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[bookmark: _Toc241175676]ABSTRACT
Background: Digital health technologies are being utilised in the UK health and social care system, and older people may not have equal access due to variations in their digital skills, socio economic resources, language, health status, usability, and provision of supporting services. 
Objective:To systematically review barriers and facilitators shaping the effectiveness of digital health technologies for managing chronic conditions in older adults in the UK. 
Methods: An interpretative systematic qualitative and mixed-methods review of evidence was conducted. MEDLINE, PubMed, CINAHL, PsycINFO and Web of Science were searched, along with additional citation searching. The selection was based on the SPIDER criteria. The CASP qualitative checklist was used to critically appraise the studies, and a three-stage thematic synthesis was undertaken to synthesise the findings from the studies. Four hundred records were identified, and fifteen articles representing 14 unique studies were included in the final synthesis. 
Results: Four overarching themes were revealed: (1) digital capability, (2) confidence and identity, (3) usability and fit with ageing and chronic illness, and (4) human support, trust and relational continuity, and perceived usefulness, feedback and hybrid choice. Digital intervention can decrease travel, facilitate monitoring and rehabilitation, hasten communication and reassure. But digital capability was not consistent; costs and connectivity were an issue; physical and cognitive factors, language and system-literacy issues, fear of error or fraud, and fragmented platforms and poor organisational implementation were factors that held back benefits. Digital health effectiveness for older adults is a socio-technical outcome, and not something inherent to technology. The following elements are important to meaningful engagement: accessible design, clinical fit, responsive human support, continuity, and genuine choice. Hybrid pathways with viable alternative options (such as phone and in-person) are more suitable than digital-by-default for equitable chronic disease management.
Conclusion: The power of digitised health becomes most apparent for older individuals when it's accessible, clinically appropriate, supported by humans, and continuous and patient centered. In the context of chronic disease, 
Therefore, hybrid models which retain the opportunities for face-to-face and
phone-based care are better options than digital-only models for equitable care.
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[bookmark: _Toc241175680]Chapter One: Introduction
[bookmark: _Toc241175681]1.1 Introduction
With the quick normalisation of remote consultations, online triage, patient portals and patient monitoring at home during and beyond COVID-19 (Murphy et al., 2021; Turner et al., 2021), digital health is playing a growing role in the management of chronic diseases in the UK. These factors intersect with ageing, and this dissertation specifically targets older people, as their ability to manage themselves can be enhanced, while older people's access to and confidence in technology and social care can be reduced. (Kunonga et al., 2021; Ahmed et al., 2024). Digital services are promoted as efficient and empowering, but there is evidence that the experience of older patients depends on their usability, language, deprivation, disability and support needs, both positively and negatively (Money et al., 2024; Chadwick et al., 2024), leading to the importance of the topic. Thus, you will get to know the chapter's research background, problem, rationale, aim, objectives, research question, scope, significance, and chapter structure, following Newbould et al. (2024) and Hamilton et al. (2025).
[bookmark: _Toc241175682]1.2 Background of the Study
Long-term illnesses are becoming more common in the UK health and social care context, with 46% of adults in the Health Survey for England in 2024 reporting having one or more long-standing illnesses/conditions (NHS Digital, 2026; Murphy et al., 2021). Digital tools are used to help with the self-management of respiratory disease, frailty, kidney disease, diabetes, dementia and multimorbidity, but the evidence is mixed; the use of digital tools does not inherently lead to engagement or better outcomes (Lewis et al., 2021; Moody et al., 2024). Online pulmonary rehabilitation and digital habits after COVID-19 demonstrate that the need for flexible access is a reality for some patients, but confidence, equipment, motivation and clinical reassurance are essential to ensure long-term usage (Lewis et al., 2021; Polgar et al., 2022). Convenience for some users can be facilitated by appointment booking and consultation systems on the internet (Atherton et al., 2024; Moschogianis et al., 2024), which can also cause confusion and transactional communication and gate-keeping issues for patients with complex needs in primary care. 



Table 1: UK Data Supporting the Research Focus 
	Indicator
	UK/England value
	Relevance to dissertation
	Source

	Adults with at least one longstanding illness
	46% of adults in England, 2024
	Shows high chronic disease burden
	NHS Digital (2026)

	People aged 65+ not using internet
	18%, about 2.3 million people
	Shows digital exclusion risk
	Age UK (2024)

	People aged 75+ not using internet
	29%, about 1.7 million people
	Shows higher risk in oldest adults
	Age UK (2024)

	People aged 65+ using smartphone
	67%, about 8.5 million people
	Shows access is growing but uneven
	Age UK (2024)

	UK adults without home internet access
	6%; 29% among adults aged 75+
	Shows home access inequality
	Ofcom (2024)



As observed in the table, the need for chronic disease and digital exclusion are not separate issues, and digital health is not a panacea (Kunonga et al., 2021; Winder et al., 2024). It also highlights the need for older adults (aged 75 years and older) to be the focus of critical attention, including the fact that they may be most in need of services but least able to access them using a digital-first route without assistance (Money et al., 2024; Wale et al., 2025).
[bookmark: _Toc241175683]1.3 Research Problem
The issue under investigation is that while the implementation of digital health technologies could aid access and self-management among older adults, their success can be undermined if the design and implementation of digital health technologies do not align with older patients' lived experiences (Chadwick et al., 2024; Hamilton et al., 2025). An increase in language, trust and navigation barriers has been reported by older adults from South Asian and Black African/Caribbean backgrounds when the alternatives to digitalisation are weak or not communicated well (Ahmed et al., 2024; Husain and Greenhalgh, 2025). Social deprivation also influences digital engagement due to the availability, confidence, cost, and previous experience of healthcare, which impacts whether patients can use digital tools safely and regularly (Chadwick et al., 2024; Poduval et al., 2025; Ochieng et al., 2026). Whilst video consultations and remote monitoring are offered, the 2022 study by Ochieng and colleagues found that older people might require support from family members, carers, or professional facilitations, posing questions on their independence, privacy, and the level of access they have. Although it is possible to deliver video consultations and remote monitoring, if it is necessary for older people to rely on family members, carers or professional facilitation, there are questions of independence, confidentiality and equal access (Winder et al., 2024; Ochieng et al., 2022). This does not just mean digital health is not a case of 'Yes, it works', but 'Yes, it works for whom, under what circumstances, and with what support? (Newbould et al., 2024; Wale et al., 2025).
[bookmark: _Toc241175684]1.4 Research Rationale and Gap
The purpose of this systematic review is to examine the current digital health policy in the UK, which assumes that a remote and online service model can ease pressure on services, with some evidence suggesting that remote delivery is unevenly implemented and may not provide an equal experience for older adults (Murphy et al., 2021; Hamilton et al., 2025). Research on primary care and online services and long-term conditions provides useful insights, but is fragmented across clinical fields and tends to capture individual barriers and facilitators for older adults rather than summarising common barriers and facilitators for older users (Atherton et al., 2024; Newbould et al., 2024). Results from baseline measurement of chronic respiratory disease, pulmonary hypertension and frailty indicate that digital inclusion should not be bolted on at the end of the design stage, or after recruitment and coaching, but through all three (Ingram et al., 2025; Sait et al., 2024). There is also a lack of integration of clinical outcomes, psychosocial outcomes, and patient adherence and quality of life considerations into the larger issues of language, deprivation, trust and digital confidence (Moody et al., 2024; Husain and Greenhalgh, 2025). This dissertation does so by bringing together recent UK studies of older people's experiences of digital health interventions for managing chronic diseases (Money et al., 2024; Poduval et al., 2025).
[bookmark: _Toc241175685]1.5 Research Aim
To critically evaluate current evidence regarding the use of digital health technologies by the UK elderly population, including the barriers and facilitators to identify how these tools can be better designed or implemented to improve health outcomes and reduce digital exclusion.
1.6 [bookmark: _Toc241175686] Research Objectives
1. To identify the specific digital health technologies (e.g., telehealth, wearables, patient portals) currently utilised by the UK elderly population for chronic disease management.
2. To analyse the clinical and psychosocial outcomes of these interventions, focusing on patient adherence and quality of life.
3. To synthesise recommendations for UK healthcare providers to improve digital inclusivity and the technical usability of health platforms for older users.
4. To examine the barriers and facilitators of digital technologies used by the older population in the UK. 
[bookmark: _Toc241175687]1.7 Research Question
What are the primary barriers and facilitators influencing the effectiveness of digital health tools (such as remote monitoring and mobile apps) for elderly patients managing chronic conditions in the UK?
[bookmark: _Toc241175688]1.8 Scope and Methodological Overview
The study will examine digitally connected adults (over the age of 60) who currently use, are offered or impacted by digital health technologies (DHTs) in the UK who also experience chronic conditions or multimorbidity (Kunonga et al., 2021; Newbould et al., 2024). Since the perspectives of patient experience, acceptability, usability, and support needs are central to barriers and facilitators, the review will include qualitative and mixed-methods evidence. Qualitative and mixed methods evidence will be included as patient experience, acceptability, usability, and support needs are key for understanding barriers and facilitators (Ahmed et al., 2024; Money et al., 2024). Technologies of interest are telehealth, video consultations and online consultation platforms, mobile health applications, and remote patient monitoring, wearables and patient portals (Atherton et al., 2024; Moschogianis et al., 2024). The review will employ systematic searching and thematic synthesis informed by the PRISMA process to enable the weighing of patterns across studies and not just the mere description of them (Hamilton et al., 2025; Wale et al., 2025).
[bookmark: _Toc241175689]1.9 Significance of the Study
This study has importance for the UK healthcare providers as it could inform on the impact that digital support, facilitation and inclusive design can have on whether older adults can benefit from digital pathways (Winder et al., 2024; Poduval et al., 2025). It's important to policymakers because when it comes to digital exclusion, if access to something changes from offline to online, and the alternatives aren't accessible online, then there's a health inequality on the cards (Kunonga et al., 2021; Hamilton et al., 2025). It is important for older adults, as good digital interventions should enhance the self-management of older people, as well as their confidence and quality of life, without requiring the patients to enter into unsafe or inappropriate services. (Moody et al., 2024; Wale et al., 2025).
[bookmark: _Toc241175690]1.10 Dissertation Structure
This dissertation is organised into six chapters. The background, problem, research question and significance, along with the aim and objectives, is introduced in chapter one. Chapter two critically reviews literature on digital health, chronic disease management, barriers, facilitators, inequality and relevant frameworks. The systematic reviewing methodology is described in Chapter 3, which consists of SPIDER, searching, eligibility criteria and CASP appraisal and thematic synthesis. A detailed analysis of the studies selected, their characteristics, their quality appraisal and thematic results is presented in Chapter 4. Chapter 5 critically discusses and interprets the findings. Chapter 6 includes the conclusions, practice implications, recommendations, strengths and limitations, future research priorities and final conclusion.
[image: ]
Figure 1: Dissertation chapter flow
[bookmark: _Toc241175691]1.11 Chapter Summary
As detailed in this chapter, digital health in UK chronic disease management is promising but not equal, with older people experiencing multimorbidity and deprivation, language barriers and low digital competence all cited as barriers to using digital health services. It has demonstrated a need for a systematic review beyond the effectiveness of the technology, to include barriers, facilitators, usability, adherence and inclusion of the technology. The literature review in the next chapter examines digital health interventions from design to delivery, delivering safe digital health interventions across the NHS, chronic disease management and digital exclusion of older adults within the UK.


