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[bookmark: _Toc232034584]Abstract
Dementia is a growing public health challenge in the United Kingdom and worldwide, with increasing prevalence associated with population ageing. As many dementia risk factors are modifiable, digital health technologies have emerged as potential tools for supporting dementia prevention, early detection, and ongoing care. This study provides a critical analysis of the ways in which older adults interact with and utilise digital health interventions aimed at supporting dementia prevention and enhancing care within the United Kingdom and explores how these technologies can be improved to enhance accessibility and effectiveness.
The study investigates and critically evaluates how older individuals adopt and use digital health interventions for dementia prevention and support across the UK. Relevant literature was identified through searches of PubMed, CINAHL, Google Scholar, ScienceDirect, and the UWTSD online library. Following the PRISMA framework, 16 studies met the inclusion criteria and were analysed using thematic analysis guided by the Social Ecological Model.
The findings identified four key themes: digital health interventions for dementia prevention, digital engagement and adherence, barriers and facilitators influencing engagement, and the influence of digital technologies on cognitive functioning and their potential role in reducing the risk of dementia.
The review found that digital interventions, including mobile health applications, telehealth services, digital coaching programmes, wearable devices, and cognitive training tools, supported healthier lifestyle behaviours, increased awareness of dementia risk factors, and promoted cognitive engagement. Higher levels of user engagement were associated with more positive outcomes. Despite the potential benefits, participation and sustained engagement were hindered by several factors, including inadequate digital skills, reduced confidence in using technology, usability concerns, cognitive limitations, and difficulties related to accessibility.
The study concludes that digital health technologies have significant potential to support dementia prevention and healthy ageing among older adults. However, their effectiveness depends on sustained engagement, accessible design, personalised support, and improved digital inclusion. Further longitudinal research is recommended to evaluate long-term outcomes and determine whether behavioural improvements achieved through digital interventions lead to measurable reductions in dementia incidence.
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[bookmark: _Toc232034588]Chapter 1: Introduction
Dementia represents one of the most pressing public health challenges of the twenty-first century, with its prevalence increasing rapidly as populations age worldwide. Characterised by progressive cognitive decline affecting memory, reasoning, and daily functioning, dementia imposes substantial social, economic, and healthcare burdens on individuals, families, and health systems (World Health Organization, 2023; Livingston et al., 2020). Although strongly associated with ageing, dementia should not be regarded as an inevitable consequence of growing older. (World Health Organization, 2023).
Globally, approximately 55 million people are living with dementia, a figure projected to increase substantially in the coming decades due to demographic ageing and increasing life expectancy (World Health Organization, 2023). This projected growth presents significant challenges for health systems, particularly because no curative treatment currently exists, thereby increasing the importance of preventive public health strategies.
Research has identified both non-modifiable and modifiable risk factors associated with dementia development (Livingston et al., 2020). While age, genetics, and family history cannot be changed, several lifestyle-related factors, including physical inactivity, obesity, smoking, hypertension, diabetes, depression, hearing loss, poor diet, and social isolation, have been linked to increased dementia risk (Livingston et al., 2020). Consequently, dementia prevention has become a key public health priority, focusing on risk reduction and cognitive health promotion healthy lifestyles, cognitive wellbeing, and risk reduction throughout later life (World Health Organization, 2023).
Recent advances in digital health technologies have created new opportunities to support dementia prevention and healthy ageing. Digital interventions, including mobile applications, telehealth platforms, wearable devices, digital coaching, and cognitive training programmes, have shown potential to encourage behaviour change, improve health awareness, and promote cognitive engagement among older adults (Essery et al., 2021; Coley et al., 2022; Bunyan et al., 2024; Rosenberg et al., 2024). However, the uptake of these technologies remains uneven, highlighting the need to examine the factors affecting their accessibility, adoption, and effectiveness among older adults.
1.1 Background
[bookmark: _Toc232034589]1.1.1 Dementia in the United Kingdom
Dementia is a leading determinant of disability, dependency, and death rate among older adults in the United Kingdom (NHS England, 2022). An estimated 900,000 individuals are currently affected by dementia in the UK, and this figure is projected to exceed 1.6 million by 2040 due to population ageing (NHS England, 2022). Dementia remains the primary cause of mortality in England and Wales, accounting for approximately one in eight deaths, highlighting its significance as an escalating public health concern (Office for National Statistics, 2023). These trends have increased the need for effective strategies focusing on prevention, early detection, and long-term management.
The burden of dementia extends beyond mortality and affects individuals, families, healthcare systems, and wider society. Dementia contributes substantially to Disability-Adjusted Life Years (DALYs) through both premature death and prolonged disability (World Health Organization, 2023). Progressive cognitive decline often results in loss of independence, increased care needs, and prolonged use of health and social care system (Livingston et al., 2020). As individuals frequently live with dementia for many years, the condition places considerable pressure on healthcare providers, long-term care services, and informal caregivers.
The economic and social impact of dementia is also substantial. Rising prevalence increases healthcare expenditure, demand for residential and community-based care, and reliance on family members who provide unpaid support (World Health Organization, 2023). Informal caregivers often experience emotional stress, reduced quality of life, and financial challenges associated with long-term caregiving responsibilities (Livingston et al., 2020). Consequently, dementia pose escalating pressures on health and social care systems throughout the UK.
Research indicates that a considerable number of dementia cases could potentially be postponed or avoided by targeting modifiable risk factors such as physical inactivity, poor dietary habits, obesity, smoking, hypertension, diabetes, depression, hearing impairment, and social isolation (Livingston et al., 2020). This has shifted attention towards prevention-focused approaches and innovative interventions designed to support healthier lifestyles and cognitive wellbeing. 
Recent studies have demonstrated the potential of digital health technologies, including digital coaching, cognitive training, telehealth services, and lifestyle interventions, to support behaviour change and dementia risk reduction among older adults (Essery et al., 2021; Coley et al., 2022; Bunyan et al., 2024; Rosenberg et al., 2024). These developments have increased interest in understanding how digital technologies can contribute to dementia prevention and healthy ageing.
[bookmark: _Toc232034590]1.1.2 Digital Health Interventions for Dementia Prevention
Digital health Interventions have progressively been documented as promising apparatus for supporting dementia prevention and promoting cognitive health among older adults (Essery et al., 2021). These technologies include mobile health applications, wearable devices, telehealth platforms, digital coaching programmes, and online cognitive training interventions designed to encourage healthier lifestyles and support self-management (Essery et al., 2021; Coley et al., 2022). Recent studies have demonstrated that digital interventions can improve awareness of dementia risk factors, increase physical activity, promote healthier behaviours, and support cognitive engagement among older populations (Coley et al., 2022; Bunyan et al., 2024; Rosenberg et al., 2024). Furthermore, digital coaching and multimodal lifestyle interventions have shown potential for reducing modifiable dementia risk factors through personalised behavioural support (Riera et al., 2025; Bunyan et al., 2025).
Digital technologies may also contribute to cognitive health through cognitive training, remote monitoring, and health education interventions. Studies by Glenn et al. (2019) and Fishman et al. (2025) reported improvements in cognitive health awareness and engagement with brain health promotion activities, while Peng et al. (2024) identified an association between technology use and lower dementia risk. These findings suggest that digital technologies may support both direct cognitive stimulation and indirect lifestyle-related pathways associated with healthy ageing and dementia prevention.
Despite these potential benefits, engagement with digital health technologies remains inconsistent among older adults. Research has identified barriers including limited digital literacy, low confidence, usability challenges, cognitive impairment, and concerns relating to privacy and trust (Money et al., 2024; Kebede et al., 2022; Schmidt et al., 2025). Age-related changes such as reduced vision, dexterity, and memory may further influence technology adoption and sustained use (Panzavolta et al., 2025; Da et al., 2025). Consequently, insight the factors that influence engagement with digital health technologies is essential for improving their accessibility, effectiveness, and long-term use among older adults.
[bookmark: _Toc232034591]1.3 Research Question
How do older adults engage with digital health interventions for dementia prevention and support in the United Kingdom, and how can these technologies be improved to enhance accessibility and effectiveness?
[bookmark: _Toc232034592]1.4 Research Aim and Objectives
The aim of this study is to critically examine how older adults in the United Kingdom engage with digital health interventions designed for dementia prevention, early detection, and ongoing support and to explore how these technologies can be improved to enhance accessibility and effectiveness.
[bookmark: _Toc232034593]Objectives
• To identify and examine existing digital health interventions used for dementia prevention, early detection, and support among older adults.
• To examine patterns of engagement mentioned in the literature among older adults using digital health technologies for dementia prevention and support.
• To identify barriers and facilitators influencing older adults’ engagement with digital health interventions.
• To explore the role of digital health technologies in improving dementia prevention and care and propose recommendations to enhance their accessibility for older adults.
[bookmark: _Toc232034594]1.5 Overview 
This dissertation is shaped into six chapters. Chapter 1 outlines the research focus, presents the contextual background, and establishes the rationale underpinning the study. Chapter 2 presents a critical review of the literature relating to dementia prevention, digital health interventions, and factors influencing engagement among older adults. Chapter 3 outlines the research methodology, including the systematic literature review approach, search strategy, and data analysis methods. Chapter 4 reports the findings derived from the thematic synthesis of the included studies, whereas Chapter 5 interprets and critically evaluates these findings in relation to the wider body of literature, theoretical frameworks, and implications for practice and policy. Finally, Chapter 6 provides the overall conclusion, the principal findings are synthesised and highlights the study’s contribution to digital health and dementia prevention.




