement.
[bookmark: _Toc235319075]5.4 Limitations of the Evidence Base
It's important to recognise that this evidence-based practice has some drawbacks. The studies included are diverse, with widely different designs, both in terms of the size of the usage datasets (large and small) and the nature of the expert consensus panels, making direct comparisons difficult. In this specific group of five studies, several studies are specific to diabetes and older individuals with chronic kidney disease or dementia, leaving the evidence on some other common diseases of LTCs (like cardiovascular diseases or respiratory diseases) relatively limited and underrepresented. The sample sizes for the qualitative studies and consensus studies were relatively small, suitable for their method, and can only be generalised to the entire UK population because of this. However, the combination of the five studies is a robust evidence base with relevance to the UK, covering the three areas of analysis (individual, technological, and organisational), with findings that directly address all three review objectives.
[bookmark: _Toc235319076]6.0 Conclusion and Recommendations
[bookmark: _Toc235319077]6.1 Summary of Key Findings
The scoping review identified a wide range of digital health technologies being integrated into UK self-management support for LTCs, and there is a genuine trend towards engagement from patients, especially during COVID-19, which led to the rapid uptake of digital solutions. There is, however, limited evidence of direct clinical benefits, much of which is indirect, and there are numerous barriers that inhibit the equitable uptake, especially for older people with multiple long-term conditions. Designing digital tools was not the only influence on their capacity to bring about any meaningful benefit in the everyday work of the NHS: organisational implementation was significant too.
[bookmark: _Toc235319078]6.2 Recommendations for Research, Policy, and Practice
Based on these findings, several recommendations are made. Further studies in the field require larger studies, with a wider age, ethnic, and socioeconomic base, to measure direct clinical outcomes (glycaemic control, hospitalisation, quality of life, etc) as well as engagement measures, with an intentional focus on recruitment of a diversity of people rather than relying on a 'convenience sample'. Longitudinal studies after patients are engaged around their initial uptake of the support would also help to inform whether the uptake in the early stages was maintained over time, as demonstrated by Blythin et al. (2023).
Policy, commissioners and NICE should also reinforce the equity dimension of policy frameworks like the Evidence Standards Framework which will means that digital inclusion is considered as a primary evaluation criterion and not something that gets relegated to a ‘nice to have’; and national programme rollouts, such as the Healthy Living programme, are accompanied by more robust guidance on how to implement and monitoring to mitigate the variance identified by Brunton et al. (2024).
The results would underpin co-designing digital self-management tools with older adults and other digitally excluded groups in a way that wouldn't be done after launch, as part of a retrofit process, but rather to invest in staff training and implement the tools with guidance – to overcome the organisational gaps identified by Brunton et al. (2024). Importantly, hybrid models should be kept where digital engagement with the self-management of people with LTCs is introduced – so that digital might enhance, but not detract from, the equitable provision of self-management support across the UK.
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