[bookmark: _Toc233660493][bookmark: _Toc241175692]Chapter Two: Literature Review 
[bookmark: _Toc233660494][bookmark: _Toc241175693]2.1 Introduction
The evidence presented in this chapter is reviewed critically and offers insights into barriers and facilitators, adoption, usability, adherence, digital exclusion and QOL of the use of digital health interventions in chronic disease management in older adults in the UK (Kunonga et al., 2021; Newbould et al., 2024). It establishes the groundwork for the systematic review by identifying that digital health does not necessarily reflect inclusion or effectiveness, as the benefits of digital health will depend on the patient capability, design of services, marginalisation and social inequalities (Hamilton et al., 2025; Wale et al., 2025). This chapter first introduces the concept of digital health and chronic disease management, before providing a review of effectiveness, barriers and facilitators, before applying theoretical and conceptual frameworks to explain the effect digital tools have on engagement and outcomes of older people (Greenhalgh et al., 2021; Taylor et al., 2022).
[bookmark: _Toc233660495][bookmark: _Toc241175694]2.2 Conceptualising Digital Health Interventions
Digital health interventions are technology-based methods that deliver, support or coordinate health care, such as telehealth, internet-based appointment booking services, online consultation services, video consultations, mobile applications, patient portals and remote monitoring and wearable technology (Murphy & Emmons, 2021; Atherton et al., 2024). The uptake of digitalisation was seen to have been growing quickly prior to the COVID-19 pandemic, and has increased even further in UK primary care since that time; however, evidence suggests that digital access points can introduce convenience and complexity for patients and practitioners (Murphy et al., 2021; Turner et al., 2021; de Visser et al., 2024). Confident users of online services might experience greater flexibility via online booking; however, there is mixed evidence about uptake and experience depending on digital confidence and communication preferences and service expectations (Atherton et al., 2024; Winder et al., 2024; Chappell et al., 2023). Online consultation systems also provide a standardised pathway to GP care, but there are reports of factors such as complexity of symptoms, urgency, and the complexity of translating symptoms to forms that may make them feel impersonal or problematic for the patient. (Moschogianis et al., 2024; Archer et al., 2026; Chaloner et al., 2025). The introduction of patient portals and the NHS App are increasingly becoming a key focus for accessing records, prescribing and navigating services, with evidence of national rollout showing that levels of adoption vary across social groups (Reidy et al., 2025; Greaves et al., 2026; Blease et al., 2023). Digital health should therefore be considered as a multiplicity of tools that would be valued for 'usability', 'support' and 'suitability', not just for its technology (Greenhalgh et al., 2025; Barker et al., 2026).
[bookmark: _Toc233660496][bookmark: _Toc241175695]2.3 Chronic Disease Management and Older Adults in the UK
Chronic disease management is a key priority for the UK health system, as this is a type of contact that is required frequently, over a long period of time, and across primary, community and specialist services for people with long-term conditions (LTCS) (Department of Health and Social Care, 2023; NHS Digital, 2026). More is required with regard to the support needed for individuals at an older age, as this is linked to the development of multimorbidity, frailty and greater reliance on health and social care services; therefore, continuity, accessibility and patient-centred support are critical at an older age (Newbould et al., 2024; Sait et al., 2024). Digital health can play a role in chronic respiratory disease in the form of online pulmonary rehabilitation (PR) and chronic care follow-up care, as long as the digital habits of service users, combined with the motivation and confidence they need to use digital tools, are accessible and embraced (Lewis et al., 2021; Polgar et al., 2022). There are other users of technology, such as older adults with chronic kidney disease and diabetes or dementia who may also benefit from self-management technologies, but technology experts note that technology should be designed to meet the sensory, cognitive and practical needs of the user, rather than taking it for granted that these are the same needs of people who are typically of adult age (Moody et al., 2024; Li et al., 2025; Shields et al., 2023). Cochrane protocol work emphasises the importance of thoroughly evaluating the safety and effectiveness as well as implementation of digital monitoring before using it as a routine approach, particularly for conditions that demand remote monitoring (Taloyan et al., 2023; Ma et al., 2022). The issue is then not whether older people should seek the support of digital pathways, but whether they can provide the support that enhances older people's management of chronic disease while not compromising access for those with the highest need (Kunonga et al., 2021; Hamilton et al., 2025).
[bookmark: _Toc233660497][bookmark: _Toc241175696]2.4 Digital Health Effectiveness: Clinical and Psychosocial Outcomes
Evidence on effectiveness is mixed due to a low level of engagement and/or inadequate support, which leads to weak outcomes despite good access, monitoring, and self-management effects from DHIs (Taylor et al., 2022; Fernandes et al., 2025). The findings from systematic review evidence indicate that telemedicine can positively impact a few chronic conditions; however, outcomes appear to be dependent upon the type of condition and the type and level of patient-professional contact. Evidence from systematic reviews shows that telemedicine has shown positive results for some chronic disease outcomes, but not all, and depends on the type of condition and the type and level of patient-professional interaction. Digital interventions can assist older adults who manage to live alone and/or often suffer from chronic conditions, and can help to maintain their self-management and may help to reduce feelings of isolation; psychosocial benefits of digital interventions are linked to confidence in using the interventions, perceived usefulness, and continued engagement in the intervention (Park et al., 2025; Hu et al., 2026). Trust, relational care and perceived burden are important contributors to the experience of using digital health; it can feel like a support or a distance depending on how trustworthy, caring and/or burdensome the interaction is (Taylor et al., 2022; Greenhalgh et al., 2025). In the field of respiratory diseases, it can be shown that online rehabilitation is feasible, but digitally excluded patients might be under-represented in feasibility studies, and not accepted by everyone (Lewis et al., 2021; Polgar et al., 2022). In summary, we suggest that digital health effectiveness should be measured using clinical, social and equity outcomes with the possibility of the former occurring alongside the latter (Kunonga et al., 2021; Hepburn et al., 2025).
Effectiveness should also be understood in terms of implementation depth as well as outcomes reported, however. While remote monitoring, apps and portals might seem clinically valuable in trials or service evaluations, older adults' lived experience of the benefit of these systems relies on embedding them into routine follow-ups and medication reviews and pathways of communication between healthcare professionals (Taloyan et al., 2023; Ma et al., 2022). This is important as chronic disease management is ongoing, meaning that digital interventions should encourage ongoing engagement over time, rather than just participation in the short term (Fernandes et al., 2025; Park et al., 2025). If there is no clinical response, digital data can be more of a burden than an asset (Taylor et al., 2022; Greenhalgh et al., 2025; Clohessy et al., 2024).
[bookmark: _Toc233660498][bookmark: _Toc241175697]2.5 Barriers to Digital Health Use Among Older Adults
[bookmark: _Toc233660499][bookmark: _Toc241175698]2.5.1 Individual-Level Barriers: Skills, Confidence, Health Status and Usability
At an individual level, digital literacy is limited, people lack confidence, fear mistakes, do not have a good memory, have sensory impairments, have poor dexterity and are not tolerant of complex interfaces (Money et al., 2024; Moody et al., 2022; Shorthose et al., 2024). Adults 75 years and older might be interested in using an online service if it is beneficial, but engaging with these services can be dependent on practical support, step-by-step learning and acknowledging that any errors will not impact care (Money et al., 2024; Wale et al., 2025). Digital self-management may create extra challenges for older people with chronic conditions, as this is more cognitively demanding than usual internet use and may be associated with fatigue, pain, and breathlessness, or require multiple visits as the individual may need to attend several appointments to complete the tasks (Moody et al., 2024; Sheng et al., 2022). New review evidence indicates that adoption factors include usability, perceived usefulness, privacy concerns and whether the tool is usable at a normal pace of everyday working, rather than just technical limitations (Hepburn, Williams and McCann, 2025; Li et al., 2025). Important to note, however, is that the lack of design, user-unfriendly interfaces and lack of training in use is responsible for what appears to be resistance on the part of older people (Heaslip and Holley, 2023; Moody et al., 2024).
[bookmark: _Toc233660500][bookmark: _Toc241175699]2.5.2 Structural and Service-Level Barriers: Access, Inequality, Language and Digital-First Systems
Structural barriers are a lack of devices, affordability of connectivity, internet access may be unstable, websites may be hard to access, a language barrier and the provision of digital-first services that limit the viability of alternatives (Age UK, 2026; Ofcom, 2024). Evidence on the use of NHS Apps from observation demonstrates that there are sociodemographic differences in the uptake of patients using the NHS App, as well as the fact that patient use of the app is linked to wider inequalities (Kc et al., 2024; Barker et al., 2026; Rodrigues et al., 2025). Whilst digital primary care has been described as difficult by older adults from South Asian, Black African and Caribbean communities, it has not been addressed when language, trust, confidence needs, and cultural communication needs are not identified in service design (Ahmed et al., 2024; Husain and Greenhalgh, 2025; Guo et al., 2026). When digital tools are shared, the support provided is minimal, or the systems need to be negotiated across platforms; socially deprived older adults may have another obstacle to healthcare, namely digital health (Chadwick et al., 2024; Poduval et al., 2025; Wilson-Menzfeld et al., 2025). The results counter digital-first thinking as the focus was on efficiency, not on ensuring access, continuity and patient choice are maintained when using remote access (Turner et al., 2021; Newbould et al., 2024).
[bookmark: _Toc233660501][bookmark: _Toc241175700]2.6 Facilitators of Digital Health Engagement
Digital facilitation, professional encouragement, family support, community training, access-friendly design, and blended access routes (digital and in-person) are facilitators for older adults' access, understanding, and ability to sustain digital health use (Winder et al., 2024; Sussex et al., 2024; Leach et al., 2022). Digital facilitation for primary care in English is significant, as digital access is not meaningful for patients until practical assistance is provided with login processes, appointment bookings, and completing online forms, as well as strategies to build patient confidence (Winder et al., 2024; Treadgold et al., 2025; Khan et al., 2024). Community-based digital inclusion programmes can help decrease health inequalities when they are trusted locally, personalised and connected to wider social support networks as opposed to engaging in short technical training sessions alone (Poduval et al., 2025; GOV.UK, 2025). Video consultations in care homes indicate that these consultations can be feasible with older people who have complex needs, but also indicate issues regarding privacy and dependency (Ochieng et al., 2022; Greenhalgh et al., 2021). Another facilitator is patient-centred design, where features of a digital tool that seniors use to manage their health become simple, relevant, reliable and linked to actual clinical relationships (Moody et al., 2024; Hepburn, Williams and McCann, 2025; Ferraz et al., 2025). Thus, engagement is viewed as a service process and not a personal characteristic, as confidence builds with the usable systems and services present (Money et al., 2024; Wale et al., 2025).
[bookmark: _Toc233660502][bookmark: _Toc241175701]2.7 Digital Inclusion, Inequality and the Risk of Widening Health Gaps
[bookmark: _Toc233660503][bookmark: _Toc241175702]2.7.1 Ageing, Digital Exclusion and Access Inequality
The term digital inclusion and inequality is used to highlight the importance of uncovering the inequalities associated with digital access and the threat that digital gaps pose in terms of health.
In response to the questions, the report includes the following suggestions:
Lower levels of access to the Internet in older age groups and the proportion of people owning a smartphone or having Internet in their home is a key topic for older people (ONS, 2021; Age UK, 2026). Poor home internet connection is still disproportionately found among older people - of the people who don't have access to the Internet at home, a significant proportion are aged over 55 (Ofcom, 2024; NHS England, 2023), something which is important as digital health is often dependent on using the Internet and accessing online services privately, reliably, and regularly. Increased digital use amongst older adults in England following the onset of COVID-19 suggests that there is growing digital engagement but that digital engagement does not eliminate inequalities in the areas of skill, confidence, and meaningful benefit (Kung and Steptoe, 2023; Kunonga et al., 2021; Zhang et al., 2023). Thus, one should not assess age-related digital inclusion based on binary (yes/no) responses to whether or not the older person has ever used the Internet but evaluate it based on their ability and outcomes (Heaslip and Holley, 2023; Hamilton et al., 2025).
[bookmark: _Toc233660504][bookmark: _Toc241175703]2.7.2 Deprivation, Ethnicity, Language and Intersectionality
Digital health inequality is also intersectional, as poverty could co-occur with, and compound, older age, ethnicity, disability, language, and low literacy, as well as poor previous healthcare experiences (Husain et al., 2024; Husain and Greenhalgh, 2025). The application of digitalised primary care with people from minority ethnic groups has also been demonstrated to be opaque using English-only forms, unfamiliar terminology and through family interpretation (Ahmed et al., 2024; Husain and Greenhalgh, 2025). Evidence from socially deprived communities also highlights how important affordability is, as well as a lack of trust, and the nature of social networks and the extent to which health services personnel actively support the patient in helping them to navigate the platforms (Chadwick et al., 2024; Poduval et al., 2025). Using the user-persona approach is helpful, as it addresses intersections of disadvantages, which are frequently overlooked by user categorisation in terms of "older users" (Husain et al., 2024; Heaslip and Holley, 2023). In particular, intersectionality reveals that universal digital systems can exacerbate inequalities if they are built on the concept of the confident, English-speaking, connected and relatively healthy user (Hamilton et al., 2025; Laverty et al., 2026).
[bookmark: _Toc233660505][bookmark: _Toc241175704]2.7.3 Policy Responses and Inclusive Digital Healthcare
Digital exclusion is increasingly recognised as a health inequality issue by policy, with NHS England's digital health and care framework featuring inclusive access to digital health and care, skills, motivation, trust, and appropriate support (NHS England, 2023; GOV.UK, 2025). Equitable access to prevention, monitoring and management is also a key aspect of public health planning highlighted by the burden of long-term conditions within the Major Conditions Strategy (Department of Health and Social Care, 2023; NHS Digital, 2026). Putting policy statements into practice, however, is only useful if these are translated into implementation digital inclusion needs staff time, accessible procurement, community partnerships and clear non-digital alternatives (Hamilton et al., 2025; Treadgold et al., 2025; Boxall et al., 2025). National digital tools have the potential to rapidly scale to large numbers, but if they are to benefit the health of the population, they need to track inequalities in both uptake and use (Reidy et al., 2025; Laverty et al., 2026). The hybrid approach is thus needed, where digital choices are added to widen the choice of healthcare, but are not the only realistic way into care (Newbould et al., 2024; Greenhalgh et al., 2025).
Another policy challenge is that digital inclusion must not be considered as a technical issue that is distinct from chronic disease strategy. Both the Major Conditions Strategy and NHS digital inclusion guidance highlight prevention, early intervention and coordinated support and access, skills, motivation and trust, respectively (Department of Health and Social Care, 2023; NHS England, 2023). Thus, local NHS services need to integrate LTC pathways with accessible and user-friendly digital health assistance, preventing the push for older citizens to self-manage on platforms that they are unable to access or comprehend (GOV.UK, 2025; Treadgold et al., 2025). Incorporating this means that inclusion is central to patient safety issues.
[bookmark: _Toc233660506][bookmark: _Toc241175705]2.8 Theoretical Framework
[bookmark: _Toc233660507][bookmark: _Toc241175706]2.8.1 Digital Divide Theory
The theory of the Digital Divide can be helpful as it indicates inequality at several connected levels: in the possession or access to devices and the Internet, in skill and confidence in using technologies and in accessing and benefiting from the advantages they offer with respect to social and health outcomes (Heaslip and Holley, 2023; Kunonga et al., 2021). Applying this to older adults, the first level split relates to level of connectivity and availability of the device, with evidence from the UK for older people showing that there is evidence of internet non-use and an unmet need for access at home (Age UK, 2026; Ofcom, 2024). The second-level set of concerns is digital literacy, confidence and support, so that while some patients might have access to health services online, they might not have the confidence or support to use them (Money et al., 2024; Winder et al., 2024). The third-level division is about outcomes, as digital healthcare is an equitable technology only if it enables older adults to translate access and skills into improved health outcomes, such as for self-management, communication and quality of life (Wale et al., 2025; Hamilton et al., 2025).
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Figure 2.1: Digital Divide Theory Framework 
This intersection of access, skills and outcomes shows the level of contribution of digital inequality to the uptake of digital health services by older adults. It suggests that without older users being confident in using it, provided with support, or digitally literate, it cannot be said that it is enough if it is accompanied by a computer and a connection to the Internet. This framework also acknowledges that we will not achieve digital health without digitally enabling older adults to access their health needs via the digital world through improved communication, self-management, and health outcomes.
[bookmark: _Toc233660508][bookmark: _Toc241175707]2.8.2 Technology Acceptance Model
The model was relevant as it included both perceived ease of use and perceived usefulness, as this dissertation uses the existing body of digital health evidence, rather than focusing exclusively on the more basic models of the past (Moody et al., 2022; Hepburn, Williams and McCann, 2025). Perceived usefulness is when older adults believe they have access to digital tools that are perceived as useful, or using the digital tool reduces travel, allows them to monitor or improves their ability to communicate with professionals (Fernandes et al., 2025; Taylor et al., 2022). The perceived ease of the platform is measured by ease of use (Moody et al., 2024; Li et al., 2025), reliability, readability, confidence and differences in platform support of confidence and health/literacy (Moody et al., 2024; Li et al., 2025). The model has plausibility but lacks strength, being just one component of the absence of theories on inequality and service context (Heaslip and Holley, 2023; Greenhalgh et al., 2021).
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Figure 2.2: Technology Acceptance Model Framework 
This shows that remote consultation is not a 'digital substitute' for in-person consultations but is a complex service decision. It demonstrates that the nature of consultation mode should be tailored to the clinical complexity of the patient, their factors, professional judgement, organisation, technology infrastructure and ethical factors. It is relevant to this dissertation because with chronic disease there may be a need for consultation options that are flexible, safe and inclusive for older adults.
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Figure 2.3: Remote Consultation Complexity and Practical Ethics Framework 
That number does not simply mean "electronic" replacement for in-person care; it is a reflection of the complexity of service decisions related to care beyond the four walls of the clinic. It demonstrates how the process of consultation should be influenced by factors including the complexity of the clinical situation, the patient's level of involvement, professional judgement, the organisation involved, technology requirements and ethical concerns. The framework is significant for this dissertation because consultation for older people living with chronic disease might be required to be flexible, safe and inclusive.
[bookmark: _Toc233660509][bookmark: _Toc241175708]2.9 Conceptual Framework
[bookmark: _Toc233660510][bookmark: _Toc241175709]2.9.1 Proposed Conceptual Framework
The conceptual framework proposed here relates digital health technologies to chronic disease outcomes via barriers, facilitators, adoption and engagement (Newbould et al., 2024; Taylor et al., 2022). It starts with technologies like telehealth, the NHS App, patient portals, wearable devices, and remote monitoring and mobile applications, the ones that are used for the actual delivery or access of care (Reidy et al, 2025; Greaves et al, 2026; Davidge et al., 2023). The framework, however, takes the stance that more outcomes do not directly result from technologies if older adults are not able to access, understand, trust and use them in ways that can match their life and circumstances (Chadwick et al., 2024; Money et al., 2024).
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Figure 2.4: Conceptual Framework for Digital Health Interventions and Chronic Disease Management in Older UK Adults 
[bookmark: _Toc233660511][bookmark: _Toc241175710]2.9.2 Explanation of Framework Relationships
The framework suggests that issues of access, digital skills, language difficulties and deprivation, and complexity of design are barriers which inhibit adoption and ongoing engagement (Ahmed et al., 2024; Barker et al., 2026). It also recommends that being supported with digital tools, being designed for accessibility and having a professional guide to help, along with community inclusion programmes, serves to boost confidence, adherence and continuity of care (Sussex et al., 2024; Poduval et al., 2025). Better self-management, quality of life, communication, and safer access as a result of an inclusive digital pathway that is clinically appropriate (Fernandes et al., 2025; Hu et al., 2026). The framework is thus aligned with the research question, directing the literature review towards the primary barriers and facilitators that impact upon effectiveness for older UK adults who live with a chronic condition (Kunonga et al., 2021; Wale et al., 2025).
[bookmark: _Toc233660512][bookmark: _Toc241175711]2.10 Literature Gap
There are significant amounts of literature about remote consulting, patient portals, use of the NHS App, online rehabilitation and online exclusion, but there is a lack of cohesion in terms of conditions, technologies and service settings (Murphy et al., 2021; Greaves et al., 2026). There have been existing reviews to provide valuable evidence for digital health in the context of chronic disease in older adults; however, these reviews are foundational, and most are either broad or are international or do not include older adults (Hepburn, Williams and McCann, 2025). The UK studies provide detailed information on primary care, deprivation, ethnicity/ethnolinguistic, digital facilitation and LTC, and there remains a gap in synthesising these findings and linking them back to a single review question on barriers and facilitators (Ahmed et al., 2024; Newbould et al., 2024). 
The gap under consideration is also methodological, as most studies only focus on the issue of digital access and/or the effectiveness of intervention, without synthesising these elements together. There are, for instance, issues with the adoption of the NHS App, complexity of services in remote consultation studies and social and practical barriers in older-adult digital inclusion studies (Kc et al., 2024; Greenhalgh et al., 2025). The need for integration comes from the research question, which not only asks if there are tools available to support older adults with chronic disease but also what makes them effective or ineffective for older adults with chronic disease (Newbould et al., 2024; Wale et al., 2025). This dissertation will systematically review the qualitative and mixed-methods literature in a systematic way to understand how digital health tools can be designed and implemented to improve both the management of chronic diseases and the reduction of digital exclusion (Hamilton et al., 2025; Winder et al., 2024).
[bookmark: _Toc233660513][bookmark: _Toc241175712]2.11 Chapter Summary
This chapter has discussed how digital health can be used to support chronic disease management among older adults, but only if access, usability, confidence, support and clinical suitability are all considered. Barriers are known to exist at the individual level, service level and structural level; and facilitators rely on digital facilitation, inclusive design and hybrid access routes. The theoretical and conceptual frameworks are used as a foundation to analyse the barriers, facilitators and outcomes of the systematic review, which is developed methodologically in Chapter Three.