[bookmark: _Toc232034595]Chapter 2: Literature Review
[bookmark: _Toc232034596]2.1 Introduction
This chapter critically reviews and synthesises contemporary evidence relating to digital health interventions and their role in dementia prevention among older adults. Particular attention is given to patterns of engagement, barriers and facilitators to technology use, and the potential contribution of digital interventions to cognitive health promotion and dementia risk reduction. (Essery et al., 2021; Coley et al., 2022). Dementia continues to represent a significant and growing public health concern, particularly in the context of global population ageing (World Health Organization, 2023). As highlighted in Chapter 1, the rising prevalence of dementia and the absence of curative treatments have shifted attention towards prevention strategies and innovative approaches to long-term management (World Health Organization, 2023; Livingston et al., 2020).
In response to these experiments, digital health technologies have begun as promising tools to support healthy ageing and promote behaviours associated with reduced dementia risk (Essery et al., 2021). These technologies offer scalable, cost-effective, and potentially personalised solutions that can support self-management, health monitoring, and cognitive engagement among older populations (Coley et al., 2022). However, despite their potential, engagement with digital health interventions remains inconsistent, with many older adults facing barriers that limit adoption and sustained use (Madeira et al., 2025; Hilberger et al., 2025).
This literature review seeks to extend beyond a descriptive account of existing research through the critical evaluation and synthesis of current evidence adopting a more analytical and discursive approach (Coley et al., 2022). It explores key themes within the literature, including the types of digital health interventions available, patterns of engagement among older adults, and the factors influencing their use (Madeira et al., 2025; Essery et al., 2021). In doing so, it highlights both the opportunities and limitations associated with digital health technologies in the context of dementia prevention (Essery et al., 2021).
To provide a structured and comprehensive analysis, this chapter is guided by the Social Ecological Model (SEM) (Bronfenbrenner, 1977; McLeroy et al., 1988). The SEM assists an exploration of how interactions across individual, interpersonal, organisational, community, and policy domains influence engagement with digital health interventions (McLeroy et al., 1988). This framework highlights that technology adoption is shaped by social, environmental, and systemic influences beyond individual choice (Bronfenbrenner, 1977).
[bookmark: _Toc232034597]2.2 Dementia as a Global Public Health Challenge 
Dementia is increasingly recognised as a complex and multifaceted public health challenge, extending beyond its clinical definition to encompass significant social, economic, and healthcare implications (World Health Organization, 2023; Livingston et al., 2020). While Chapter 1 outlined the scale of the condition, the literature further emphasises that dementia represents a growing global burden requiring coordinated public health responses (Livingston et al., 2020).
One of the defining characteristics of dementia as a public health issue is its strong association with population ageing (World Health Organization, 2023). As longevity rises globally, the number of individuals living with dementia is forecast to grow substantially, placing increasing pressure on healthcare systems and long-term care provision (Livingston et al., 2020). However, this burden is not evenly distributed, with disparities evident across socioeconomic groups and geographic regions, reflecting inequalities in healthcare access and preventive resources (World Health Organization, 2023).
From a public health side, dementia contributes significantly to both mortality and long-term disability, making it a major contributor to overall disease burden (Livingston et al., 2020). Unlike acute conditions, dementia is characterised by prolonged progression, meaning individuals often live with the condition for many years, requiring continuous care and support (World Health Organization, 2023). This long-term nature increases demand not only for formal healthcare services but also for informal caregiving, which can place substantial emotional and financial strain on families (Livingston et al., 2020).
Although substantial evidence links dementia to modifiable risk factors, the extent to which risk reduction interventions can prevent dementia remains contested. While Livingston et al. (2020) estimated that approximately 40% of dementia cases may be attributable to modifiable factors, translating this evidence into sustained behavioural change at population level remains a significant public health challenge.
A key shift within the literature is the increasing recognition of dementia as a partially preventable condition (Livingston et al., 2020). Evidence suggests that many cases are linked to potentially modifiable risk factors, including lifestyle behaviours, cardiovascular health, and social engagement (Livingston et al., 2020). This has led to a growing emphasis on prevention strategies aimed at reducing risk throughout the lifespan (World Health Organization, 2023).
However, translating this evidence into effective public health interventions remains challenging (World Health Organization, 2023). Behaviour change is complex and affected by various factors, involving individual motivation, social support, environmental conditions, and access to resources (Livingston et al., 2020). This highlights the need for scalable approaches that promote sustained healthy behaviours.
In this context, digital health technologies have emerged as potential tools to support dementia prevention and health promotion (Essery et al., 2021). These technologies offer opportunities to address modifiable risk factors through monitoring, personalised feedback, and remote support (Coley et al., 2022). However, their effectiveness is closely linked to user engagement, which remains inconsistent among older adults (Madeira et al., 2025).
[bookmark: _Toc232034598]2.3 Digital Health Interventions for Dementia Prevention 
Digital health interventions have gained increasing prominence as tools for health promotion, disease prevention, and long-term condition management (Essery et al., 2021). In the context of dementia, these technologies are particularly relevant due to the growing emphasis on prevention and risk reduction (World Health Organization, 2023; Livingston et al., 2020). As a significant proportion of dementia cases are linked to modifiable lifestyle factors, digital technologies offer scalable and potentially cost-effective approaches to supporting behaviour change (Coley et al., 2022).
Digital health interventions incorporate diverse technologies, such as mobile applications and wearable devices, telehealth programs, and digital cognitive training interventions (Essery et al., 2021). While these tools share the aim of promoting health and wellbeing, they differ in functionality and user engagement requirements (Coley et al., 2022).
Collectively, the evidence suggests that digital health interventions offer diverse mechanisms for supporting dementia prevention. However, considerable heterogeneity exists regarding intervention design, duration, outcome measures, and participant characteristics. Consequently, direct comparison between studies remains difficult, limiting conclusions regarding which intervention type is most effective.
[bookmark: _Toc232034599]2.3.1 Mobile Health Applications
Mobile health (mHealth) applications provide accessible platforms for monitoring and behaviour change (Essery et al., 2021). These tools enable users to track lifestyle behaviours associated with dementia risk, including physical activity and diet (Coley et al., 2022).
mHealth applications support self-monitoring, which may strengthen users’ awareness of health behaviours and encourage greater accountability. (Coley et al., 2022). Features such as goal setting and reminders may encourage healthier behaviours (Essery et al., 2021). However, their effectiveness depends on sustained engagement, which may be limited by usability challenges among older adults (Madeira et al., 2025; Hilberger et al., 2025).
[bookmark: _Toc232034600]2.3.2 Wearable Devices
Wearable devices, such as smartwatches and fitness trackers, support ongoing health monitoring of health behaviours (Essery et al., 2021). These devices generate real-time data on physical activity and sleep patterns both of which are associated with cognitive health (Coley et al., 2022).
The passive nature of data collection may improve accessibility for older adults (Essery et al., 2021). However, issues related to cost, usability, and long-term adherence may limit their effectiveness (Madeira et al., 2025). Additionally, interpreting health data may require external support (Hilberger et al., 2025).
[bookmark: _Toc232034601]2.3.3 Telehealth and Remote Care
Telehealth platforms facilitate remote access to healthcare services, reducing barriers related to mobility and location (World Health Organization, 2023). These technologies support early detection and management of dementia risk factors through remote consultations and monitoring (Coley et al., 2022).
However, engagement with telehealth depends on digital access, connectivity, and user confidence, which vary among older populations (Madeira et al., 2025; Hilberger et al., 2025).
[bookmark: _Toc232034602]2.3.4 Digital Cognitive Training
Digital cognitive training programmes aim to support cognitive functioning through structured exercises targeting memory and attention (Singh et al., 2024). Some studies report short-term cognitive improvements associated with regular use (Coley et al., 2022).
Although digital cognitive training programmes have demonstrated improvements in memory, attention, and processing speed, evidence regarding their capacity to prevent dementia remains inconclusive. Critics argue that improvements observed in trained tasks may not necessarily translate into meaningful real-world cognitive benefits or reductions in dementia incidence. (Livingston et al., 2020; Singh et al., 2024).
[bookmark: _Toc232034603]2.3.5 Personalisation and Scalability
Digital health interventions offer personalised support through tailored feedback and behavioural prompts (Essery et al., 2021). These features may enhance motivation and engagement (Coley et al., 2022).
From a public health perspective, digital interventions are scalable and can reach large populations at relatively low cost (World Health Organization, 2023). However, their effectiveness depends on real-world use, including engagement, accessibility, and integration within healthcare systems (Madeira et al., 2025).
[bookmark: _Toc232034604]Critical Perspective
Despite their potential, digital health interventions show mixed effectiveness in practice (Coley et al., 2022; Madeira et al., 2025). While they can support behaviour change, sustained engagement remains a key challenge, particularly among older adults with low levels of digital literacy. (Kebede et al., 2022).
Evidence suggests that initial adoption does not always lead to long-term use, indicating that technological availability alone is insufficient (Deng et al., 2025). User-related factors such as motivation, confidence, and perceived relevance play a crucial role (Panzavolta et al., 2025).
[bookmark: _Toc232034605]2.4 Facilitators of Engagement with Digital Health Technologies
Engagement with digital health technologies among older adults is not solely determined by barriers but is also significantly influenced by a range of facilitators that support adoption and sustained use (Kebede et al., 2022). Understanding these enabling factors is essential for designing effective and inclusive digital health interventions.
One of the most important facilitators identified in the literature is digital literacy and training (Coley et al., 2022). Older adults who receive structured guidance and support are more likely to develop confidence in using digital technologies, which can enhance both initial adoption and long-term engagement (Madeira et al., 2025). Training programmes suggests that interventions designed around the needs of older populations can improve usability and minimise anxiety. Social support also plays a critical role in facilitating engagement (Deng et al., 2025). Family members, caregivers, and healthcare professionals can provide encouragement, technical assistance, and motivation, which can significantly increase users’ willingness to adopt digital tools (Panzavolta et al., 2025). In some cases, shared use of technology can also enhance engagement by reducing feelings of isolation and increasing confidence.
Another key facilitator is the design and usability of digital technologies (Kebede et al., 2022). Applications that are simple, intuitive, and tailored to the cognitive and physical needs of older adults are more likely to be adopted and used consistently (Madeira et al., 2025). Features such as large fonts, clear navigation, and personalised feedback can improve accessibility and user experience.
Personalisation and relevance are also important factors influencing engagement (Coley et al., 2022). Digital health interventions that provide tailored recommendations and feedback based on individual needs and preferences are more likely to maintain user interest and motivation. This is especially important within the context of dementia prevention, where behaviour change requires sustained effort over time.
Finally, integration with healthcare systems can enhance engagement by increasing trust and legitimacy (Essery et al., 2021). 
[bookmark: _Toc232034606]2.5 Social Ecological Model as the Theoretical Framework
The Social Ecological Model (SEM) provides a comprehensive framework for examine the complex and multi-layered determinants of engagement with digital health technologies among older adults (Bronfenbrenner, 1977; McLeroy et al., 1988). Rather than viewing health behaviours as solely individual choices, the SEM emphasises that behaviours are formed through interactions between individuals and their wider environment, and policy measures (McLeroy et al., 1988).
In the context of dementia prevention, the SEM is particularly valuable as it enables a more holistic insight into how and why older adults engage with digital health interventions (Essery et al., 2021). Engagement is not determined by a single factor, but by a combination of personal capabilities, social influences, access to resources, and wider structural conditions (McLeroy et al., 1988; Madeira et al., 2025). Applying the SEM allows this review to move beyond individual-level explanations and consider the broader determinants that shape technology adoption and sustained use (Bronfenbrenner, 1977).
The Social Ecological Model (SEM) informed the theoretical underpinning of this study owing to its capacity to recognises that engagement with digital health interventions is influenced by multiple interacting levels of factors rather than individual behaviour alone. As shown in Figure 1, individual characteristics, social relationships, community resources, organisational support, and policy environments collectively shape older adults' engagement with digital health technologies for dementia prevention.
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[bookmark: _Toc231943616]Figure 1 Social Ecological Model illustrating the multiple levels of influence on health behaviours, including individual, interpersonal, community, organisational, and policy factors (adapted from McLeroy et al., 1988).
[bookmark: _Toc232034607]2.5.1 Individual Level
At the individual level, engagement with digital health interventions is influenced by factors such as digital literacy, cognitive ability, motivation, and attitudes towards technology (Madeira et al., 2025). Older adults with higher levels of digital competence are more receptive to and effectively use digital tools, as they possess the necessary skills to navigate applications and interpret health-related information (Madeira et al., 2025).
However, age-related cognitive decline, reduced memory, and lower confidence in using technology may act as barriers to engagement (Hilberger et al., 2025). This is especially relevant in relation to dementia prevention, where individuals may already experience mild cognitive impairment (Livingston et al., 2020). Additionally, personal beliefs about the usefulness and relevance of digital health technologies can significantly influence motivation to engage (Coley et al., 2022).
This highlights that digital health interventions must be developed with the cognitive and the cognitive and functional needs of older adults (Madeira et al., 2025). Simplified interfaces, clear instructions, and user-friendly designs are essential to support engagement at the individual level (Essery et al., 2021).
[bookmark: _Toc232034608]2.5.2 Interpersonal Level
At the interpersonal level, social relationships play a crucial role in shaping engagement with digital health technologies (Brill et al., 2025). Support from family members, caregivers, and healthcare professionals can significantly enhance confidence and facilitate technology use (Brill et al., 2025).
For example, family members may assist older adults in setting up and navigating digital applications, while healthcare professionals can recommend and reinforce the use of specific interventions (Coley et al., 2022). Social encouragement and shared use of technology can also increase motivation and reduce anxiety associated with digital tools (Madeira et al., 2025).
Conversely, a lack of social support may contribute to disengagement, particularly among individuals who feel isolated or lack access to assistance (Hilberger et al., 2025). This suggests that digital health interventions should not be viewed as purely individual tools, but as part of a broader support network that includes caregivers and healthcare providers (Brill et al., 2025).
[bookmark: _Toc232034609]2.5.3 Organisational and Community Level
At the organisational and community level, factors such as access to digital infrastructure, availability of support services, and integration within healthcare systems play a significant role in influencing engagement (Essery et al., 2021). Access to reliable internet connectivity, availability of digital devices, and community-based training programmes are essential for enabling participation in digital health interventions (World Health Organization, 2023).
For example, community centres and local organisations can provide digital literacy training and support for older adults, thereby improving confidence and accessibility (Madeira et al., 2025). Within healthcare systems, integrating digital health technologies into routine care may further enhance uptake. (Essery et al., 2021).
For instance, recommendations from general practitioners or incorporation into NHS services may increase trust and legitimacy (NHS England, 2022). However, disparities in access to resources and infrastructure can create inequalities in engagement, particularly among socioeconomically disadvantaged groups (World Health Organization, 2023).
This emphasises the need to address the broader environmental and structural factors that influence digital health use, beyond an exclusive focus on individual behaviours (McLeroy et al., 1988).
[bookmark: _Toc232034610]2.5.4 Policy Level
At the policy level, national strategies and regulatory frameworks play a critical role in shaping the availability, accessibility, and adoption of digital health interventions (World Health Organization, 2023). Government initiatives aimed at promoting digital inclusion, innovation in healthcare, and support for ageing populations can significantly influence engagement among older adults (World Health Organization, 2023).
In the UK context, policies related to digital transformation within the NHS and public health strategies focused on dementia prevention are particularly relevant (NHS England, 2022). These policies can facilitate the development and implementation of digital tools, as well as provide funding and support for digital literacy programmes (NHS England, 2022).
However, gaps in policy implementation and unequal distribution of resources may limit the effectiveness of these initiatives (World Health Organization, 2023). Ensuring equitable access to digital health technologies requires coordinated efforts at the policy level to address issues such as affordability, infrastructure, and digital inclusion (World Health Organization, 2023).
[bookmark: _Toc232034611]2.5.5 Summary of SEM Application
Overall, the Social Ecological Model highlights that engagement with digital health interventions is shaped by interconnected factors across multiple levels (McLeroy et al., 1988). This reinforces the idea that improving engagement among older adults requires a multi-level approach that addresses not only individual capabilities, but also social support systems, organisational structures, and policy environments (Bronfenbrenner, 1977).
By applying the SEM, this review offers a more comprehensive insight into the complexities surrounding digital health adoption, which is essential for developing effective and inclusive dementia prevention strategies (Essery et al., 2021).
[bookmark: _Toc232034612]2.6 Research Gap
Notwithstanding the expanding body of literature on digital health interventions, several significant gaps persist in understanding how older adults engage with digital health technologies for dementia prevention (Madeira et al., 2025; Essery et al., 2021). While existing research has largely focused on the development, functionality, and short-term effectiveness of digital tools, there is comparatively limited evidence exploring long-term engagement and sustained utilisation in real-world settings. (Madeira et al., 2025).
A significant limitation within the literature is the reliance on controlled or experimental study designs, which may not fully reflect the lived experiences of older adults (Coley et al., 2022). These settings often fail to capture the practical challenges associated with technology use, such as usability issues, environmental constraints, and varying levels of support (Hilberger et al., 2025; Madeira et al., 2025). As a result, findings may lack generalisability to broader populations (Coley et al., 2022).
Furthermore, there is a lack of research that adopts a comprehensive, multi-level perspective when examining uptake of digital health interventions (McLeroy et al., 1988; Madeira et al., 2025). Although individual-level factors such as digital literacy are frequently discussed, less attention is given to the influence of interpersonal relationships, organisational support, and policy-level factors (Brill et al., 2025; Essery et al., 2021). This highlights a gap in applying theoretical frameworks, such as the Social Ecological Model, to fully understand the complexity of technology adoption among older adults (Bronfenbrenner, 1977; McLeroy et al., 1988).
In addition, there is limited UK-specific research examining how digital health interventions are used within existing healthcare systems and how they align with national dementia prevention strategies (NHS England, 2022; World Health Organization, 2023). Given the unique structure of the UK healthcare system and ongoing digital transformation within the NHS, this represents an important area for further investigation (NHS England, 2022).
This study addresses these gaps by exploring older adults’ engagement with digital health interventions for dementia prevention in real-world settings, using the Social Ecological Model to examine the multi-level factors influencing engagement (Bronfenbrenner, 1977; McLeroy et al., 1988). By doing so, it seeks to contribute to the development of more accessible, inclusive, and effective digital health solutions for ageing populations (Essery et al., 2021; World Health Organization, 2023).
[bookmark: _Toc232034613]2.7 Digital Disparities in Older Adult Populations
Inequalities in access to digital technologies present a significant challenge to the implementation of digital health interventions among older adults (Kebede et al., 2022). Although these technologies offer potential benefits for dementia prevention, access and engagement are not equally distributed.
Socioeconomic status is a key determinant of digital engagement (Deng et al., 2025). Older adults from lower-income backgrounds may face financial barriers to accessing digital devices and internet services, limiting their ability to engage with digital interventions (Panzavolta et al., 2025). Educational level also influences digital literacy, affecting confidence and ability to use technology effectively (Kebede et al., 2022).
Geographical disparities further contribute to inequality, particularly in rural or underserved areas where digital infrastructure may be limited (World Health Organization, 2023). Poor connectivity can restrict access to telehealth and other digital services.
In addition, age-related factors may intersect with social inequalities, creating compounded disadvantage (Madeira et al., 2025). Individuals experiencing cognitive decline, physical limitations, or social isolation may face additional barriers to engagement.
Importantly, digital health interventions may risk widening existing health inequalities if these issues are not addressed (Deng et al., 2025). Those with limited access or skills may be excluded from the benefits of digital innovation.
Addressing the digital divide requires improving infrastructure, ensuring affordability, and providing targeted digital literacy support (Kebede et al., 2022). Such measures are essential to ensure equitable access to digital health interventions.
[bookmark: _Toc232034614]2.8 Application of the Social Ecological Model (SEM) 
The Social Ecological Model (SEM) provides a valuable framework for interpreting the factors influencing older adults’ engagement with digital health interventions for dementia prevention. Findings from the literature indicate that engagement is shaped by multiple interacting influences operating across individual, interpersonal, organisational, and policy levels.
At the individual level, factors such as digital literacy, cognitive ability, confidence, and motivation influence technology adoption and continued use (Madeira et al., 2025; Kebede et al., 2022). At the interpersonal level, support from family members, caregivers, and healthcare professionals can facilitate engagement and enhance confidence in using digital technologies (Brill et al., 2025).
Organisational and community factors, including access to digital infrastructure, training opportunities, and integration of digital interventions within healthcare services, further influence participation (Essery et al., 2021). At the policy level, national strategies promoting digital inclusion and healthy ageing may shape access to and implementation of digital health technologies (World Health Organization, 2023).
Importantly, these factors do not operate independently. Rather, engagement is influenced by interactions between personal capabilities, social support, service provision, and wider policy environments. The SEM therefore provides a useful framework for understanding the complex determinants of digital health engagement and informs the interpretation of findings presented in subsequent chapters.