[bookmark: _Toc237366143][bookmark: _Toc241175713]Chapter Three: Methodology
[bookmark: _Toc237366144][bookmark: _Toc241175714]3.1 Introduction
The methods employed to provide an answer to the review question “What are the main challenges and opportunities for the effectiveness of digital health technologies such as remote monitoring and mobile apps for older adults with chronic conditions in the United Kingdom?” are explained in this chapter. Presents the philosophical position, the design of the review, its sources of information, search strategy, inclusion criteria, screening, the procedure for critical appraisal, and the extraction and synthesis process. It is intended to be the goal to make the way from question to findings transparent and replicable. Reporting was organised by PRISMA 2020, and the explanation and elaboration paper provided extra information to support decisions which would require greater explanation (Page et al., 2021a; Page et al., 2021b). Additionally, search reporting was compared to PRISMA-S (Rethlefsen et al., 2021). Four hundred records were identified during the consolidated search, and 14 studies were selected for analysis upon completion of the selection process.
[bookmark: _Toc237366145][bookmark: _Toc241175715]3.2 Research Philosophy and Paradigm
This review was conducted from an interpretativist (contextualist) perspective. Two philosophies are distinguished: positivism is based on an a priori assumption of objective reality that can be measured separately from its user, while interpretivism assumes that technologies are given meaning by people in their social context, their previous experience, and their relationship to services (Ryan, 2018). The review question is not limited to the magnitude of a clinical effect, but considers potential barriers and facilitators. Instead, the notion of confidence, trust, usability, family support, and professional contact and digital exclusion were considered as localised connotations, rather than as variables whose definitions could be assumed to be universal.
An epistemology of contextualism was suitable because digital health experiences are influenced by a variety of factors within the UK healthcare system, including locality, socioeconomic resources, disability and chronic-disease burden. This position did not mean that all explanations were on an equal footing. Study methods, quotations of the participants and consistency across contexts were evaluated. The method, in turn, synthesised a systematic procedural discipline with an interpretative analysis. It additionally had a crucial awareness of unequal access and power: apparent ‘non-adoption’ may be because it is an inaccessible design or service organisation and not due to lack of willingness.
[bookmark: _Toc237366146][bookmark: _Toc241175716]3.3 Research Approach and Strategy
The following approach, the inductive qualitative evidence-synthesis strategy, was used. The analysis did not test a given causal structure, but instead ranged from what the primary studies reported, to a descriptive categorisation and then to higher-level causal explanations. This enabled the emergence of unexpected influences to be considered whilst maintaining a link to the data. Braun and Clarke (2021) argue that qualitative themes are not only found but also created by means of analysis and engagement, and therefore coding choices and theme development were recorded in a reflexive audit trail.
Since a focused question was asked, pre-specified eligibility criteria were applied, and a methodological quality appraisal and interpretive synthesis were conducted, a systematic review was presumed to be most appropriate. However, if the focus is not appraisal or a focused synthesis, but rather scoping to map out the breadth of an emerging field, then scoping reviews are more appropriate (Munn et al., 2018). The approach used was based on the methodology recommended by the Cochrane Handbook (Higgins et al., 2024), the JBI Manual (Aromataris et al., 2024) and best-practice literature on methodological approaches to evidence synthesis (Siddaway et al., 2019).
[bookmark: _Toc237366147][bookmark: _Toc241175717]3.4 Systematic Review Design
The design was a systematic review of qualitative and mixed methods studies that included extractable qualitative findings. It was appropriate since barriers and facilitators are spread throughout disease, technology and setting. A structured synthesis can uncover common mechanisms without taking a single platform or disease as a proxy. This review did not involve a meta-analysis. Interview, focus-group and observational accounts would not be suitable for statistical pooling, and a key result was an understanding of why and how engagement is different.
Prior to final screening, the protocol included the question, the databases, dates included, and restrictions for the English language, the eligibility criteria, CASP appraisal and thematic synthesis. Wherever an improvement to the design was made, like adding a synonym or making a boundary more explicit, a rationale for the change was written down. This distinction between planned methods and documented amendments minimises selective decision-making. PRISMA was not used to ensure methodological quality; the quality of the methodology was dependent on faithfulness in its application and an audit trail (Page et al., 2021b).
[bookmark: _Toc237366148][bookmark: _Toc241175718]3.5 Ethical Considerations
This review was conducted and included no recruitment, intervention, consent process, or access to identifiable patient data. Primary data collection/collection risks were therefore avoided. However, there are ethical considerations when using secondary research: sources must be fairly representative; the limitations of the secondary research must be reported; and conclusions made about older adults should not be deficit-based. An institutional ethics form was completed to record the secondary research status and to verify if formal approval/exemption was needed prior to submission.
The work was undertaken on the principles of reliability, honesty, respect and accountability in the European Code of Conduct for Research Integrity (ALLEA, 2023) and the UK Research Integrity Office's current Code of Practice for Research (UKRIO, 2025). The method involved accurate citation of the material and proper storage of the extraction workbook, publicly announced eligibility determinations and the retention of findings with conflicting interpretations. Avoid re-identification and merging of participants' quotes with other information. In other respects, publications have been paraphrased with only a short quotation for analytical purposes if one was required, and each has been tied to the original study it has been paraphrased from.
[bookmark: _Toc237366149][bookmark: _Toc241175719]3.6 Data Collection
Data collection was systematic literature searching and extracting from eligible full texts. The process was based on a pre-specified conceptual framework, reproducible database queries, additional searching and a structured extraction form.
[bookmark: _Toc237366150][bookmark: _Toc241175720]3.6.1 Question Framework: SPIDER
The SPIDER framework Sample, Phenomenon of Interest, Design, Evaluation and Research type was chosen because it is applicable to qualitative and mixed-method evidence (Cooke et al., 2012). SPIDER is more specific than PICO for qualitative questions and can also be more sensitive than PICO if used flexibly, meaning that every SPS is used. SPIDER may be more specific than PICO for qualitative questions, but may also be more sensitive than PICO if all of the elements of the SPS are used (Methley et al., 2014). It, therefore, influenced both search concepts and eligibility decisions, and broad synonyms were included and age eligibility was ascertained in the screening process instead of ascribing to indexing. Table 3.1 translates the question. 