[bookmark: _Toc232034615]Chapter - 3 Methodology.
[bookmark: _Toc232034616]3.1 Introduction 
This chapter outlines the methodology used to explore the use and accessibility of digital health interventions among older adults for dementia prevention and support in the United Kingdom. It provides a detailed account of the research design, search methodology, eligibility criteria, study selection procedures, data extraction procedures, and data analysis methods. In addition, Ethical and methodological considerations are examined to ensure research rigour and credibility. (Resnik, 2018).
[bookmark: _Toc232034617]3.2 Research Design 
This study adopts a systematic literature review design, enabling the identification, appraisal, and synthesis of relevant studies in a structured and transparent manner (Page et al., 2021). Systematic reviews follow predefined protocols that enhance transparency, replicability, reliability, and reduce bias, distinguishing them from narrative reviews (Petticrew and Roberts, 2006; Moher et al., 2009; Page et al., 2021).
This design is appropriate for examining digital health interventions for dementia prevention, as it provides a comprehensive overview of existing evidence and supports evidence‑based practice (Booth et al., 2016). 
The study relies on secondary data from peer‑reviewed journal articles, allowing exploration of a broad evidence base and identification of patterns across diverse contexts (Grant and Booth, 2009; Snyder, 2019).
[bookmark: _Toc232034618]3.3 Research Approach 
A qualitative interpretive approach was adopted to analyse the selected literature, focusing on identifying themes related to engagement, barriers, and facilitators of digital health use among older adults (Braun and Clarke, 2006). Thematic analysis was selected due to its flexibility and systematic approach to for examining patterns within qualitative data and is widely used in health‑related research (Braun and Clarke, 2006; Nowell et al., 2017).
This qualitative approach is suited to exploring complex behavioural and social factors influencing engagement with digital health interventions (Braun and Clarke, 2006; Snyder, 2019).
The research approach is also informed by the Social Ecological Model (SEM), which acknowledges that health behaviours are shaped by interacting individual, interpersonal, and structural factors. (McLeroy et al., 1988; Bronfenbrenner, 1977). Integrating SEM supports a more comprehensive insight into how older adults engage with digital health technologies across diverse contexts.
[bookmark: _Toc232034619]3.4 Search Strategy 
A systematic search strategy was employed to identify relevant literature across multiple academic databases. The selection of databases was informed by their relevance to public health and healthcare research (Gusenbauer and Haddaway, 2020; Booth et al., 2016).
The databases searched included PubMed, CINAHL, Google Scholar, ScienceDirect, and the UWTSD online library. These databases were chosen to ensure comprehensive coverage of interdisciplinary research, including both medical and social science perspectives (Gusenbauer and Haddaway, 2020).
Relevant studies were identified using a combination of keywords and search terms, including “dementia prevention,” “digital health interventions,” “older adults,” “technology engagement,” “mHealth,” “telehealth,” “cognitive training,” and “digital literacy.” Boolean operators (AND, OR) were used to refine the search and improve precision (Briner and Denyer, 2012).
Search terms included “dementia prevention”, “digital health interventions”, “older adults”, “technology engagement”, “mHealth”, “telehealth”, “cognitive training”, and “digital literacy”, combined using Boolean operators (AND, OR) to improve search precision (Briner and Denyer, 2012). were applied to ensure relevance to the research question. The use of multiple structured search strings enhances transparency and reproducibility in systematic reviews (Page et al., 2021; Moher et al., 2009).
[bookmark: _Toc232034620]3.5 Inclusion and Exclusion Criteria 
[bookmark: _Toc231944275]Table 1 Inclusion-exclusion Criteria
	Criteria
	Inclusion
	Exclusion

	Population
	Older adults, individuals at risk of dementia, people with Mild Cognitive Impairment (MCI), or dementia populations aged approximately 50 years and above
	Studies focusing primarily on younger populations

	Topic
	Digital health technologies, digital interventions, digital engagement, cognitive health, or dementia prevention
	Studies unrelated to dementia prevention, cognitive health, or digital health technologies

	Study Type
	Peer-reviewed empirical studies, intervention studies, observational studies, reviews, evidence syntheses, and protocol studies
	Non-peer-reviewed publications, editorials, opinion papers, conference commentaries

	Language
	English-language publications
	Non-English publications

	Publication Date
	Studies published between 2015 and 2025
	Studies published before 2015 or after 2025

	Accessibility
	Full-text articles available
	Articles without full-text access


The inclusion and exclusion criteria ensured the selection of relevant, current, and of sufficient academic quality to address the research objectives (Snyder, 2019; Booth et al., 2016).
[bookmark: _Toc232034621]3.6 Study Screening and Selection Process 
A total of 684 records were initially identified across all databases during the search process, reflecting the broad and interdisciplinary nature of digital health and dementia-related research (Page et al., 2021). After removing 146 duplicate records, 538 unique studies remained for screening, ensuring that only original sources were assessed (Moher et al., 2009).
During title and abstract screening, 472 studies were excluded for failing to meet the inclusion criteria, such as focusing on non-digital interventions, younger populations, unrelated health conditions, or lacking relevance to dementia prevention (Snyder, 2019). This left 66 full-text articles for detailed eligibility assessment, allowing for a more rigorous evaluation of methodological relevance and quality (Booth et al., 2016).
Following full-text review, 50 studies were excluded for reasons including insufficient focus on older adults, absence of digital health components, lack of dementia-related outcomes, duplication of findings, or unavailability of full-text access (Petticrew and Roberts, 2006).
The final 16 studies examined a range of digital health interventions, including lifestyle programmes, telehealth, mHealth applications, cognitive training, digital monitoring, and technology-supported care, providing evidence on engagement, barriers, facilitators, and dementia prevention outcomes among older adults (Grant and Booth, 2009). This multi-stage selection process aligns with the PRISMA framework, which emphasises transparency, replicability, and systematic reporting in literature reviews (Moher et al., 2009; Page et al., 2021). A PRISMA flow diagram illustrates summarises the study screening and selection process, demonstrating how the final sample of 16 studies was derived.

[image: ]
[bookmark: _Toc231943617]Figure 2 PRISMA diagram (self-Developed)
[bookmark: _Toc232034622]3.7 Data Extraction and Critical Appraisal
A structured data extraction template was used to collect study design, sample characteristics, intervention type, outcomes, and reported barriers and facilitators, ensuring consistency and transparency across studies (Page et al., 2021; Snyder, 2019). A summary of the extracted data is provided in Appendix 1, offering an overview of the study characteristics and findings of the 16 included studies. To assess the methodological quality of the included studies, a formal critical appraisal process was conducted using two established tools: the Critical Appraisal Skills Programme (CASP, 2018) checklist for qualitative studies and the Joanna Briggs Institute (JBI) appraisal tools for quantitative and mixed‑methods studies. These tools are widely recognised for evaluating research quality and ensuring that evidence is trustworthy, credible, and relevant (JBI, 2017).
The CASP checklist was used to evaluate qualitative studies by examining clarity of research aims, methodological suitability, recruitment strategy, data collection methods, ethical considerations, and analytical rigour (CASP, 2018). Each qualitative study was assessed against these criteria to determine its strengths and limitations, ensuring that only methodologically sound evidence contributed to the thematic synthesis (Nowell et al., 2017).
For quantitative and mixed‑methods studies, the JBI appraisal tools were applied to assess aspects such as sample adequacy, validity of measurement tools, reliability of results, and appropriateness of statistical analysis (JBI, 2017). This ensured that studies with methodological weaknesses, such as small sample sizes, unclear intervention protocols, or insufficient reporting were identified and interpreted cautiously during synthesis (Booth et al., 2016).
Most of the 16 included studies were rated as moderate to high quality, although limitations included small sample sizes, brief follow-up periods, and a lack of control groups, or potential selection bias (Petticrew and Roberts, 2006). By systematically applying CASP and JBI tools, the review ensured that the final synthesis was based on robust and credible evidence, thereby strengthening the validity and reliability of the overall findings (Page et al., 2021).
[bookmark: _Toc232034623]3.8 Data Analysis
The extracted data were analysed using thematic analysis based on Braun and Clarke’s (2006) six-phase framework, a systematic and adaptable approach for identifying patterns within qualitative data. This approach is widely used in health and social research because it supports the synthesis of findings across diverse study designs (Nowell et al., 2017).
Phase 1: Familiarisation – Included studies were read repeatedly to identify key concepts and patterns (Braun and Clarke, 2006).
Phase 2: Generating Initial Codes Relevant data were systematically coded to capture features such as usability, accessibility, motivation, and digital literacy, enabling the organisation of findings into meaningful segments (Braun and Clarke, 2006).
Phase 3: Searching for Themes Codes were grouped into broader categories to develop initial themes, allowing the identification of shared issues across the 16 included studies (Page et al., 2021).
Phase 4: Reviewing Themes were refined to ensure coherence and accurate representation of the data, with attention to consistency across studies (Nowell et al., 2017).
Phase 5: Defining and Naming Themes Each theme was clearly defined and labelled to reflect its relevance to the research objectives and its contribution to understanding digital health engagement (Braun and Clarke, 2006).
Phase 6: Producing the Report – The refined themes were synthesised and presented in a coherent narrative within Chapter 4, ensuring that the findings were clearly communicated and remained closely aligned with the study’s research aims and objectives (Braun and Clarke, 2006).
To enhance analytical depth, the thematic findings were interpreted using the Social Ecological Model (SEM), which highlights the multi‑level influences on health behaviours (McLeroy et al., 1988). SEM enabled the categorisation of themes across individual, interpersonal, community, and structural levels, providing a comprehensive understanding of the factors shaping older adults’ engagement with digital health interventions (Bronfenbrenner, 1977).
[bookmark: _Toc232034624]3.9 Ethical Considerations
As this study is based on secondary data, formal ethical approval from external organisations was not required. However, ethical approval was sought and obtained through the University of Wales Trinity Saint David (UWTSD) in accordance with institutional research governance procedures.
Ethical principles of integrity, transparency, responsible data use, and academic honesty were maintained throughout the study through the use of publicly available sources and appropriate referencing practices (Resnik, 2018).
[bookmark: _Toc232034625]3.10 Limitations 
Despite its strengths, the systematic review approach presents several limitations. The reliance on secondary data means that the researcher has limited control over the methodological quality, sample characteristics, and reporting standards of the included studies, which may influence the robustness of the findings (Petticrew and Roberts, 2006).
Publication bias constitutes a potential limitation, as studies reporting positive or significant findings are more likely to be published, potentially skewing the evidence base and limiting the representativeness of the findings (Page et al., 2021). Additionally, variations in study design, intervention types, and outcome measures across the included studies may reduce comparability and complicate synthesis, which is a common challenge in systematic reviews (Snyder, 2019).
A further limitation relates to the limited availability of UK‑specific research on digital health interventions for dementia prevention, which may affect the generalisability of the findings to the UK context (Booth et al., 2016). Despite these limitations, the systematic review approach remains a rigorous and credible method for synthesising existing evidence, particularly when supported by transparent reporting and structured appraisal processes (Page et al., 2021).
[bookmark: _Toc232034626]3.11 Use of PRISMA Framework
The review followed the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) framework to ensure transparency and consistency throughout the study selection process (Moher et al., 2009; Page et al., 2021). PRISMA guided the identification, screening, eligibility, and inclusion stages, enabling systematic documentation of study selection decisions. Following database searches and application of the eligibility criteria, 16 studies were retained for the final review. Adherence to the PRISMA framework enhanced the transparency, reproducibility, and methodological rigour of the review process.
[bookmark: _Toc232034627]3.12 Evaluation of Methodological Approach
The approach adopted in this study was appropriate for examining the research aim, as it enabled a structured and comprehensive analysis of the existing evidence base. The systematic literature review provided a structured method for synthesising existing evidence, while thematic analysis enabled the identification of key patterns across studies (Braun and Clarke, 2006; Page et al., 2021). The Social Ecological Model further supported interpretation by considering influences at individual, interpersonal, and structural levels. Although reliance on secondary data and variation in study designs may affect the strength of conclusions, the overall approach provided a robust and theoretically informed framework for examining digital health engagement in dementia prevention.







[bookmark: _Toc232034628]Chapter 4 Result
[bookmark: _Toc232034629]4.1 Introduction
This chapter presents the findings of the systematic literature review on the role of digital health interventions in dementia prevention among older adults. Sixteen studies were included, encompassing a range of methodologies such as randomised controlled trials, intervention studies, observational research, qualitative studies, and scoping reviews. Together, these studies provided evidence on digital interventions designed to support dementia prevention, promote cognitive health, and encourage behaviour change among older populations.
Thematic synthesis identified four key themes aligned with the review objectives: (1) digital health interventions for dementia prevention, (2) digital engagement and adherence, (3) factors enabling and hindering digital health engagement, and (4) the influence of digital health technologies on cognitive health and dementia risk. The findings are presented according to these themes to highlight common patterns, differences, and evidence gaps across the literature, providing a structured understanding of how digital technologies may contribute to dementia prevention and healthy ageing.
[bookmark: _Toc232034630]4.2 Characteristics of Included Studies
The characteristics of the included studies are summarised in Table 4.1.
[bookmark: _Toc231944276]Table 2 Thematic Table
	Theme
	Sub-theme
	Selected Key Studies

	 Theme: 1 Digital Health Interventions for Dementia Prevention
	Types of digital interventions, lifestyle programmes, eHealth, mHealth, cognitive health promotion, digital monitoring, dementia prevention strategies
	Coley et al. (2022); Bunyan et al. (2024). 
Rosenberg et al. (2024). 
Bott et al. (2018/VC Health Study). 
Fishman et al. (2025). 
Riera et al. (2025)

	Theme: 2 Digital Engagement and Adherence
	Uptake, participation, adherence, sustained use, user engagement, intervention utilisation, engagement patterns
	Coley et al. (2022); Bunyan et al. (2025). 
Schroeder et al. (2025). 
Essery et al. (2021). 
Peng et al. (2024)

	Theme: 3 Barriers and Facilitators Influencing Digital Health Engagement
	Digital literacy, usability, accessibility, technology acceptance, motivation, confidence, cognitive barriers, implementation challenges
	Money et al. (2024). 
Kebede et al. (2022). 
Schmidt et al. (2025); Panzavolta et al. (2025). 
Da et al. (2025)

	Theme: 4 Impact of Digital Health Technologies on Cognitive Health and Dementia Risk
	Cognitive outcomes, behaviour change, dementia risk reduction, healthy ageing, self-management, quality of life, health improvement
	Coley et al. (2022). 
Peng et al. (2024). 
Glenn et al. (2019). 
Riera et al. (2025); Rosenberg et al. (2024)