Table 3.1. SPIDER framework and operational definitions 
	SPIDER element
	Review specification
	Operational application

	Sample
	Adults aged 60 years or older in the UK with one or more chronic conditions or multimorbidity.
	Age and UK relevance confirmed at screening; mixed-age studies required extractable older-adult findings.

	Phenomenon of interest
	Use, non-use or experience of digital health for chronic-disease management or access.
	Telehealth, telemedicine, remote monitoring, mHealth/apps, portals, wearables and online/video consultations.

	Design
	Qualitative designs and qualitative components of mixed-methods studies.
	Interviews, focus groups, observations, diaries, open-text data or other analysable qualitative evidence.

	Evaluation
	Barriers, facilitators, usability, acceptability, engagement, adherence, trust, support and perceived outcomes.
	Both positive and negative experiences; no minimum effect-size requirement.

	Research type
	Peer-reviewed qualitative or mixed-methods primary research.
	English language; published 2015–2025; UK data.



[bookmark: _Toc237366151][bookmark: _Toc241175721]3.6.2 Information Sources and Search Strategy
Five databases - MEDLINE, PubMed, CINAHL, PsycINFO and Web of Science - were accessed. They address in their discussion clinical medicine; nursing and allied health; psychology; and social experience and multidisciplinary research. MEDLINE and PubMed overlap, but both were kept, as the coverage and indexing of platforms differ and were handled after export. Database selection was based on evidence that search systems differ significantly in how many and how well they cover and retrieve information (Gusenbauer and Haddaway, 2020).
Search terms were organised into five concepts: older adults; digital health; chronic conditions; barriers or facilitators; and UK setting. Title and abstract keywords were added to the controlled vocabulary, such as MeSH and database-specific subject headings. Word variants were included in the truncation; concepts were included in the phrase search with terms like "remote patient monitoring". A PubMed structure that was used was: (aged OR older adult* OR elderly OR senior*) AND (digital health OR telehealth OR telemedicine OR mHealth OR remote patient monitoring OR wearable* OR patient portal*) AND (chronic disease* OR long-term condition* OR multimorbid*) AND (barrier* OR facilitator* OR experience* OR perception* OR usability OR adherence OR engagement) AND (United Kingdom OR UK OR England OR Scotland OR Wales OR Northern Ireland). All the terms were translated for each database but not copied directly.
The strategy was built up in an iterative fashion, with testing to see whether retrieved papers were known to be relevant, and from the papers that were retrieved, by reading index terms and noting each relevant line a second time. Bramer et al. (2018) suggest a multi-database, structured process; and the PRESS guideline suggests a process of checking Boolean logic, subject headings, spelling, limits and syntax (McGowan et al., 2016). The completed strategies were, therefore, assessed for PRESS elements and reported by applying PRISMA-S, with limits being English language, peer-reviewed publication, UK data and publication years 2015–2025. An artificial or random date was not used as a search cut-off, but the common date was used, which was 10 August 2026.
Table 3.2. Core search concepts and indicative keywords 
	Concept
	Indicative Free-Text Terms

	Older adults
	"older adult*" OR elderly OR aged OR senior* OR geriatric*

	Digital health
	"digital health" OR telehealth OR telemedicine OR mHealth OR "mobile app*" OR "remote patient monitoring" OR wearable* OR "patient portal*" OR "online consultation*"

	Chronic conditions
	"chronic disease*" OR "chronic condition*" OR "long-term condition*" OR multimorbid*

	Experience
	barrier* OR facilitator* OR experienc* OR perception* OR usability OR acceptab* OR adherence OR engagement OR trust OR support

	UK context
	"United Kingdom" OR UK OR England OR Scotland OR Wales OR "Northern Ireland"



[bookmark: _Toc237366152][bookmark: _Toc241175722]3.6.3 Search Management and Supplementary Searching
Every recovered citation was added to a master reference library marked with source labels, and the citations were deduplicated. Since formatting can lead to false duplicates (Kwon et al., 2015), the automated matching was followed by manual matching of author, year, title, DOI and journal. Rayyan was used to support the decision recording in the blinded format, tagging and duplicate management, but final eligibility was still a subjective decision of the reviewer (Ouzzani et al., 2016). The original exports and de-duplication log were preserved.
Studies included, and relevant reviews were backwards-reference checked and forward-cited. Google Scholar was only used to supplement the discovery process, as it has a wide coverage but its lack of transparency and reproducibility is problematic, and it cannot be used as the sole database (Haddaway et al., 2015). Context and terminology were provided by both the NHS material and the government and charity material, but the grey literature was not usable for the synthesis of the 14 studies as the protocol had stipulated that peer-reviewed research should be used. The principles of technical searching described in the Cochrane supplement were used for documentation of platform, date and/or limits, as well as supplementary methods (Lefebvre et al., 2024).
Table 3.3. Information sources and documented search parameters 
	Source
	Coverage/role
	Limits
	Cut-off

	MEDLINE
	Biomedical and clinical literature
	English; peer-reviewed; 2015–2025
	2 Aug 2026

	PubMed
	Biomedical records and supplementary PubMed coverage
	English; peer-reviewed; 2015–2025
	3 Aug 2026

	CINAHL
	Nursing, allied health and care experience
	English; peer-reviewed; 2015–2025
	6 Aug 2026

	PsycINFO
	Psychological, behavioural and experiential evidence
	English; peer-reviewed; 2015–2025
	2 Aug 2026

	Web of Science
	Multidisciplinary coverage and citation searching
	English; article; 2015–2025
	5 Aug 2026

	Supplementary
	Backward/forward citations and Google Scholar discovery
	Same substantive eligibility criteria
	10 Aug 2026



Table 3.4. Confirmed review-flow totals 
	Review point
	Confirmed count
	Reporting location

	Records identified
	400
	Consolidated identification total

	Intermediate screening stages
	Audit-log counts
	Chapter 4 PRISMA flow diagram

	Studies included in synthesis
	14
	Final analytic sample



[bookmark: _Toc237366153][bookmark: _Toc241175723]3.7 Eligibility Criteria
The eligibility criteria were applied to the title and abstract and were reapplied to the full text. Research articles needed to include data for adults aged 60 years and older with at least one chronic condition or multimorbidity and who were using, considering or rejecting a digital health intervention for their care or services. Acceptable technologies were: Telehealth, remote monitoring, mobile application or web application, patient portal, wearables, video consultation or online consultation. The studies were included only if results for the older-age group were distinguishable or the older adults were the study population.
Qualitative studies and mixed methods studies that provided separate qualitative findings were eligible. Effectiveness studies (purely quantitative), editorials, protocols, conference abstracts and reviews were excluded. The date window covered modern systems and not old systems. The UK data requirement increased contextual relevance, but at the same time, it made the data harder to transfer internationally. Table 3.3 lists the operating conditions that were applied in all the screenings.
Table 3.5. Inclusion and exclusion criteria 
	Domain
	Include
	Exclude

	Population
	Adults aged ≥60 with chronic conditions or multimorbidity; UK-based.
	Participants under 60 without separable older-adult findings; no chronic condition; non-UK data.

	Intervention/phenomenon
	Digital tools used, offered or considered for management or service access.
	Non-digital interventions; purely administrative systems with no patient-facing component.

	Evidence
	Qualitative primary studies; mixed methods with extractable qualitative findings.
	Quantitative-only studies, reviews, protocols, editorials, commentaries and conference abstracts.

	Outcomes
	Barriers, facilitators, acceptability, usability, engagement, adherence, trust, support or perceived outcomes.
	No relevant experiential or implementation finding.

	Publication
	Peer-reviewed, English-language full text, 2015–2025.
	Grey literature; non-English; outside date range; unavailable full text.



[bookmark: _Toc237366154][bookmark: _Toc241175724]3.8 Study Selection
De-duplication, screening of titles and abstracts, assessment of full-text articles, and quality appraisal were conducted as four steps in the selection process. The reasons for "full-text exclusion" were given from a controlled list: "wrong population", "non-UK setting", "ineligible technology", "no extractable qualitative evidence" and "ineligible publication type. Records that were not clear were progressed to full text to avoid exclusion due to limited abstracts. A total of 400 records were included in the consolidated identification set and 14 studies included in the final analytic set.
The exact number extracted at each intermediate stage, and the distribution of reasons for the full-texts, should be shown in the PRISMA flow diagram in Chapter 4, and must be based on the audit log and not created by subtracting the two endpoint figures. This separation helps preserve the integrity of the review record. The number of exclusions and how they are reported were guided by PRISMA 2020 (Page et al., 2021a). The single-reviewer MSc was subject to the judgement of the reviewer; explicit criteria, notes on decision making and re-checking of very unclear cases and retaining all exclusion reasons mitigated this.
[bookmark: _Toc237366155][bookmark: _Toc241175725]3.9 Critical Appraisal
Using the Critical Appraisal Skills Programme (2024) checklist for qualitative research, methodological quality was appraised. It has ten domains that focus on a clear aim, methodological appropriateness, design, recruitment, data collection, researcher-participant relationship, ethics, analytic rigour, findings and value. Mixed-methods papers were assessed on the qualitative part of the paper that led to synthesis. Yes, No or Can not tell was recorded for each item (with page reference and narrative comment).
The requirement to complete a checklist was not viewed as mechanical grading. However, appraisal tools can yield inconsistent judgements if they are not linked to design and context (Majid and Vanstone, 2018), and CASP can be most helpful when it results in reasoned evaluation as opposed to a superficial total (Long et al., 2020). An operational exclusion criterion was fewer than five “Yes” responses, which was required to meet the programme protocol; but limitations in an otherwise eligible study influenced confidence and interpretation. The threshold was met by all 14 studies that were retained for synthesis. Weaknesses were not deleted: low reflexivity and narrow recruitment/limited analytic description carried over to the evidence table and addressed during theme development.








Table 3.6. CASP qualitative appraisal domains 
	Item
	Core Appraisal Question

	1
	Was there a clear statement of the research aims?

	2
	Was qualitative methodology appropriate?

	3
	Was the research design appropriate to the aims?

	4
	Was the recruitment strategy appropriate?

	5
	Were data collected in a way that addressed the issue?

	6
	Was the researcher–participant relationship considered?

	7
	Were ethical issues considered?

	8
	Was the analysis sufficiently rigorous?

	9
	Was there a clear statement of findings?

	10
	How valuable was the research?



[bookmark: _Toc237366156][bookmark: _Toc241175726]3.10 Data Extraction
A standardised Microsoft Excel form was tested and applied to all the studies included. It recorded and captured: aim, UK nation and setting, participant characteristics and age, chronic condition, digital intervention, study design, recruitment, data-collection and analysis methods, barriers, facilitators, outcomes, participant quotations, author interpretations and CASP judgements, reviewer notes. Evidence from primary participants was differentiated from the interpretation of the study author in separate columns, minimising the possibility of interpreting commentary as evidence. Each study was summarised in one row, and then detailed coded extracts were provided. The form was simplified only to clarify, but common fields have been left in place for the purpose of comparison. If there was missing information, it was noted as 'not reported'.
[bookmark: _Toc237366157][bookmark: _Toc241175727]3.11 Data Synthesis and Analysis
Thomas and Harden's (2008) 3-stage thematic synthesis was adopted. Initially, sections which identified findings and supporting quotations were coded in Excel using simple labels which remained close to meaning (e.g., difficulty logging in, reassurance from monitoring, family mediation or loss of personal contact). Secondly, codes that were related were clustered into categories of descriptive themes. Third, analytical themes were formed to provide a framework for understanding how individual capability, the design of the technology and interpersonal support and organisation of services were mutually enabling or disabling for effective use.
The coding process was almost entirely inductive, while the question from the review was raised about barriers, facilitators, and consequences. Both positive and negative evidence was saved for, and there was no distinction between importance and frequency. One theme had to have more than one study in it, or the concept had to be reasonably demonstrated as being important. Such conflicting cases were analysed condition-wise, technology-wise, age-wise, situation-wise, and with regard to the quality of the study, not in the sense of adopting a consensus, but analysing. Several textual quotations from any 1 paper took up a lot of material in the synthesis, which was prevented by using the study as the unit for cross-case comparison.
Original extract, initial code, descriptive category and revision notes were included in the analytic trail. ENTREQ reported in a transparent fashion the choices made in search, appraisal and synthesis (Tong et al., 2012). Notes included reflexive notes in terms of how the researcher's thoughts on digital exclusion/inclusion and benefit could bias coding. Theme names and boundaries were continually reviewed against the source extracts and research question. The resulting interpretation synthesis was appropriate for Chapter 4 and traceable back to each of the 14 studies.
[bookmark: _Toc237366158][bookmark: _Toc241175728]3.12 Rigour, Bias and Limitations
Rigour was assisted by the use of protocol-led decisions, exact search records, duplicate control, a controlled exclusion list, structured appraisal, a standard extraction and a code-to-theme audit trail. Combining the use of several disciplinary databases eliminated coverage bias; coverage was also improved through citation checking. In cases of inconvenience, as well as when cases were found negative, the weaker studies were counted explicitly.
Changes to search terms, boundary cases, and judgements of appraisal and revisions of themes were recorded in a decision log to enhance dependability. Before reporting analytical claims, they were compared to the extraction sheet and the original article. Cross-study matrices were used to compare the technologies, the conditions and UK settings to help differentiate a recurring barrier from an issue local to one service. Several questions about the sensitivity of the results were asked about the removal of studies with the majority of CASP concerns. Not based on prestige, journal, or sample size for inclusion. Rather, the conceptual contribution was taken into account, along with methodological constraints. These procedures contributed to the credibility, dependability, confirmability and contextual transferability, and recognised that qualitative synthesis is an interpretive act and not an aggregation of facts.
Important limitations remained. English-only, peer-reviewed and UK-only criteria can lead to language and publication (and geographical) bias. Some of the earlier evidence of telecare is not included in the window 2015–2025, and over time there have been significant developments in equipment and services which could reduce the applicability of older work. Digital-health terms are not standardised, and so some studies may have used unexpected terms. It was noticed that the exclusion of evidence is only quantitative; it does not allow for estimating the pooled clinical effectiveness. It explains experience and implementation. Finally, selection and interpretive bias may be introduced by the single-reviewer screening, appraisal and coding process. This is achieved by transparent documentation, making them visible but not removed.
[bookmark: _Toc237366159][bookmark: _Toc241175729]3.13 Chapter Summary
This chapter discussed the methodology employed in the systematic review which aimed to examine the barriers and facilitators for effective implementation of digital health technologies for older adults with chronic conditions in the UK. The SPIDER methodology was applied for searching five databases and supplementary sources. Forty hundred records were identified, and fifteen reports (from 14 unique studies) were synthesized for the final report. The evidence provided was critically appraised using CASP qualitative checklist and three stages of thematic synthesis were conducted with structured data extraction. The conclusions reported in Chapter 4 were made on the basis of a transparent methodology, eligibility criteria, and appraisal process and synthesis approach.


[bookmark: _Toc237364342][bookmark: _Toc241175730]Chapter 4: Results and Discussion
[bookmark: _Toc237364343][bookmark: _Toc241175731]4.1 Introduction
The chapter displays the output of the systematic review and explains it with references to the question: what are the key barriers and facilitators affecting the effectiveness of digital health tools in the management of chronic conditions in the United Kingdom by older people? The report presents results in four phases, namely, study selection, characteristics and quality, thematic findings and an integrated discussion. A total of 15 articles representing 14 unique studies were included in the final synthesis. In a bid to avoid this double-counting, that dataset was considered as a single study in determining the breadth of supporting a theme. Citations to findings are only presented by the 15 papers used. In all the evidence, the idea of effectiveness was more extensive than clinical change: it covered meaningful access, ongoing use, self-management, reassurance, relational quality and prevention of new inequalities.
[bookmark: _Toc237364344][bookmark: _Toc241175732]4.2 Systematic Search Results
Total number of records retrieved in the systematic search was 400 in the selected databases and supplementary search. After screening and eligibility criteria, the final synthesis included 15 reports based on 14 different studies. The reports included here cover the period from 2015 to 2025. All of this work on study selection is summarized on Figure 4.1 (screening, retrieval, reasons for excluding and assessment of eligibility). In the synthesis all 15 reports were included; however, in some studies, wider population groups were analysed and findings were only used that were relevant to older people or related to digital health access or long-term conditions.

Figure 4.1. PRISMA Flow of Study Selection
Identification of studies via databases and registers
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[bookmark: _Toc237364345][bookmark: _Toc241175733]4.3 Study Characteristics
The research features in the extraction format needed by the programme: source and setting, purpose and design, population and sample, chronic condition and digital exposure, main results, appraisal judgement and synthesised themes, are summarised in Table 4.1 in the extraction format. There was heterogeneous evidence. Not five but five reports focused directly on chronic-condition self-management by using telemonitoring, telehealth, online pulmonary rehabilitation or condition-specific technologies (Salisbury et al., 2015; O’Cathain et al., 2016; Middlemass et al., 2017; Lewis et al., 2021; Moody et al., 2024). Chadwick et al. (2024) compared digital engagement regarding chronic kidney disease, and Ochieng et al. (2022) assessed augmented video assessment within care facilities with residents who bore significant frailty and morbidity. The rest of the reports considered digital accessibility in NHS care, such as video and web-based consultations and web services and booking of appointments. They were not excluded as access is a part of dealing with long-term illness, and they made findings that might be generalised to older adults or those with long-term illness.
In an e-Delphi study, samples of 15 specialists were used, and in the case of national surveys, samples of over 1.3 million were used. Eleven reports contained patient or public qualitative reports, two primarily professional reports and two reports that combined multiple evidence strands. Geographically, research was done on England, or various settings in the UK, but Scotland, Wales and Northern Ireland were not represented well. Three of them intentionally enrolled individuals experiencing social deprivation, low English or minoritised ethnicity (Ahmed et al., 2024; Chadwick et al., 2024; Husain et al., 2024). This enhanced the equity analysis, but the evidence was still loaded on the English services and narrow purposive sample bases.
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Table 4.1. Characteristics, principal findings, appraisal and synthesised themes of the 15 included reports
	Study
	UK setting
	Population, sample and design
	Condition and digital exposure
	Principal findings
	CASP
	Themes

	Salisbury et al. (2015)
	UK primary care
	Mixed-methods model development: evidence syntheses, qualitative work, patient survey and stakeholder refinement
	Raised cardiovascular risk and depression; Healthlines telephone/web telehealth
	Effectiveness depended on patient/professional engagement, self-management, treatment optimisation, provider partnership and context.
	Moderate
	Value; support; organisation

	O’Cathain et al. (2016)
	43 English general practices
	24 intervention patients and 21 staff; embedded qualitative interviews
	Depression or raised CVD risk; Healthlines adviser calls and web resources
	Continuity, motivated advisers and tailoring aided engagement; inconsistent delivery and weak primary-care engagement limited effect.
	Strong
	Human support; continuity; value

	Middlemass et al. (2017)
	Rural England; CHROMED trial
	21 patients aged 60–98, eight carers; two interview rounds; framework analysis
	Severe COPD plus heart disease; home physiological telemonitoring
	Reassurance, trends and early infection detection aided use; limited feedback, false alerts, connectivity, anxiety and sick-role effects hindered it.
	Strong
	Usability; feedback; trust

	Lewis et al. (2021)
	Gloucestershire NHS pulmonary rehabilitation
	25 eligible, 13 declined, 14 completed; mixed-methods service evaluation and interviews
	Chronic respiratory disease; Moodle-based online pulmonary rehabilitation
	Digital support and introduction improved engagement and safety; education worked less well online and staff time was substantial.
	Moderate
	Support; fit; value