[bookmark: _Toc232034631]4.2.1 Digital Health Interventions for Dementia Prevention
Digital health interventions for dementia prevention emerged as a major theme across the included studies. The evidence suggests that digital technologies can support lifestyle modification, health education, cognitive health promotion, and behavioural change among older adults. Several interventions were specifically designed to address modifiable dementia risk factors, including physical inactivity, poor diet, limited cognitive stimulation, and low engagement with preventive health behaviours.
4.2.1.1 Lifestyle Behaviour Modification and Dementia Risk Reduction
Lifestyle modification was identified as a central mechanism through which digital interventions may contribute to dementia prevention. Coley et al. (2022) reported that participants who demonstrated higher levels of engagement with a coach-supported eHealth intervention showed greater improvements in lifestyle-related dementia risk factors compared with less engaged participants. Although the study primarily examined intervention engagement, the findings indicated that sustained participation was associated with healthier behavioural profiles and improved risk-factor management.
Similarly, Bunyan et al. (2024) evaluated the Five Lives digital dementia prevention programme among 154 cognitively healthy adults aged 50–69 years. Participants were allocated to a digital coaching intervention alone, digital coaching plus virtual clinician support, or a control condition. Mean engagement was reported at approximately 35 completed activities per participant per week, indicating a high level of intervention adherence. Statistical analysis demonstrated a significantly greater improvement in lifestyle scores within the intervention groups compared with controls (F (181) ==3.10, p=0.049). Participants receiving the intervention showed improvements across several behavioural domains, including physical activity, diet, sleep quality, stress management, and mental stimulation. However, no statistically significant difference was observed between the digital coaching-only group and the digital coaching plus clinician-support group, suggesting that the digital intervention itself accounted for the majority of behavioural improvements.
Additional evidence was reported by Fishman et al. (2025), who evaluated a cognitive health promotion webinar intervention designed to improve dementia risk awareness and encourage behavioural change. The study found that approximately 90% of participants expressed motivation to adopt healthier behaviours following the intervention, while 74% reported implementing at least one positive behaviour change during follow-up. Additionally, more than four-fifths of participants indicated that the educational content improved their understanding of dementia risk factors. These findings indicate that digital education interventions may increase awareness and promote behavioural intentions associated with dementia risk reduction.
Collectively, the evidence indicates that digital lifestyle interventions can positively influence health behaviours associated with cognitive health. Across the studies, interventions targeting modifiable risk factors demonstrated favourable outcomes in physical activity, dietary behaviours, cognitive engagement, and health awareness. Importantly, participant engagement consistently emerged as a significant determinant of intervention effectiveness, with higher levels of participation associated with greater behavioural improvements.
Comparison across studies revealed both similarities and differences. While Bunyan et al. (2024) employed a structured digital coaching platform and reported statistically significant improvements in lifestyle scores, Fishman et al. (2025) utilised an educational approach focused on risk awareness and motivation. Despite these methodological differences, both studies demonstrated positive effects on behavioural outcomes associated with dementia prevention. However, neither study provided evidence regarding actual dementia incidence reduction, highlighting the need for sustained longitudinal follow-up to determine whether behavioural improvements translate into measurable reductions in dementia risk.
Overall, the findings suggest that digital health interventions offer a promising and scalable strategy for promoting lifestyle changes associated with dementia prevention. Nevertheless, further large-scale randomised controlled trials with extended follow-up periods are required to establish the long-term efficacy of these interventions and their potential effect on dementia incidence.
[bookmark: _Toc232034632]4.3 Digital Engagement and Adherence
Digital engagement and adherence emerged as a critical theme across the reviewed literature, as the effectiveness of digital dementia prevention interventions depends not only on intervention content but also on participants’ willingness and ability to engage consistently with the technology. Evidence from the included studies suggests that higher engagement levels are associated with more favourable behavioural and cognitive outcomes, highlighting adherence as a key determinant of intervention success.
[bookmark: _Toc232034633]4.3.1 Factors Influencing User Engagement
A consistent finding across the reviewed studies was the relationship between intervention engagement and positive health outcomes. Coley et al. (2022) reported that participants demonstrating higher engagement with a coach-supported eHealth intervention achieved greater improvements in lifestyle-related dementia risk factors than those with lower engagement levels. These findings suggest that active participation may be necessary to realise the potential benefits of digital dementia prevention programmes.
Further evidence was reported by Bunyan et al. (2024), who evaluated the Five Lives digital intervention among 154 adults aged 50–69 years. Participants completed an average of approximately 35 digital activities per week, demonstrating a high level of engagement throughout the 12-week intervention period. Statistical analysis indicated that intervention participants achieved significantly greater lifestyle improvements compared with controls (F (1,81) =3.10, p=0.049), suggesting that sustained engagement with digital content may contribute directly to behavioural change and dementia risk reduction. Notably, total engagement alone was not found to predict lifestyle score improvement, indicating that the quality and relevance of intervention activities may be equally important as participation frequency.
Schroeder et al. (2025) further emphasised the importance of usability and perceived usefulness in determining adherence to digital monitoring technologies. Participants who considered the technology beneficial and easy to use demonstrated higher levels of sustained engagement. These findings are consistent with technology acceptance models, which identify perceived usefulness and ease of use as Primary predictors of technology adoption and continued utilisation among older adults.
Comparison of these studies demonstrates that engagement is influenced by both individual motivation and technological design. While Coley et al. (2022) focused on behavioural engagement within a structured intervention programme, Bunyan et al. (2024) quantified participant interaction through weekly activity completion rates, and Schroeder et al. (2025) examined real-world technology adherence. Despite methodological differences, all studies emphasised that active and sustained participation is essential for achieving positive intervention outcomes.
[bookmark: _Toc232034634]4.3.2 Sustained Participation and Long-Term Adherence
Maintaining engagement over time remains a significant challenge in digital dementia prevention interventions. Bunyan et al. (2025) investigated patterns of long-term participation and reported considerable variation in adherence among participants. While some individuals maintained consistent use throughout the intervention period, others demonstrated declining engagement over time. These findings suggest that individual characteristics, motivation, confidence, and personal circumstances may influence long-term participation.
The importance of intervention design was emphasised by Essery et al. (2021), who developed the Active Brains intervention using behavioural science principles and a user-centred design approach. Rather than focusing solely on technological functionality, the intervention incorporated participant feedback, accessibility considerations, and behavioural change techniques intended to maximise engagement and adherence. The study highlighted the importance of tailoring interventions to older adults’ preferences and capabilities, thereby improving acceptability and increasing the likelihood of sustained use.
The findings suggest that adherence is shaped by both participant-related and intervention-related factors. Participant motivation, confidence in using technology, and perceived health benefits influence continued use, while intervention usability, accessibility, and relevance determine whether engagement can be maintained over extended periods. Importantly, attrition was identified as a recurring challenge across several studies, indicating that maintaining participation remains one of the most significant barriers to digital intervention effectiveness.
[bookmark: _Toc232034635]4.3.3 Synthesis of Digital Engagement and Adherence
Collectively, the evidence demonstrates that engagement and adherence are fundamental components of successful digital dementia prevention interventions. Studies consistently showed that participants who engaged more actively with interventions achieved more favourable behavioural and health-related outcomes. For example, Bunyan et al. (2024) demonstrated statistically significant lifestyle improvements among intervention participants (p=0.049) alongside high engagement levels averaging 35 activities per week, while Coley et al. (2022) reported stronger behavioural improvements among highly engaged users.
Several facilitators of engagement were identified, including intervention usability, perceived usefulness, personal motivation, behavioural support, and user-centred design. Conversely, poor usability, limited confidence, declining motivation, and intervention burden were associated with reduced participation and higher attrition rates.
Overall, the findings suggest that digital dementia prevention programmes require more than effective content alone. Successful implementation depends upon maintaining participant engagement through accessible technology, personalised support, and intervention designs that address behavioural and motivational factors. Future research should prioritise long-term adherence outcomes and investigate strategies capable of sustaining engagement beyond the initial intervention period, as sustained participation appears essential for maximising dementia prevention benefits.
[bookmark: _Toc232034636]4.4 Barriers and Facilitators Influencing Digital Health Engagement
Enablers and barriers influencing digital health engagement emerged as a significant theme within the reviewed literature. Although digital technologies offer considerable potential for dementia prevention and cognitive health promotion, successful implementation depends upon users’ ability, confidence, and willingness to engage with these technologies. The evidence suggests that digital literacy, confidence, motivation, usability, accessibility, and cognitive functioning play important roles in determining technology uptake and continued utilisation among older adults.
[bookmark: _Toc232034637]4.4.1 Digital Literacy, Confidence and Motivation
Digital literacy and technological confidence were consistently identified as key facilitators of digital health engagement. Kebede et al. (2022), in a scoping review examining factors influencing digital technology engagement among older adults, identified digital competence, motivation, accessibility, and confidence as primary determinants of successful technology adoption. The review highlighted that older adults with greater digital literacy were significantly more likely to engage with digital interventions and sustain participation over time. Furthermore, perceived usefulness and anticipated health benefits emerged as important motivational drivers influencing technology acceptance.
Similar findings were reported by Money et al. (2024), who explored barriers and facilitators affecting older adults’ engagement with digital health services. Qualitative findings demonstrated that participants with greater confidence in their technological abilities were more willing to engage with online health interventions. Conversely, individuals reporting limited technological experience often expressed anxiety regarding technology use, reducing their likelihood of participation. Participants also reported that perceived relevance and anticipated personal benefit influenced motivation to engage with digital interventions.
Comparison of the studies revealed substantial consistency regarding the importance of confidence and motivation. Both Kebede et al. (2022) and Money et al. (2024) identified digital literacy as a prerequisite for meaningful engagement. However, while Kebede et al. (2022) synthesised evidence across multiple studies and settings, Money et al. (2024) provided deeper insights into personal experiences and perceptions influencing engagement decisions.
The findings suggest that interventions designed to improve digital literacy and increase technological confidence may enhance participation rates among older adults. Furthermore, providing clear explanations regarding intervention benefits may strengthen motivation and improve sustained engagement.
[bookmark: _Toc232034638]4.4.2 Usability, Accessibility and Cognitive Challenges
Usability and accessibility were identified as critical determinants of successful digital health engagement, particularly among individuals experiencing cognitive impairment. Schmidt et al. (2025) reported that technology acceptance among people with Mild Cognitive Impairment (MCI) was strongly influenced by ease of use, confidence, perceived usefulness, and available support. Participants demonstrated greater willingness to engage with technologies characterised by intuitive interfaces, simple navigation systems, and minimal cognitive burden.
Similarly, Panzavolta et al. (2025) identified several dementia-specific barriers affecting technology adoption. These included memory difficulties, reduced self-confidence, difficulties understanding instructions, accessibility challenges, and concerns regarding independent technology use. Participants experiencing cognitive impairment frequently reported difficulties remembering operational steps and navigating complex digital interfaces, creating substantial barriers to engagement.
The evidence suggests that cognitive impairment introduces additional challenges beyond those experienced by cognitively healthy older adults. Technologies requiring multiple operational steps, complex navigation pathways, or extensive memory demands were associated with reduced engagement and lower acceptance rates. Conversely, interventions incorporating simplified interfaces, visual guidance, automated reminders, and caregiver support demonstrated greater acceptability among individuals experiencing cognitive decline.
Both studies emphasised the importance of user-centred design principles. Technologies specifically adapted to the cognitive needs of older adults appeared more successful in supporting engagement than standardised interventions developed for the general population. These findings support recommendations that future digital health technologies should be designed with consideration for varying cognitive abilities and functional limitations.
[bookmark: _Toc232034639]4.4.3 Influence of Cognitive Load and Technology Complexity
Additional evidence regarding engagement barriers was provided by Da et al. (2025), who examined factors influencing participation in digital health technologies among individuals with cognitive impairment. The review identified cognitive load as a significant determinant of engagement. Technologies requiring excessive attention, memory, problem-solving, or multitasking abilities were associated with lower participation rates and reduced intervention adherence.
Participants experiencing cognitive difficulties reported greater challenges when interacting with highly complex systems, particularly those involving multiple interfaces, frequent updates, or extensive information processing requirements. In contrast, technologies employing simplified workflows, automated functions, and personalised support mechanisms demonstrated greater usability and engagement potential.
These findings complement those reported by Schmidt et al. (2025) and Panzavolta et al. (2025), suggesting that cognitive accessibility represents a fundamental requirement for successful digital health intervention implementation. The evidence indicates that reducing technological complexity may improve participation and facilitate greater accessibility for individuals at risk of cognitive decline.
[bookmark: _Toc232034640]4.4.4 Synthesis of Barriers and Facilitators Influencing Digital Health Engagement
Collectively, the findings demonstrate that engagement with digital health technologies is influenced by a complex interaction of individual, technological, and cognitive factors. Across the reviewed studies, digital literacy, technological confidence, motivation, usability, accessibility, and cognitive functioning consistently emerged as major determinants of successful engagement.
Facilitators included strong digital skills, confidence in technology use, perceived usefulness, personalised support, intuitive design, and accessible interfaces. These factors increased technology acceptance and promoted sustained participation. Conversely, barriers included limited digital literacy, low confidence, technological anxiety, cognitive impairment, memory difficulties, poor usability, and excessive cognitive demands.
Importantly, individuals among individuals with Mild Cognitive Impairment and early-stage dementia appeared particularly vulnerable to engagement challenges. As a result, interventions designed for dementia prevention must extend beyond technological innovation alone and incorporate user-centred design principles that accommodate cognitive limitations and promote accessibility.