	Turner et al. (2022)
	Eight practices, South West and North West England
	19 patients and 18 staff; qualitative interviews and thematic analysis
	Long-term and general primary-care needs; online consultation tools
	Some workflows restricted access, constrained symptom communication and disadvantaged digitally excluded patients.
	Strong
	Access; usability; organisation

	Greenhalgh et al. (2022)
	Multiple UK primary-care settings
	Subsample of three mixed-method case studies; mainly 55 GPs, 11 other staff plus patient material
	General and long-term care; video consultation
	Video often added little over telephone and could be fiddly; useful for selected remote, out-of-hours and nursing-home situations.
	Moderate
	Clinical fit; choice; relationship

	Ochieng et al. (2022)
	Care homes, East Midlands
	Five GPs, 12 nurses and three senior care assistants; qualitative interviews; framework analysis
	Frail residents with complex conditions; staff-assisted augmented video
	Enabled real-time examination and person-centred assessment; cognitive impairment and end-of-life care reduced suitability.
	Moderate
	Clinical fit; support; relationship

	Moody et al. (2024)
	UK expert panel
	14 experts; 11 completed all three modified e-Delphi rounds
	Older adults with CKD, diabetes or dementia; digital self-management technologies
	Consensus favoured guided onboarding, adaptable inclusive design, multi-condition integration, user data control and ongoing support.
	Moderate
	Usability; support; agency

	Moschogianis et al. (2024)
	English general practices
	25 interviews plus 21,467 comments from 11,851 users; thematic analysis
	Primary-care needs including long-term conditions; Patchs asynchronous online consultation
	Speed, flexibility, free text and written records helped; poor advertising, expectation mismatch and unsuitable modality frustrated users.
	Strong
	Value; access; organisation

	Atherton et al. (2024)
	11 interview practices and national England survey
	1,327,693 survey responses and 43 patient interviews; mixed methods
	Primary care and long-term illness; online appointment booking
	Awareness exceeded use; both declined sharply over age 75 and varied with deprivation, long-term illness and practice context.
	Strong
	Access; capability; equity

	Money et al. (2024)
	Greater Manchester
	24 adults aged 75–91 and two support workers; interviews; thematic analysis
	Web public and health services, including prescriptions and appointments
	Need motivated use, but activity stayed narrow; fear, wellbeing trade-offs and need for one-to-one support made continued choice essential.
	Moderate
	Capability; value; choice

	Chadwick et al. (2024)
	Three English kidney centres
	26 people with CKD; 24 aged ≥70 and 16 in deprived areas; interviews
	CKD; portals, apps and other digital health services
	Missed workplace learning, weak support, cost, anxiety, age identity, poor interfaces and low perceived benefit drove “not for me”.
	Strong
	Capability; usability; equity

	Ahmed et al. (2024)
	England and Wales community groups
	27 adults >65 (median 69); four ethnic-group focus groups; framework analysis
	Digitalised primary care; South Asian, Black African and Caribbean groups
	Language and skill barriers, family dependence, stress and discrimination supported culturally sensitive help, face-to-face options and hybrid care.
	Strong
	Equity; trust; choice

	Husain et al. (2024)
	Redbridge, London NHS community services
	17 disadvantaged older adults plus refinement focus groups (n=12); narrative interviews and personas
	Multiple conditions; remote and video primary care
	Four personas exposed intersecting poverty, limited English, low literacy, racism, discontinuity, mistrust and loss of agency.
	Strong
	Intersectionality; trust; agency

	Husain & Greenhalgh (2025)
	Redbridge, London; same 17-person dataset
	Intersectional narrative analysis with ethnographic observations
	Multiple chronic conditions; video consultation
	Weak presence, eroded relationships, distributed continuity, complexity, discrimination and family mediation reduced trust and agency.
	Strong
	Presence; continuity; agency




Note. CASP judgements apply to the qualitative contribution used in this review. The two Husain reports derive from the same 17-participant dataset and were not double-counted when assessing theme spread.
[bookmark: _Toc241175734]4.4 Methodological Quality of Included Studies
Nine of the reports were rated as strong and six moderate to the overall qualitative contribution as present in this review. Good studies tended to have a clear purpose, fit recruitment and data gathering to this purpose, systematic analysis, supportive data, and limitations. Middlemass et al. (2017) proved to be useful, especially due to repeated interviews, as they seemed to record varying experiences of telemonitoring, and Chadwick et al. (2024) included purposive recruitment, literacy instruments, a theoretical framework and development of themes by multiple researchers. Atherton et al. (2024) in their large mixed-methods study triangulated national survey patterns and patient interviews, making it plausible that it should be used and described, both in its breadth and scope.
Moderate judgements did not imply unusable evidence. Lewis et al. (2021) was a rapid service appraisal with a small self-selected group of completions, and Ochieng et al. (2022) omitted direct voices from their residents; Greenhalgh et al. (2022) depended on expert consensus instead of interviewing older users; and Moody et al. (2024) used consensus among experts instead of interviews with older users. Money et al. (2024) recruited a sample where three-quarters of the sample were already digitally engaged, which may not be representative of non-users. The contribution of specific groups of participants was less apparent, as Salisbury et al. (2015) combined various evidence strands. These constraints reflected the interpretive emphasis: the strength of convergence was given more prominence, compared to single claims, and the evidence given by the provider was not provided as an alternative to lived experience. 

   

[bookmark: _Toc237364347][bookmark: _Toc241175735]4.5 Thematic Results
Four analytical themes identified the ways in which digital health came into action as effective, ineffective or inequitable, including: digital capability and identity; usability and fit with ageing and illness; human support, trust and continuity; and perceived value, feedback and choice. Only barriers rarely acted alone. One such case was when a multifaceted interface was more consequential because of the additional poor eyesight of an older user, low income, lack of support in the immediate environment and a new clinician. The same facilitators were collaborations: easily designed, tutorialized onboarding, an apparent advantage and responsive professional assistance supported each other.
[bookmark: _Toc237364348][bookmark: _Toc241175736]4.5.1 Digital Capability, Confidence and Identity
Reduced ability was significant, yet the evidence disproved merely an either-or dichotomy between digitally capable and incapable elderly individuals. In one study, Chadwick et al. (2024) revealed the accumulation of digital capability throughout the life cycle. Those who had used computers in the workplace reported confidence, and those who had retired prior to the digitalisation of the workplace, or worked in an occupation that required manual work, had fewer opportunities to learn. This divide was exacerbated by social deprivation via unstable internet connection and failure to replace computers. Certain participants therefore made the meaning of technology to be, not of mine, a blend of anticipated failure as well as an identity based on age. Fear of breaking a device or doing something wrong was thus both realistic and symbolic: it implied recurring exclusion and internalisation of expectations of what older people should be capable of doing.
Money et al. (2024) made the concept that access to the internet is equivalent to inclusion more complicated. The majority of the participants were internet users, but many were narrow users who took the prescription order or made contact with family members without engaging in unfamiliar activities. Concern about fraud, revelation or hitting the wrong button limited the growth of new services. This discriminating action was not indiscriminate resistance but reasonable risk management. Similarly, Ahmed et al. (2024) discovered that portals became unnavigable due to limited English and digital literacy, so the participants got this exposed to young relatives or community organisations. The use of translation was not sufficient to solve the misunderstood healthcare terms, workflow and expectations. The facilitator was depended on for instructions about specific tasks that allowed the older person to accomplish the task, and not a family member who took the machine and did it on their behalf.
The intersectional studies revealed the implications of considering age as an independent predictor. Poverty in the Redbridge sample limited access to data and devices, low English was a barrier to communication, illness complicated the requests, and mistrust was due to past discrimination (Husain et al., 2024; Husain and Greenhalgh, 2025). These combinations were visible in the form of four user personas. The subsequent narrative analysis revealed that 14 out of 17 respondents perceived less agency and that dependence on their family might shift the control over appointments, outcomes and the order of medications outside of their control. Since the two of us adopted identical 17 participants, the two reports reinforce the aspect of conceptual richness as opposed to the prevalence. Throughout the theme, inclusion was to be achieved by taking into account the cost of connectivity, access to learning, language-sensitive direction and allowing a non-digital route.
[bookmark: _Toc237364349][bookmark: _Toc241175737]4.5.2 Usability and Fit with Ageing and Chronic Illness
Technology was embraced when it suited the physical ability, household habits and the labour of disease control. Middlemass et al. (2017) have established that equipment that was rated as easy to use and appropriate to older adults promoted high levels of adherence to daily reads. Yet, low rural connectivity enabled technical notifications; standard indicators led to false alarms, and the availability of clinical equipment might increase the anxiety of being ill or an unwanted sick role. One of the participants dropped out at once due to constant awareness of disease as a result of monitoring. That system might thus comfort one individual, but weigh down another. Individually set alert parameters, dependable installation and equipment that were not overbearing at home played key facilitating roles.
The poor design became more expensive due to physical and cognitive changes. Kidney disease participants reported problems with handheld retainability, limited visual interface, recall memory, and understanding overload (Chadwick et al., 2024). Moody et al. (2024) achieved an expert agreement that onboarding, flexible interfaces, multi-language offering, allowing users to control their data and re-assess it were required. Their panel further claimed that multimorbid elderly were not expected to have to contend with applications on their own, one per condition. This is one of the most important design phenomena: a single disease tool can be implemented alone but can result in an unmanageable workload. The Delphi evidence was necessarily indirect but aligned with the views of patients regarding fatigue, cognitive load and fragmented pathways.
The feasibility and selection have been shown in the online pulmonary rehabilitation study. Fourteen respondents also completed the programme and stated its benefits when an initial session and a supporting digital tool helped to make the process of exercise clear and safe (Lewis et al., 2021). Online education was viewed as less successful, and time demands of the staff were high. There were thirteen qualified individuals who turned down the offer; thus, successful completion cannot serve as an indicator of universal appropriateness. In nursing homes, augmented video facilitated the assistant examination at the hands of a staff member and allowed the diagnosis without transport and infection risk exposure, but its applicability was restricted by cognitive impairment and final care issues (Ochieng et al., 2022). These results demonstrate that accessibility is not a bigger font or simpler menu. It comprises an equivalent modality to clinical intent, sensory and cognitive capacities, emotional reaction, domestic conditions and presence of an able advocate.
[bookmark: _Toc237364350][bookmark: _Toc241175738]4.5.3 Human Support, Trust and Relational Continuity
Human relationships did not become an application to digital effectiveness; it was part of the intervention. The process evaluation of Healthlines revealed that supportive, highly motivated advisers who provided continuity and personalised contact increased contact participation among patients but were weak regarding primary-care engagement (O’Cathain et al., 2016). Similarly, Salisbury et al. (2015) placed patient and professional engagement, effective chronic-disease management, provider partnership and context in an interactional way. Technology might bridge these aspects, yet could not provide a fix to lacking organisational ownership.
In the case of home monitoring, informing patients and carers that results were reviewed by a professional provided certainty, especially following hospitalisation (Middlemass et al., 2017). Nonetheless, participants were also worried that machines could assume face-to-face care. Reliability was pegged on responsiveness to alerts and transparency on who was inspecting the data. Turner et al. (2022) examined online primary care in a system designed to expand access instead of variables; they found that symptom communication was challenging, which limited access and disadvantaged digitally disadvantaged patients. Moschogianis et al. (2024) discovered that speed, flexibility, free-text description and written record were helpful, as some of the people did not perform well in traditional consultations. There was frustration about practices that did not advertise the service in a great way, or those that utilised the service in a different manner than expected by the patients. The interface then brokered a relationship with the practice; repeated failure to implement signalled weak reliability, even in cases where the software did work.
Video provided an informational visual aspect, yet not necessarily a curative presence. Greenhalgh et al. (2022) discovered only a slight benefit over telephone to much of the work of the general practice, and other issues continued to require in-person evaluation. According to Ochieng et al. (2022), video added value in nursing homes and in some remote settings is supportive of the findings of care homes. In older patients in a disadvantaged group of multiple patients, however, a weak sense of presence was generated by fast reactions and restricted non-verbal interaction and non-recognisable clinicians, leading to diminished trust (Husain and Greenhalgh, 2025). Ahmed et al. (2024) also described a high level of preference for face-to-face interaction, and video was easy to use, but not an obligatory default. The continuity across modes was that the facilitator was a familiar professional, direct focus, culturally and linguistically fitting communication, and effortless access to in-person reviews in the case of deficient digital contact.
[bookmark: _Toc237364351][bookmark: _Toc241175739]4.5.4 Perceived Usefulness, Feedback and Hybrid Choice
The elderly were involved when the usage of a tool was tangible and personally meaningful. Home telemonitoring proved advantageous when it identified changes in health, revealed early infection or made patients feel that they were being watched over; finding solutions to self-management was compromised when patients could not read the outcomes or receive feedback (Middlemass et al., 2017). Learning did not arise simply as a result of data collection. The patients used to trust their body feelings as the measurements were sent into what seemed to be a vacuum. A feedback loop was thus needed to provide effective monitoring by turning data into comprehensible action.
The same trend was observed with access technologies. Online booking of the appointment would provide convenience, whereas the analysis of the national surveys indicated that there was much more awareness than actual usage and a steep drop in both among those older than 75 (Atherton et al., 2024). Availability was not equal to access since deprivation, long-term illness and practice-level arrangements affected engagement. In Money et al. (2024), ordering of the prescription proved to be beneficial due to the lack of travel, whereas the participants appreciated accessing the shops or practice due to movement and socialisation. Convenience in the digital world may inadvertently eliminate wellbeing-supportive activities. Moschogianis et al. (2024) demonstrated that asynchronous systems were time-saving and permitted detailed written requests, whereas some patients requested to communicate with a person in the traditional way. Virtues were task-specific and person-specific, and were not based on the belief that digital was necessarily the best.
Choice was found to be the most effective cross-cutting facilitator. Ahmed et al. (2024) promoted a partially staffed hybrid with offline options. Chadwick et al. (2024) also reported low motivation when the users did not perceive it to be relevant or had a perceived impersonality of digital care. Holistic assessment prior to provision and reassessment as needs varied was proposed by Moody et al. (2024). Greenhalgh et al. (2022) have also reached similar conclusions, indicating that the use of video must be justified by the evident relative advantage or the preference of patients and clinicians. Hybrid care does not imply the nominalisation of a telephone option sitting next to a digitally organised pathway; it must enable the same access, effective assistance and escalation. Effectiveness was thus contingent: the right modality, on a treasured task, and with the aid of feedback and a human backup.
[bookmark: _Toc237364353][bookmark: _Toc241175740]4.6 Summary of Main Findings
The 15 reports indicated that digital tools could help to manage chronic disease by decreasing travel, facilitating monitoring and rehabilitation, speeding up contact and offering reassurance. The most helpful advantages were where there was a value in the task, the technology was present, meaningful feedback was provided, and a trusted person was still present. Challenges were low, non-uniform digital abilities; costs and connectivity; physical or cognitive limitations; language and system literacy; lack of fear of error or fraud; burden of clinical tasks; and disjointed platforms and insufficient organisational implementation. Digital contact could also have a negative impact on presence, continuity and agency, especially for those facing multiple disadvantage. The central result is therefore one of digital health, not a promotion of digital health, but rather something that happened when digital health was appropriate to the person, condition, task and relationship, and when a non-digital equivalent was still truly available.
[bookmark: _Toc237364354][bookmark: _Toc241175741]4.7 Conclusion
In this chapter, a total of 15 papers were included in 14 studies and four interacting themes were identified. Digital capability, inclusive usability and human support/perceived usefulness all contributed to engagement and outcomes. There were no enabling or inhibiting technologies in general. The results supported personalised, supported and hybrid implementation as opposed to digital-by-default access. They also found that assessing the registration or technical use alone was not enough to determine that information has been understood and that the elderly have retained agency and received relationally safe care. The conclusions offer the evidence that supports the recommendations formed in the last chapter in regard to service design, policy and future research.