Overall, the evidence suggests that successful implementation of digital dementia prevention interventions requires a comprehensive approach addressing both technological and human factors. By reducing barriers and strengthening facilitators, digital health technologies may achieve greater reach, improve participation, and maximise their contribution to dementia prevention and cognitive health promotion among older adults.
[bookmark: _Toc232034641]4.5 Impact of Digital Health Technologies on Cognitive Health and Dementia Risk
The final theme explored the impact of digital health technologies on cognitive health outcomes and dementia risk reduction among older adults. The reviewed studies indicate that digital interventions may support cognitive wellbeing through cognitive training, stimulation, and indirect mechanisms, including lifestyle modification, health education, behavioural change, and self-management support. Although intervention designs varied considerably across studies, a consistent pattern emerged whereby digital technology engagement was associated with improvements in cognitive health indicators and behaviours linked to reduced dementia risk.
[bookmark: _Toc232034642]4.5.1 Cognitive Health Outcomes
Several studies reported positive effects of digital interventions on cognitive functioning among older adults. Glenn et al. (2019) evaluated a digital cognitive training programme designed to improve cognitive performance through structured mental exercises. Participants demonstrated improvements in memory, attention, and processing speed following intervention participation. The intervention provided repeated cognitive stimulation targeting multiple cognitive domains, suggesting that regular engagement with digital cognitive training may contribute to maintaining or enhancing cognitive performance among older adults.
Similarly, Rosenberg et al. (2024) examined a digitally supported multimodal lifestyle intervention designed to improve brain health through simultaneous targeting of multiple dementia risk factors. Participants reported improvements in both cognitive outcomes and overall health measures following intervention completion. Unlike Glenn et al. (2019), whose intervention focused primarily on direct cognitive stimulation, Rosenberg et al. (2024) incorporated broader behavioural and lifestyle components, including physical activity, health education, and self-management strategies. The findings suggest that cognitive improvements may be achieved not only through direct cognitive exercises but also through interventions promoting overall health and wellbeing.
Comparison of these studies highlights two distinct pathways through which digital technologies may influence cognitive health. Glenn et al. (2019) demonstrated direct cognitive enhancement through structured training activities, whereas Rosenberg et al. (2024) reported cognitive benefits resulting from broader lifestyle interventions. Despite differences in intervention design, both studies suggest that digital health technologies may contribute positively to cognitive functioning among older adults.
The findings also support current theoretical models proposing that cognitive reserve may be strengthened through ongoing cognitive stimulation and active engagement in mentally challenging activities. Digital interventions may therefore provide scalable opportunities for supporting cognitive maintenance and delaying age-related cognitive decline.
[bookmark: _Toc232034643]4.5.2 Dementia Risk Reduction Through Behavioural Change
The evidence further suggests that digital technologies may contribute to dementia prevention by promoting behavioural changes associated with reduced dementia risk. Coley et al. (2022) reported that greater engagement with a coach-supported eHealth intervention was associated with healthier lifestyle behaviours and lower dementia risk profiles. Participants who engaged more actively with the intervention demonstrated greater improvements in modifiable risk factors, including behaviours associated with cardiovascular health, physical activity, and cognitive wellbeing.
Additional support was provided by Bunyan et al. (2024), who evaluated the Five Lives digital lifestyle intervention among 154 adults aged 50–69 years. Participants completed approximately 35 intervention activities per week, indicating substantial engagement with the programme. Statistical analysis demonstrated significantly greater lifestyle improvements among intervention participants compared with controls (F (1,81) =3.10, p=0.049). The intervention targeted multiple modifiable dementia risk factors, including diet, sleep, physical activity, stress management, and cognitive stimulation. These findings suggest that digital interventions may support behavioural modifications known to reduce future dementia risk.
Fishman et al. (2025) further demonstrated the potential value of digital educational interventions. Following participation in a cognitive health promotion webinar, around 90% of participants reported increased motivation to adopt healthier behaviours, while 74% implemented at least one behavioural change during follow-up. The findings indicate that digital health education may increase awareness of dementia risk factors and encourage behavioural modifications associated with brain health improvement.
Collectively, these studies demonstrate that digital technologies may influence dementia risk indirectly by encouraging engagement in healthier lifestyles and supporting long-term behavioural change. Given that approximately 40% of dementia cases have been attributable to modifiable risk factors, interventions targeting lifestyle behaviours may represent an important component of dementia prevention strategies.
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Beyond structured interventions, broader engagement with digital technologies was also associated with positive cognitive health outcomes. Peng et al. (2024) examined the association between digital technology use and dementia risk and reported that greater technology engagement was associated with lower dementia risk among older adults. The findings suggest that routine technology use may support healthy ageing through increased cognitive stimulation, social interaction, information access, and engagement with health-promoting activities.
The study proposed several mechanisms through which digital engagement may contribute to cognitive health. Regular interaction with technology requires memory, attention, decision-making, and problem-solving abilities, thereby providing ongoing cognitive stimulation. Additionally, digital platforms may facilitate social connectivity, reduce isolation, and improve access to healthcare information, all of which have been identified as protective factors against cognitive decline.
Although the observational nature of the study prevents causal conclusions, the findings complement those reported in intervention-based studies. Together, the evidence suggests that both structured digital interventions and general technology engagement may contribute positively to cognitive health and dementia prevention.
[bookmark: _Toc232034645]4.5.4 Synthesis of Cognitive Health and Dementia Risk Outcomes
Overall, the evidence provides encouraging support for the role of digital health technologies in supporting cognitive health and mitigating dementia risk among older adults. Across the reviewed studies, digital interventions were associated with enhanced cognitive functioning, healthier lifestyle behaviours, increased health awareness, enhanced self-management, and reduced dementia risk profiles.
Importantly, digital technologies appear capable of influencing cognitive health through multiple pathways. Direct pathways include cognitive training and mental stimulation interventions that target memory, attention, and processing speed. Indirect pathways involve behaviour change, lifestyle modification, health education, and increased engagement in activities known to support brain health.
The strongest evidence emerged from interventions targeting modifiable dementia risk factors. For example, Bunyan et al. (2024) demonstrated statistically significant gains in lifestyle behaviours (p=0.049) among intervention participants, while Fishman et al. (2025) reported high rates of behavioural change adoption following digital education. Similarly, Coley et al. (2022) found that higher intervention engagement was associated with greater reductions in dementia risk factors, reinforcing the importance of sustained participation.
Nevertheless, several limitations were identified across the evidence base. Many studies employed feasibility designs, observational methodologies, relatively short follow-up periods, or self-reported outcome measures. Furthermore, direct evidence demonstrating reductions in dementia incidence remains limited. Consequently, while digital interventions appear effective in modifying risk factors associated with dementia, further longitudinal randomised controlled trials are required to establish whether these behavioural and cognitive improvements translate into long-term reductions in dementia prevalence.
Overall, the findings suggest that digital health technologies represent a promising and scalable approach for supporting healthy cognitive ageing and dementia prevention. By combining cognitive stimulation, behavioural support, health education, and personalised intervention strategies, digital technologies may play an increasingly important role in future public health approaches to dementia prevention.
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This chapter presented the findings of the systematic literature review exploring the role of digital health technologies in dementia prevention among older adults. Through thematic synthesis of the included studies, four key themes were identified: digital health interventions for dementia prevention, digital engagement and adherence, barriers and facilitators influencing digital health engagement, and the role of digital health technologies in cognitive health and dementia risk.
The first theme demonstrated that digital health interventions, including eHealth programmes, lifestyle interventions, personalised coaching, and multimodal approaches, have the potential to promote healthier behaviours associated with dementia risk reduction. Across the studies, participants reported improvements in lifestyle practices, health-related behaviours, and quality of life, suggesting that digital interventions may provide accessible and scalable approaches for supporting dementia prevention among ageing populations.
The second theme highlighted the importance of engagement and adherence in determining intervention effectiveness. The findings indicated that sustained participation was strongly associated with positive behavioural and health outcomes. Factors such as usability, perceived usefulness, intervention relevance, and user-centred design influenced continued engagement. However, maintaining long-term adherence remained a significant challenge, with several studies reporting declining participation over time.
The third theme identified a range of barriers and facilitators affecting digital health engagement. Digital literacy, technological confidence, motivation, usability, and accessibility emerged as important facilitators, while cognitive impairment, memory difficulties, poor usability, and limited digital skills acted as barriers. The findings emphasised the importance of designing interventions that are accessible, supportive, and responsive to the diverse needs of older adults, particularly those experiencing cognitive decline.
The final theme examined the impact of digital health technologies on cognitive health and dementia risk. The reviewed evidence suggested that digital interventions may improve cognitive functioning, support behaviour change, enhance quality of life, and contribute to dementia risk reduction. Positive outcomes were reported across studies investigating cognitive training, multimodal lifestyle interventions, digital coaching, and broader technology engagement. However, variations in study design, intervention characteristics, and outcome measures limited direct comparison of findings.
Overall, the findings indicate that digital health technologies represent a promising approach for supporting dementia prevention and promoting cognitive health among older adults. While the evidence demonstrates positive outcomes across multiple domains, methodological limitations and the lack of long-term outcome data highlight the need for further robust research. The following chapter examines these findings in relation to existing literature, theoretical perspectives, and their broader implications for dementia prevention policy, practice, and future research.
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[bookmark: _Toc232034648]5.1 Introduction
This chapter examines the findings presented in Chapter 4 in relation to the aim of the review, which explored the role of digital health technologies in supporting dementia prevention among older adults. The discussion is organised around four themes identified through thematic synthesis: digital health interventions for dementia prevention, digital engagement and adherence, barriers and facilitators influencing digital health engagement, and the role of digital health technologies on cognitive health and dementia risk (Coley et al., 2022; Bunyan et al., 2024; Glenn et al., 2019).
The findings are critically interpreted in relation to existing evidence, theoretical perspectives, and practical implications and policy. To support this discussion, the Technology Acceptance Model (Davis, 1989), Digital Divide Theory (Van Dijk, 2020), and Cognitive Reserve Theory (Stern, 2012) are used to explain technology adoption, digital engagement, and cognitive health outcomes among older adults. The chapter concludes by considering implications for practice, future research recommendations, strengths, and limitations of the review, and the overall contribution of digital health technologies to dementia prevention.
[bookmark: _Toc232034649]5.1.1 Digital Health Interventions for Dementia Prevention
The findings suggest that digital health interventions have considerable potential to support dementia prevention among older adults by promoting healthier lifestyle behaviours and increasing awareness of modifiable dementia risk factors (Coley et al., 2022; Bunyan et al., 2024; Rosenberg et al., 2024). Across the reviewed studies, interventions focused on physical activity, diet, cognitive stimulation, sleep, and health education, all of which have been recognised as key determinants of cognitive health. These findings support evidence from the Lancet Commission, which estimates that an estimated 40% of dementia cases may be attributable to modifiable risk factors.
A consistent finding across the studies was the positive influence of digital interventions on health-related behaviours. Bunyan et al. (2024) reported significant improvements in lifestyle scores among intervention participants compared with controls, while Fishman et al. (2025) found that most participants reported increased motivation to adopt healthier behaviours following a digital educational intervention. Similarly, Riera et al. (2025) observed improvements in quality of life and health-related behaviours following personalised digital coaching. Collectively, these findings suggest that digital technologies may facilitate behaviour change associated with improved brain health.
The effectiveness of these interventions may be understood through Cognitive Reserve Theory (Stern, 2012), which suggests that engagement in cognitively stimulating and health-promoting activities may strengthen resilience against cognitive decline. By encouraging participation in healthy lifestyle behaviours, digital interventions may contribute indirectly to the development of cognitive reserve and support long-term brain health. This interpretation helps explain why interventions targeting multiple behavioural risk factors frequently reported positive outcomes.
However, the evidence also highlights important limitations. Most studies measured behavioural outcomes, lifestyle changes, or quality-of-life improvements rather than actual dementia incidence (Coley et al., 2022; Fishman et al., 2025; Riera et al., 2025). Consequently, although digital interventions appear effective in modifying recognised dementia risk factors, it remains unclear whether these improvements translate into long-term reductions in dementia prevalence. Therefore, the relationship between behaviour changes and dementia prevention remains largely inferential.
The findings further suggest that multimodal interventions may offer greater benefits than single-component approaches. Rosenberg et al. (2024) reported positive outcomes from a digitally supported intervention targeting multiple health domains simultaneously, while Coley et al. (2022) found that greater engagement with a coach-supported programme was associated with more favourable lifestyle outcomes. These findings indicate that dementia prevention may require comprehensive approaches that address the interaction between behavioural, physical, and cognitive health factors.
Personalised support also emerged as an important component of intervention effectiveness. Riera et al. (2025) demonstrated positive outcomes from digital coaching interventions, whereas Fishman et al. (2025) primarily improved awareness and motivation through education-based approaches. This suggests that interventions incorporating individualised guidance and goal setting may be more effective in sustaining behaviour change than information provision alone. Nevertheless, personalised interventions may require greater resources, potentially limiting scalability within public health settings.
Despite generally positive findings, the evidence base continues to be limited by methodological constraints. Several studies focused on feasibility, short-term outcomes, or participant-reported measures rather than objective long-term endpoints (Bott et al., 2018; Bunyan et al., 2024; Fishman et al., 2025). Variations in intervention design and outcome measurement further reduce comparability across studies. These limitations make it difficult to determine which intervention components are most effective for supporting long-term dementia prevention.
Overall, the findings suggest that digital health interventions are a promising strategy for supporting dementia prevention through behaviour change, health education, and personalised support. However, current evidence provides stronger support for modifying dementia risk factors than for directly preventing dementia itself. Further longitudinal studies are therefore required to establish whether behavioural improvements achieved through digital interventions result in sustained reductions in dementia risk.
[bookmark: _Toc232034650]5.2.2 Digital Engagement and Adherence
The findings indicate that engagement and adherence are critical determinants of the effectiveness of digital health interventions for dementia prevention (Coley et al., 2022; Bunyan et al., 2025; Schroeder et al., 2025). While digital technologies offer opportunities to support behaviour change and cognitive health, these benefits are unlikely to be achieved without sustained participation. Therefore, engagement should be viewed not merely as intervention usage but as a key mechanism through which positive outcomes are realised.
A consistent finding across the reviewed studies was the positive association between engagement and intervention outcomes. Coley et al. (2022) reported that participants who engaged more actively with a coach-supported intervention demonstrated greater improvements in lifestyle behaviours linked to dementia risk reduction. Similarly, Peng et al. (2024) found that increased levels of digital technology use were associated with reduced dementia risk. These findings suggest that continued engagement may enhance the effectiveness of digital prevention strategies.
The relationship between engagement and intervention success can be explained using the Technology Acceptance Model (Davis, 1989). According to this model, perceived usefulness and ease of use influence an individual’s willingness to adopt and continue using technology. The findings of Schroeder et al. (2025) support this perspective, demonstrating that adherence was strongly influenced by participants’ perceptions of technology usability and value. Older adults were more likely to remain engaged when technologies were simple to use and perceived as beneficial.
Despite the importance of engagement, maintaining adherence over time emerged as a major challenge. Bunyan et al. (2025) reported considerable variation in long-term participation, indicating that engagement often declines during intervention delivery. Similarly, Schroeder et al. (2025) found that sustained use was influenced by changing user experiences and motivation levels. These findings suggest that initial technology adoption does not necessarily guarantee long-term adherence.
The evidence also highlights the role of intervention design in supporting engagement. Essery et al. (2021) developed the Active Brains intervention using a user-centred approach that incorporated behavioural science principles and participant feedback. This finding suggests that engagement should not be regarded solely as an individual responsibility but rather as an outcome shaped by intervention design, usability, and accessibility. Technologies that align with user preferences may be more successful in maintaining participation over time.
However, the direction of the relationship between engagement and positive outcomes remains unclear. It is possible that individuals who are already motivated to maintain healthy lifestyles are more likely to engage consistently with digital interventions, rather than engagement itself producing improved outcomes (Coley et al., 2022; Peng et al., 2024). Consequently, current evidence does not fully establish whether engagement acts as a cause of positive outcomes or simply reflects pre-existing participant characteristics.
Another limitation concerns the inconsistency in how engagement and adherence were measured across studies. Coley et al. (2022) assessed participation within a structured intervention, Bunyan et al. (2025) examined long-term engagement patterns, and Schroeder et al. (2025) focused on adherence to monitoring technologies. These methodological differences reduce comparability and make it difficult to identify the most effective strategies for promoting sustained engagement.
Overall, the findings suggest that engagement and adherence are fundamental to the success of digital dementia prevention interventions. Although higher engagement is generally associated with more favourable outcomes, maintaining long-term participation remains a significant challenge. Future interventions should prioritise usability, personalisation, and behavioural support to improve adherence and maximise the potential benefits of digital health technologies for dementia prevention.
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The findings indicate that engagement with digital health technologies is influenced by a combination of individual, technological, and contextual factors rather than access to technology alone (Money et al., 2024; Kebede et al., 2022; Schmidt et al., 2025). While digital interventions offer opportunities to support dementia prevention, their effectiveness relies on users’ ability to confidence, and willingness to engage with digital platforms. Consequently, understanding barriers and facilitators is essential for improving intervention accessibility and effectiveness.
A major barrier identified across the studies was limited digital literacy and technological confidence. Money et al. (2024) and Kebede et al. (2022) found that older adults with limited experience of digital technologies often experienced difficulties navigating online platforms and reported limited confidence in using technology independently. These findings suggest that digital exclusion may persist even when technology is available, potentially limiting participation in digital dementia prevention programmes.
The findings can be interpreted through Digital Divide Theory, which proposes that inequalities in technology access, skills, and usage contribute to unequal participation in digital services (Van Dijk, 2020). The barriers identified by Money et al. (2024) and Kebede et al. (2022) support this perspective, demonstrating that access alone is insufficient if individuals lack the skills or confidence required to engage effectively. Therefore, digital inequalities may influence who benefits from dementia prevention interventions.
Usability emerged as another important determinant of engagement. Schmidt et al. (2025) reported that older adults with Mild Cognitive Impairment (MCI) were more likely to engage with technologies that were simple, intuitive, and easy to navigate. Similarly, Da et al. (2025) identified cognitive load as a significant challenge, particularly when technologies required complex decision-making or multiple operational steps. These findings suggest that intervention design plays a critical role in supporting participation among cognitively vulnerable populations.
The evidence further indicates that cognitive impairment creates additional barriers to engagement. Panzavolta et al. (2025) found that memory difficulties, reduced confidence, and concerns regarding technology use limited participation among individuals experiencing cognitive decline. Likewise, Schmidt et al. (2025) reported that self-efficacy and perceived ability influenced technology acceptance. These findings suggest that standard digital interventions may not adequately meet the needs of users experiencing cognitive difficulties.
Despite these barriers, several facilitators were consistently identified across the literature. Money et al. (2024) reported that perceived usefulness and personal relevance encouraged engagement, while Kebede et al. (2022) highlighted motivation, confidence, and positive attitudes towards technology as important facilitators. Older adults were demonstrated greater engagement when they understood how digital technologies could benefit their health and wellbeing. This finding is consistent with the Technology Acceptance Model, which identifies perceived usefulness as a key determinant of technology adoption (Davis, 1989).
However, the Technology Acceptance Model does not fully explain the complexity of engagement observed within the reviewed studies. While perceived usefulness and ease of use were important influences, broader factors such as cognitive impairment, ageing-related challenges, and digital inequalities also affected participation (Panzavolta et al., 2025; Da et al., 2025). Consequently, engagement among older adults appears to be determined by technological, psychological, and social factors rather than technology acceptance alone.
Several methodological limitations should be acknowledged when interpreting the findings. Much of the evidence relating to barriers and facilitators was derived from qualitative studies and self-reported experiences, which may be influenced by participant perceptions and contextual factors (Money et al., 2024; Panzavolta et al., 2025). Furthermore, differences in participant characteristics and intervention types make direct comparison across studies challenging.
Overall, the findings suggest that successful engagement with digital health technologies depends on digital literacy, confidence, usability, motivation, and cognitive functioning. While facilitators such as perceived usefulness and technological confidence can enhance participation, barriers including cognitive decline, low digital literacy, and poor usability may significantly limit engagement. These findings reinforce the importance of integrating user-centred design principles into digital dementia prevention interventions, ensuring that both cognitive capacities and technological accessibility are adequately considered during development.
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The findings suggest that digital health technologies may contribute positively to cognitive health and dementia risk reduction among older adults (Coley et al., 2022; Peng et al., 2024; Rosenberg et al., 2024). Across the reviewed studies, digital interventions were associated with improvements in cognitive functioning, health-related behaviours, and quality of life. However, the evidence indicates that digital technologies may influence dementia risk primarily through behavioural and lifestyle modification rather than direct effects on cognition alone.
Several studies reported positive cognitive outcomes following digital intervention use. Glenn et al. (2019) found improvements in memory, attention, and processing speed among participants using a digital cognitive training platform. Similarly, Rosenberg et al. (2024) reported positive cognitive and health-related outcomes following participation in a digitally supported multimodal lifestyle intervention. These findings suggest that digital technologies may support cognitive functioning through both direct cognitive stimulation and broader health promotion activities.
The findings can be interpreted through Cognitive Reserve Theory, which suggests that participation in cognitively stimulating activities may enhance resilience to age-related cognitive decline (Stern, 2012). Digital cognitive training programmes and lifestyle interventions may therefore contribute to cognitive reserve by encouraging ongoing mental activity, learning, and behavioural engagement. This theoretical perspective provides a possible explanation for the positive cognitive outcomes reported across several studies.
Despite these promising findings, caution is required when interpreting cognitive improvements as evidence of dementia prevention. Glenn et al. (2019) and Rosenberg et al. (2024) primarily measured short-term cognitive performance rather than dementia incidence. Improvements in memory or attention do not necessarily indicate a reduced likelihood of developing dementia later in life. Consequently, current evidence provides stronger support for cognitive health promotion than for direct dementia prevention.
Behavioural change emerged as another important pathway through which digital technologies may influence dementia risk. Coley et al. (2022) reported that greater engagement with a coach-supported intervention was associated with healthier lifestyle behaviours, while Riera et al. (2025) identified improvements in health-related behaviours and quality of life following personalised digital coaching. Given that many recognised dementias risk factors are behavioural in nature, these findings suggest that digital interventions may contribute indirectly to dementia prevention through risk-factor modification.
Additional support was provided by Peng et al. (2024), who found that greater digital technology utilisation was associated with lower dementia risk among older adults. The authors suggested that technology use may promote cognitive stimulation, social engagement, health management, and access to information, all of which are linked to healthier ageing. However, because the study employed an observational design, causality cannot be established with certainty.
A key limitation across the evidence base concerns the uncertainty surrounding causal relationships. Individuals who engage regularly with digital technologies may already possess higher levels of cognitive functioning, health awareness, or motivation to maintain their wellbeing (Peng et al., 2024). Therefore, it remains unclear whether digital technology use reduces dementia risk or whether individuals with lower dementia risk are simply more likely to use digital technologies. This limitation highlights the need for longitudinal studies capable of establishing causal pathways more effectively.
Methodological limitations also reduce the strength of current conclusions. The reviewed studies employed diverse intervention designs, participant populations, and outcome measures, making direct comparison difficult (Glenn et al., 2019; Rosenberg et al., 2024). Furthermore, most studies focused on short-term outcomes and did not examine dementia incidence over extended follow-up periods (Coley et al., 2022; Riera et al., 2025). Consequently, the long-term effectiveness of digital interventions remains uncertain.
Overall, the findings suggest that digital health technologies may support cognitive health, encourage healthier behaviours, and contribute to dementia risk reduction among older adults. However, current evidence provides stronger support for behavioural and cognitive improvements than for direct reductions in dementia incidence. Future longitudinal research is therefore required to determine whether these benefits translate into meaningful long-term dementia prevention outcomes.
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The findings of this review suggest that the effectiveness of digital health technologies in dementia prevention should not be interpreted solely in terms of intervention outcomes. Rather, successful dementia prevention appears to depend on a complex relationship between intervention design, user engagement, accessibility, and cognitive health outcomes (Coley et al., 2022; Bunyan et al., 2025; Money et al., 2024). The four themes identified in this review are therefore interconnected rather than independent components of digital dementia prevention.
Digital health interventions demonstrated potential to improve lifestyle behaviours associated with mitigation of dementia risk (Bunyan et al., 2024; Riera et al., 2025). However, the findings indicate that positive outcomes were often dependent upon sustained engagement with the intervention. Participants who engaged more actively with digital programmes generally reported greater behavioural improvements and more favourable health outcomes (Coley et al., 2022; Peng et al., 2024). This suggests that intervention effectiveness is closely linked to the ability of users to maintain participation over time.
The importance of engagement can be explained through the Technology Acceptance Model (Davis, 1989). Across the reviewed studies, perceived usefulness and ease of use were consistently linked to greater levels of adherence and participation (Schroeder et al., 2025; Money et al., 2024). Older adults were more likely to engage with technologies that were accessible, user-friendly, and relevant to their health needs. Consequently, technology acceptance appears to represent a key mechanism through which digital interventions achieve behavioural outcomes.
At the same time, the findings demonstrated that engagement is influenced by broader social and cognitive factors. Digital literacy, confidence, motivation, and cognitive functioning emerged as important determinants of technology use (Kebede et al., 2022; Panzavolta et al., 2025). These findings support Digital Divide Theory, which proposes that inequalities in digital skills and participation can influence access to digital opportunities (Van Dijk, 2020). Therefore, the benefits of digital dementia prevention interventions may not be distributed equally across older populations.
The findings further suggest that successful engagement may contribute to improved cognitive health through both direct and indirect pathways. Direct effects were observed through cognitive training interventions that enhanced memory, attention, and processing speed (Glenn et al., 2019). Indirect effects occurred through behavioural changes such as increased physical activity, healthier diets, and greater participation in health-promoting activities (Bunyan et al., 2024; Coley et al., 2022). Together, these pathways may contribute to improved cognitive wellbeing and reduced dementia risk.
These findings may also be interpreted through the lens of Cognitive Reserve Theory (Stern, 2012), which proposes that cognitively stimulating activities may enhance resilience to cognitive decline. Digital technologies may support cognitive reserve by encouraging mental stimulation, lifelong learning, social engagement, and healthy lifestyle behaviours. This may explain why several studies reported positive cognitive outcomes despite differences in intervention design and delivery approaches.
Overall, the findings suggest that digital dementia prevention operates through a sequential process. Effective interventions promote engagement; engagement facilitates behaviour change; and behaviour change contributes to improved cognitive health and potentially reduced dementia risk. However, this process is influenced by technological, behavioural, and social factors that may either facilitate or hinder participation. Consequently, successful dementia prevention strategies should prioritise not only technological innovation but also improving accessibility, usability, digital literacy, and sustained user engagement among older adults.
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[bookmark: _Toc232034655]5.2.1 Implications for Healthcare Practice