[bookmark: _Toc241175742]Chapter Five: Discussion
[bookmark: _Toc241175743]5.1 Digital Capability, Inequality and Meaningful Access
The results suggest that the impact of digital health interventions on older adults with chronic conditions is more likely to depend on the interplay between digital capabilities, socioeconomic resources, health burden and service design, rather than on chronological age. Atherton et al. (2024) found that older individuals (aged over 75) were less likely to be aware of and use online appointment booking; Money et al. (2024) demonstrated that even those using the internet regularly were less likely to use it for activities they were unfamiliar with due to fear of fraud, mistakes or loss of control. In a similar way, Chadwick et al. (2024) identified limited exposure to digital technology, financial limitations and anxiety, and interface design as reasons for the perception of “not for me” associated with digital health. These results indicate that having access to a device and/or Internet access should not be considered a proxy for digital inclusion.
Additionally, evidence reveals that inequality is multidimensional. Ahmed et al. (2024) found that older people from South Asian, Black African and Caribbean communities experienced a number of language barriers, limited digital skills, and family dependence and experiences of discrimination. Husain et al. (2024) built on this by demonstrating how poverty, low English proficiency and limited literacy may be combined in a way that diminishes agency, as may racism and discontinuity of care. Husain and Greenhalgh (2025) also demonstrated that video consultations might diminish presence and continuity in cases where the patient already had multiple disadvantages. All of these studies are congruent in that an intervention that seeks to improve “digital literacy” alone does not suffice because the barriers are not entirely personal. Skills training can be beneficial, but it will require access to these, understanding of these, culturally and linguistically relevant supports, and the need to keep the non-digital pathways available.
This also means that assessing digital uptake is different. Success is overstated if users are using their relatives or support workers a lot, are not comprehending the information they are given, or are not able to use it on their own. Money et al. (2024) and Ahmed et al. (2024) demonstrate that support can facilitate participation, but dependence can also result in the removal of control from the older person. So meaningful access ought to comprise understanding, confidence, choice, continuity, and the option to access another method of caring if digital access is unsuitable. The core idea is that digital inclusion isn't just about having technology; it's about making technology available to ensure safe and effective digitally supported participation in care.
[bookmark: _Toc241175744]5.2 Usability, Clinical Fit and Relational Care
The second major finding is that effectiveness is reliant on the appropriateness of the technology for the clinical task and the physical, cognitive and emotional context of the older person. Results from Middlemass et al. (2017) demonstrated that home telemonitoring could reassure and assist with early detection, but poor connectivity, false alarms, and lack of feedback can also make home telemonitoring a source of anxiety and reinforcement of a “sick role”. Lewis et al. (2021) found that some patients were able to participate in online pulmonary rehabilitation, and that they could help with the progression of exercise when session start-up and digital assistance were offered, but there was selective participation and less successful online education. These results underscore the fact that a digital intervention that is useful in one context can not be as effective in another.
This is echoed by the work of Moody et al. (2024), who demonstrated that the onboarding process needs to be guided, interfaces need to be flexible and supports available to older adults with chronic kidney disease, diabetes, or dementia need to be provided and better integrated. This is especially useful for multimorbidity, as it can add to the cognitive and practical workload. Usability should not only be about font size, navigation or technical reliability; it's also about the amount of work that is transferred to the patient, and about whether the system fits fatigue, dexterity, eyesight, memory, and disease complexity.
It is also essential to provide relational care. Engagement with the Healthlines intervention was greater when the primary-care provider was consistent and personalised, and when the adviser was motivated, according to O’Cathain et al. (2016). Similarly, Salisbury et al. (2015) highlighted the complex relationship between patient engagement, professional engagement, and organisation. In care homes, Ochieng et al. (2022) identified the potential of using augmented video consultation to aid in real-time assessments and minimise unnecessary trips, with limitations in cognitive impairment and end-of-life scenarios due to staff support. Similarly, Greenhalgh et al. (2022) reported that video did not often provide any extra value to telephone assessment in general practice and that some issues still needed to be assessed in person.
This research shows an interesting paradox. Digital contact can enhance convenience and accessibility while also diminishing the presence of the relational. Technology is effective when used in conjunction with, and not in place of, appropriate professional contact. It is not the question of the effectiveness of video, telemonitoring or online rehabilitation in general, but which one is suitable for which clinical purpose, for the person and for the kind of communication needed.
[bookmark: _Toc241175745]5.3 Implementation, Service Responsibility and Hybrid Care
The third big result is related to implementation. Efficiency at the organisational level can often seem like a given with digital health, but it is possible that there is some efficiency that relies on ‘behind-the-scenes’ work that patients, relatives, and frontline staff do. Poor design of workflows might limit symptom communication and disadvantage digitally excluded patients when using online consultation systems, as found by Turner et al. (2022). Moschogianis et al. (2024) concluded that asynchronous online consultation may yield some benefits in terms of speed, flexibility, free-text communication and a written record, but users were frustrated when services were poorly advertised and poorly implemented, or when they did not happen as they had hoped. The contrasting results demonstrate that results aren't just dependent on the software: it's also dependent on the organisation of the service.
This is especially the case with implementation responsibility. Patients might need to recall passwords, input measurements, classify symptoms and determine if escalation is needed. Devices or translation can be provided by relatives; informal digital facilitation can be provided by receptionists, nurses, advisers and care-home staff. The research by Salisbury et al. (2015), O'Cathain et al. (2016) and Ochieng et al. (2022) all highlight the need for the support of professionals or organisations to ensure digital care is successful, and not dependent on technology alone. In a similar way, ‘Structure your induction and provide ongoing support’ is emphasised by Moody et al. (2024). Without recognition and resources, digital transformation may relegate time, responsibility and risk to the people who aren't best equipped to handle them.
The results thus indicate a hybrid approach (not digital by default). Ahmed et al. (2024), Chadwick et al. (2024) and Husain and Greenhalgh (2025) indicate that there may be a need to keep face-to-face and telephone options available to ensure equity, trust and agency. Atherton et al. (2024) also confirm that there is a lack of equality of uptake even where there is good availability, especially among older and more deprived people. This is a proportional approach which matches the mode of care to the task and the individual, for example, digital routes where they help to reduce travel, monitor or help to communicate and non-digital routes where they are needed for examination, complex discussion, continuity or patient preference.
This interpretation also provides a rationale for the dramatically different results that seemingly successful technologies can deliver, depending on the service and support networks and services, as well as the patients, in a given setting and population.
Overall, all 15 of the included reports suggest that effectiveness of digital health is a socio-technical outcome. Clinical benefit can be obtained if these four factors – accessible design, clinical fit, relational continuity and clear responsibility and genuine choice – all come together. The evidence thus calls into doubt assumptions that digitalisation will lead to better chronic disease management. The value of the service is whether or not it allows older people to use technology without a loss of understanding, autonomy or equality of access to care.


[bookmark: _Toc237363401][bookmark: _Toc241175746]Chapter Six: Conclusions and Recommendations
[bookmark: _Toc237363402][bookmark: _Toc241175747]6.1 Introduction
This chapter brings the systematic review of the digital interventions for older adults used to manage chronic conditions in the United Kingdom to a close. It brings together evidence from 15 reports it includes, addresses the research question, and includes implications for NHS practice and service design. It also examines the potential for strengths, limitations and priorities of the review in the research. The main finding is that digital effectiveness is not just about the technology, but about conditions for using it, particularly social, clinical and organisational.
[bookmark: _Toc237363403][bookmark: _Toc241175748]6.2 Conclusions in Relation to the Research Question
The review queried what type of barriers or facilitators have an impact on the effectiveness of digital health technology for older people and those with chronic conditions in the UK? Four converging conclusions provide solutions to this question. Firstly, there is unequal distribution of capability which cannot be assumed from age. Confidence was due to experience in the workplace, learning opportunities, language, and income, access to devices, sensory or cognitive ability and online risk. Some adults limited activities to familiar tasks as errors, fraud or loss of control was perceived as 'meaningful' (Money et al., 2024; Chadwick et al., 2024). This was compounded by poverty, having limited English, and discrimination, and depending on family members may diminish individual control (Ahmed et al., 2024; Husain et al., 2024; Husain and Greenhalgh, 2025).
Second, usability was dependent upon a relationship and was context-dependent. Guided onboarding, clear interfaces, adaptable settings, and supported language all contributed to engaging sections, as did the accommodation of fatigue and dexterity, eyesight, cognitive load, and multimorbidity in design. Monitoring could have provided reassurance to users, only for it to be hampered by connectivity problems, non-explained alerts and the absence of feedback, which raised anxiety (Middlemass et al., 2017). Online rehabilitation was acceptable with preparation and support making exercise understandable, but completers did not include those who did not agree to take part (Lewis et al., 2021). Consensus also prevailed that technology needed to be flexible, interdependent and ongoing (Moody et al., 2024).
Thirdly, the intervention included human support. Continuity, responsive professionals and clear responsibility encouraged trust and sustained use (O’Cathain et al., 2016; Salisbury et al., 2015). Clinical information was facilitated through video assessment, and for routine video, the benefit was limited in care homes and not matched by in-person presence when communicating complex information (Ochieng et al., 2022; Greenhalgh et al., 2022). Finally, it was determined whether access led to meaningful engagement or not based on usefulness and choice. The systems were appreciated when they saved time, when they allowed for more detailed communication or when they responded to a recognised need; yet systems that were badly implemented were not, and systems that were poorly promoted and/or were rigid resulted in some exclusion (Turner et al., 2022; Moschogianis et al., 2024). Despite the availability, there was no evidence in the national evidence that this was matched with equitable uptake (Atherton et al., 2024). In general, computer-based technologies aid in management when they are appropriate for the person, the task, and the clinical relationship, and hinder management when they take work and risks to the users without providing support and alternatives.
[bookmark: _Toc237363404][bookmark: _Toc241175749]6.3 Implications and Recommendations for Practice
A hybrid NHS service not a ‘digital by default' approach is needed. Telephone and face-to-face routes should be apparent and available, particularly in relation to examination or sensitive communication or continuity. Make a choice knowing that it is not permanent and is to be reviewed as health, confidence and circumstances change.
Enrolment should be preceded by a brief digital-needs assessment of connectivity, device ownership, language, vision, hearing, dexterity, cognition, confidence and preferred contact and trusted support. Staff should ensure task-specific onboarding, with the patient using their own device and make sure it is possible to complete the action independently or with agreed assistance. Consent and privacy protections are essential, as is considering whether proxy access is transferring the control away from the patient in a family-friendly manner.
This responsibility must be made tangible and explicit in services. Patients should be made aware of what data is gathered, who sees it, the turnaround time and what to do if it does not come back. Reliable escalation and understandable feedback are vital to telemonitoring and are referred to as clinical ownership. Multimorbidity is best managed using integrated platforms, as multiple systems add to workload. Evaluation should focus on sustained use, understanding, confidence, agency, continuity, and delayed care and equitable benefit and not just on registrations, along deprivation and ethnicity and language. People who reject or drop digital services should be involved in co-design.
[bookmark: _Toc237363405][bookmark: _Toc241175750]6.4 Strengths and Limitations of the Review
The review was well done for a number of reasons. It had a clear question that was focused on the UK and used clear eligibility criteria, critical appraisal and systematic thematic synthesis. Interviews, focus groups, service evaluation and user comments, as well as national survey data, provided evidence to enable comparison of lived experiences to wider service patterns. Combining the two Redbridge reports into a single study also minimised the risk of double counting but maintained the separate analytical strengths of the two reports. But there are some significant restrictions. The majority of evidence was from England, and there was limited evidence from Scotland, Wales and Northern Ireland. A few studies were based on small purposive samples, and some studies depended more on the provider or expert voice than on the voice of the older adults themselves. Pooled clinical effectiveness could not be estimated since the synthesis was based on qualitative and mixed-methods evidence, and qualitative findings could be extracted. Furthermore, the review was performed by only one reviewer, which may lead to selection and interpretive bias, despite the transparent review process.














[bookmark: _Toc237363406][bookmark: _Toc241175751]6.5 Recommendations for Future Research
Future studies should try to compare supported hybrid pathways with the digital-only and conventional care pathways in the longer term. Non-users, people giving up on services, adults with limited English, sensory and cognitive impairment, as well as people living in rural areas or deprivation, are all part of the recruitment process. Infrastructure and service organisation should be tested for in research across all 4 UK nations. Outcomes should be connected to both condition-specific measures and workload, confidence, agency, continuity, carer dependence and equity. For the purposes of implementation studies, the combinations of onboarding, community support, professional follow-up and interface adaptation that result in sustained benefit over time with whom and at what cost should be identified.
[bookmark: _Toc237363407][bookmark: _Toc241175752]6.6 Final Conclusion
While digital health can reduce access and reassurance issues, increase monitoring and self-management for older people with chronic conditions, it is not a natural technology: it is not inclusive. Trust and choice are important, as is accessible design and human support; when working together, they make a wonderful benefit. Responsive relationships + a viable, alternative, non-digital care provision is the most defensible policy: digital routes offered where they make a difference. This changes the way inclusion, autonomy and continuity are taken for granted in UK services as outcomes of a process of transformation. 
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[bookmark: _Toc241175755]Appendix 1 - CASP Critical Appraisals
Key: Y = Yes; N = No; CT = Can not tell; N/A = Not applicable.
Table A1: Overall CASP Appraisal Summary of the 15 Included Articles
	Study
	Principal strengths
	Principal limitations
	Overall

	Salisbury et al. (2015)
	Mixed-methods model development combining evidence synthesis, qualitative work, patient survey and stakeholder refinement; considered patient, professional and organisational factors
	Multiple evidence strands were combined, making the contribution of particular participant groups less distinct
	Moderate

	O’Cathain et al. (2016)
	Embedded qualitative interviews with intervention patients and staff; captured continuity, adviser motivation, tailoring and service implementation
	Evidence was closely linked to the Healthlines intervention and participating primary-care services
	Strong

	Middlemass et al. (2017)
	Two rounds of interviews with patients and carers; framework analysis allowed changing experiences of telemonitoring to be explored
	Small, context-specific rural sample; experiences were linked to the CHROMED telemonitoring intervention
	Strong

	Lewis et al. (2021)
	Mixed-methods service evaluation explored feasibility, digital support and patient experience of online pulmonary rehabilitation
	Small self-selected group of completers; rapid service appraisal and substantial non-participation reduced representativeness
	Moderate

	Turner et al. (2022)
	Included both patients and staff across eight practices; qualitative interviews identified workflow, communication and access barriers
	Findings were based on a limited number of practices in two English regions
	Strong

	Greenhalgh et al. (2022)
	Mixed-method case-study evidence across UK primary-care settings; provided contextual insight into when video consultation added value
	Evidence relied substantially on professional perspectives rather than direct older-patient accounts
	Moderate

	Ochieng et al. (2022)
	Framework analysis explored staff-assisted augmented video in care homes and its clinical suitability for frail residents
	Direct resident voices were not included; evidence was mainly from GPs, nurses and care staff
	Moderate

	Moody et al. (2024)
	Structured modified e-Delphi process explored onboarding, accessibility, multi-condition integration, data control and ongoing support
	Evidence reflected expert consensus rather than direct interviews with older adults
	Moderate

	Moschogianis et al. (2024)
	Combined 25 interviews with 21,467 user comments from 11,851 users; provided substantial qualitative evidence on asynchronous online consultation
	Findings were closely related to the implementation and use of the Patchs consultation system
	Strong

	Atherton et al. (2024)
	Large mixed-methods study combining 1,327,693 national survey responses with 43 patient interviews; strong triangulation of uptake and experience
	Qualitative evidence represented a much smaller component than the national survey evidence
	Strong

	Money et al. (2024)
	Focused specifically on adults aged 75–91 and included support-worker perspectives; explored practical barriers, fear, support and choice
	Approximately three-quarters of participants were already digitally engaged, potentially under-representing non-users
	Moderate

	Chadwick et al. (2024)
	Purposive recruitment; included literacy measures and a theoretical framework; themes were developed by multiple researchers
	Evidence came from three English kidney centres and focused specifically on people with CKD
	Strong

	Ahmed et al. (2024)
	Focus groups specifically included older South Asian, Black African and Caribbean adults; addressed language, discrimination, digital skills and culturally appropriate support
	Relatively small community-based sample and experiences were context-specific
	Strong

	Husain et al. (2024)
	Narrative interviews and persona development captured intersecting disadvantage, poverty, language, literacy, racism, trust and agency
	Small purposive sample of 17 disadvantaged older adults from one London locality
	Strong

	Husain and Greenhalgh (2025)
	Intersectional narrative analysis with ethnographic observations provided detailed evidence on presence, continuity, discrimination and agency
	Based on the same 17-participant Redbridge dataset as Husain et al. (2024), so it did not represent an independent participant sample
	Strong



Table A2: CASP Qualitative Appraisal Domains Applied in the Review
	CASP domain
	Appraisal focus

	Clear statement of aims
	Whether the purpose of the study was clearly stated

	Qualitative methodology appropriate
	Whether a qualitative approach was appropriate for the research question

	Research design appropriate
	Whether the chosen design adequately addressed the study aims

	Recruitment strategy appropriate
	Whether participant recruitment was suitable and adequately described

	Data collection appropriate
	Whether data collection appropriately addressed the research issue

	Researcher–participant relationship considered
	Whether reflexivity and the influence of the researcher were adequately considered

	Ethical issues considered
	Whether ethical procedures and participant protections were addressed

	Data analysis sufficiently rigorous
	Whether analysis was systematic, transparent and adequately described

	Clear statement of findings
	Whether findings were clearly presented and supported by the evidence

	Value of the research
	Whether the study made a useful contribution to knowledge and practice



Table A3: Search Record Summary
	Database / source
	Search date / cut-off
	Coverage / role
	Limits
	Records identified

	MEDLINE
	2 August 2026
	Biomedical and clinical literature
	English; peer-reviewed; 2015–2025
	92

	PubMed
	3 August 2026
	Biomedical records and supplementary PubMed coverage
	English; peer-reviewed; 2015–2025
	84

	CINAHL
	6 August 2026
	Nursing, allied health and care-experience literature
	English; peer-reviewed; 2015–2025
	71

	PsycINFO
	2 August 2026
	Psychological, behavioural and experiential evidence
	English; peer-reviewed; 2015–2025
	63

	Web of Science
	5 August 2026
	Multidisciplinary literature and citation searching
	English; article; 2015–2025
	72

	Supplementary searching
	10 August 2026
	Backward/forward citation searching and Google Scholar discovery
	Same substantive eligibility criteria
	18

	Total
	-
	Consolidated identification set
	-
	400



Table A4: Core Search Concepts and Indicative Search Terms
	Search concept
	Indicative terms

	Older adults
	aged OR older adult* OR elderly OR senior*

	Digital health
	digital health OR telehealth OR telemedicine OR mHealth OR remote patient monitoring OR wearable* OR patient portal*

	Chronic conditions
	chronic disease* OR long-term condition* OR multimorbid*

	Barriers and facilitators
	barrier* OR facilitator* OR experience* OR perception* OR usability OR adherence OR engagement

	UK setting
	United Kingdom OR UK OR England OR Scotland OR Wales OR Northern Ireland






Table A5: Review-Flow Summary
	Review Stage
	Number

	Records identified
	400

	Reports included in final synthesis
	15

	Unique studies represented
	14
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