The findings suggest that digital health technologies may provide healthcare professionals with valuable tools for supporting dementia prevention among older adults. Digital interventions were associated with improvements in health-related behaviours, cognitive health promotion, and dementia risk awareness (Coley et al., 2022; Bunyan et al., 2024; Riera et al., 2025). Consequently, healthcare practitioners may utilise digital platforms to promote lifestyle modification and encourage participation in preventive health activities.
The evidence also highlights the importance of personalised support within digital interventions. Coach-supported and tailored programmes generally reported more favourable outcomes than educational approaches alone (Coley et al., 2022; Riera et al., 2025). This suggests that healthcare services should consider integrating behavioural support, goal setting, and personalised feedback into digital dementia prevention programmes to enhance engagement and behaviour change.
However, the findings indicate that intervention effectiveness depends heavily on user engagement and adherence (Bunyan et al., 2025; Schroeder et al., 2025). Healthcare professionals should therefore recognise that successful implementation requires ongoing support, monitoring, and encouragement rather than simply providing access to technology. Addressing usability concerns and individual support needs may improve long-term participation and intervention effectiveness.
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The findings support the growing role of digital health technologies within public health approaches to dementia prevention. As populations continue to age and dementia prevalence increases, digital interventions may offer scalable and cost-effective opportunities to deliver preventive services to larger populations (Bunyan et al., 2024; Rosenberg et al., 2024). Consequently, policymakers should consider incorporating digital prevention strategies into broader dementia prevention frameworks.
The evidence further suggests that digital interventions are most effective when targeting modifiable risk factors, including physical inactivity, poor diet, and limited cognitive stimulation (Coley et al., 2022; Fishman et al., 2025). These findings align with current public health priorities emphasising risk reduction and healthy ageing. Therefore, national dementia strategies should recognise digital health technologies as complementary tools that support behavioural change and health promotion.
Despite their potential, digital technologies should not be viewed as standalone solutions for dementia prevention. The findings indicate that digital interventions primarily influence behavioural and cognitive outcomes rather than directly reducing dementia incidence (Peng et al., 2024; Glenn et al., 2019). Public health policies should therefore integrate digital approaches within wider prevention programmes that target behavioural, social, and environmental determinants of cognitive health.
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A significant implication arising from this review concerns digital inclusion among older adults. The findings consistently identified digital literacy, confidence, usability, and cognitive functioning as important influences on engagement with digital technologies (Money et al., 2024; Kebede et al., 2022; Panzavolta et al., 2025). Without addressing these factors, digital interventions may fail to reach individuals who could benefit most from dementia prevention support.
The findings support Digital Divide Theory, which highlights inequalities in digital access, skills, and participation (Van Dijk, 2020). Older adults experiencing low digital confidence or cognitive difficulties may face greater barriers to engaging with digital health technologies (Schmidt et al., 2025; Da et al., 2025). Consequently, policymakers should ensure that digital health initiatives are accompanied by strategies designed to improve digital literacy and accessibility.
Healthcare organisations and public health agencies should also prioritise user-centred design when developing future interventions. Technologies that are simple, accessible and tailored to the needs of older adults are more likely to achieve sustained engagement and positive outcomes (Money et al., 2024; Schmidt et al., 2025). Addressing digital inequalities may therefore improve participation and maximise the public health benefits of digital dementia prevention programmes.
Overall, the findings suggest that digital health technologies have significant potential to support dementia prevention and healthy ageing. However, achieving meaningful benefits will require coordinated action by healthcare providers, policymakers, and technology developers to enhance accessibility, engagement, and digital inclusion among older adult populations.
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The findings of this review highlight several gaps within the current evidence base and indicate the need for further research to strengthen understanding of the role of digital health technologies in dementia prevention among older adults. Although the included studies generally reported positive outcomes relating to behaviour change, engagement, and cognitive health promotion, methodological limitations restrict the strength of current conclusions (Coley et al., 2022; Rosenberg et al., 2024; Glenn et al., 2019).
First, future studies should prioritise longitudinal research designs to explore the long-term efficacy and sustainability of digital interventions in promoting cognitive health and reducing dementia risk among older adults. Most included studies focused on short-term behavioural or cognitive outcomes, thereby limiting the ability to determine whether these improvements are sustained over time (Bunyan et al., 2024; Fishman et al., 2025; Riera et al., 2025). Longer follow-up periods would provide stronger evidence regarding whether digital interventions contribute to sustained reductions in dementia risk.
Second, greater standardisation of outcome measures is required. The reviewed studies assessed a wide range of outcomes, including lifestyle behaviours, engagement, cognitive performance, and quality of life, making direct comparison difficult (Coley et al., 2022; Rosenberg et al., 2024). Future studies should adopt consistent measures of cognitive health, engagement, adherence, and dementia risk factors to improve comparability and strengthen the evidence base.
Third, future research should include larger and more diverse participant populations. Several studies involved relatively small samples or specific participant groups, which may limit the generalisability of findings (Glenn et al., 2019; Riera et al., 2025). Including participants from different socioeconomic, cultural, and educational backgrounds would improve understanding of how digital interventions perform across diverse older adult populations.
Another important research priority concerns digital inclusion. The findings demonstrated that digital literacy, confidence, usability, and cognitive functioning significantly influence engagement with digital health technologies (Money et al., 2024; Kebede et al., 2022; Panzavolta et al., 2025). Future studies should therefore investigate strategies that support individuals with limited digital skills or cognitive impairment to ensure that digital dementia prevention interventions remain accessible and equitable.
Finally, future research should examine the cost-effectiveness and scalability of digital health interventions. While several studies reported positive outcomes, limited evidence was available regarding implementation costs and resource requirements (Bott et al., 2018; Rosenberg et al., 2024). Understanding the economic feasibility of large-scale implementation will be essential for informing healthcare policy and practice.
Overall, future research should focus on strengthening the quality, consistency, and long-term applicability of evidence relating to digital health technologies and dementia prevention. Addressing these gaps will support the development of more effective, accessible, and sustainable interventions for older adults.
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This review possesses several strengths that reinforce the credibility and relevance of its findings. Firstly, a systematic literature review methodology was employed, offering a rigorous and transparent approach to the identification, selection, and synthesis of relevant evidence. The application of predefined eligibility criteria minimised selection bias and promoted consistency in the assessment of studies throughout the review process.
A further strength was the inclusion of recent evidence published between 2018 and 2025. This enabled the review to capture contemporary developments in digital health technologies and dementia prevention, reflecting current trends in healthcare innovation and digital intervention design. As digital health is a rapidly evolving field, the inclusion of recent studies improved the relevance of the findings to current practice and policy.
The review also utilised thematic synthesis to analyse findings across studies with diverse methodologies. This approach enabled the identification of common themes relating to intervention effectiveness, engagement, barriers and facilitators, and cognitive health outcomes. Consequently, the review provided a comprehensive understanding of the determinants shaping the success of digital dementia prevention interventions among older adults.
Another strength was the integration of theoretical frameworks, including the Technology Acceptance Model (Davis, 1989), Digital Divide Theory (Van Dijk, 2020), and Cognitive Reserve Theory (Stern, 2012). These models supported the interpretation of findings and provided a theoretical basis for understanding technology adoption, digital inequalities, and cognitive health outcomes.
[bookmark: _Toc232034661]5.4.2 Limitations 
Notwithstanding these strengths, several limitations warrant consideration. Firstly, the review included studies with considerable variation in design, intervention type, outcome measures, and participant characteristics. This heterogeneity limited direct comparison between studies and hindered the identification of the most effective intervention components for dementia prevention.
Second, many of the included studies focused on short-term behavioural or cognitive outcomes rather than long-term dementia incidence (Coley et al., 2022; Bunyan et al., 2024; Riera et al., 2025). As a result, the review provides stronger evidence for behaviour change and cognitive health promotion than for direct dementia prevention outcomes.
A further limitation relates to the quality of the available evidence. Several included studies were feasibility studies, pilot interventions, conference abstracts, or observational investigations rather than large-scale randomised controlled trials (Bott et al., 2018; Rosenberg et al., 2024). Consequently, causal relationships between digital intervention use and dementia-related outcomes cannot always be established with confidence.
The review was also limited to English-language publications. Relevant evidence reported in other languages may therefore have been excluded, creating the potential for language bias. In addition, the possibility of publication bias cannot be discounted, as studies reporting positive findings are more likely to appear in the published literature than those with null or negative outcomes.
Finally, as this review was based on secondary data, its conclusions are contingent upon the quality and reporting standards of the included studies. Any methodological weaknesses within the original research may have influenced the findings and conclusions presented in this review.
Overall, while the review provides valuable insights into the role of digital health technologies in dementia prevention, the findings should be interpreted in light of these methodological limitations. Future studies incorporating larger sample sizes, standardised outcome measures, and extended follow-up periods would strengthen the evidence base and enable more robust conclusions.
[bookmark: _Toc232034662]5.5 Conclusion
This review aimed to explore the role of digital health technologies in supporting dementia prevention among older adults. Through a systematic review and thematic synthesis of the literature, four key themes were identified: digital health interventions for dementia prevention, digital engagement and adherence, barriers and facilitators influencing digital health engagement, and the influence of digital health technologies on cognitive health and dementia risk.
The findings demonstrated that digital health interventions can support lifestyle modification, health education, and behavioural change associated with reduced dementia risk factors (Coley et al., 2022; Bunyan et al., 2024; Riera et al., 2025). Interventions promoting physical activity, healthy diets, cognitive stimulation, and health awareness were generally associated with positive outcomes. However, the evidence primarily demonstrated improvements in modifiable risk factors rather than direct reductions in dementia incidence.
Engagement and adherence emerged as critical determinants of intervention effectiveness. Participants who maintained higher levels of engagement generally experienced more favourable outcomes, while usability, perceived usefulness, and personalised support influenced sustained participation (Bunyan et al., 2025; Schroeder et al., 2025). These findings highlight the importance of designing interventions that remain accessible, relevant and engaging for older adults.
The review also identified several barriers and facilitators affecting digital health engagement. Digital literacy, confidence, motivation, usability, and cognitive functioning were consistently associated with technology adoption and continued use (Money et al., 2024; Kebede et al., 2022; Panzavolta et al., 2025). These findings suggest that addressing digital inequalities is essential if digital dementia prevention strategies are to reach those most at risk of cognitive decline.
Furthermore, the evidence indicated that digital technologies may contribute positively to cognitive health through both direct and indirect pathways. Cognitive training interventions demonstrated improvements in memory, attention, and processing speed, while lifestyle-based interventions supported behavioural changes linked to healthier ageing (Glenn et al., 2019; Rosenberg et al., 2024). Nevertheless, the current evidence remains insufficient to demonstrate a direct causal relationship between digital technology use and reduced dementia incidence.
Overall, all review objectives were achieved. The findings demonstrate that digital health technologies have considerable potential to support dementia prevention by promoting healthier behaviours, enhancing cognitive engagement, and improving access to preventive health interventions. However, intervention effectiveness depends on sustained engagement, accessibility, and user-centred design.
In conclusion, digital health technologies represent a promising component of future dementia prevention strategies. While further high-quality longitudinal research is required to establish long-term effectiveness, the evidence suggests that appropriately designed digital interventions may play an important role in supporting healthy cognitive ageing and reducing modifiable dementia risk factors among older adults.
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[bookmark: _Toc232034664]6.1 Overall Conclusion
This dissertation examined the role of digital health technologies in dementia prevention among older adults through a systematic literature review of 16 studies published between 2018 and 2025. The findings indicated that digital health technologies have the potential to support dementia prevention through lifestyle modification, health education, digital coaching, cognitive training, and multimodal intervention approaches (Coley et al., 2022; Bunyan et al., 2024; Rosenberg et al., 2024).
The review identified engagement and adherence as important determinants of intervention effectiveness. Sustained participation was associated with more favourable outcomes, while factors such as digital literacy, usability, confidence, motivation, and cognitive functioning influenced engagement with digital technologies (Money et al., 2024; Kebede et al., 2022; Schmidt et al., 2025). These findings emphasise the importance of accessible and user-centred intervention design.
The evidence further suggested that digital health technologies may contribute positively to cognitive health and behaviours associated with dementia risk reduction (Glenn et al., 2019; Peng et al., 2024). However, current evidence provides stronger support for improvements in modifiable risk factors than for direct reductions in dementia incidence. Consequently, further longitudinal research is needed to determine the sustained effectiveness of digital dementia prevention interventions.
[bookmark: _Toc232034665]6.2 Achievement of Research Aim and Objectives
The aim of this dissertation was to examine the role of digital health technologies in dementia prevention among older adults. This aim was successfully achieved through the systematic synthesis of evidence from 16 studies.
The first objective identified a range of digital health interventions used in dementia prevention, including digital lifestyle programmes, health education interventions, digital coaching, cognitive training, and multimodal approaches. The second objective demonstrated that engagement and adherence are critical determinants of intervention effectiveness and are influenced by usability, motivation, and perceived usefulness.
The third objective identified key barriers and facilitators influencing participation, including digital literacy, confidence, accessibility, and cognitive functioning. The fourth objective demonstrated that digital health technologies may support cognitive health and behaviours associated with dementia risk reduction. Collectively, these findings enabled the successful achievement of all review objectives.
[bookmark: _Toc232034666]6.3 Contribution to Knowledge
This dissertation contributes to the growing evidence base on digital health technologies and dementia prevention by providing a comprehensive synthesis of evidence relating to intervention effectiveness, engagement, barriers and facilitators, and cognitive health outcomes among older adults.
A key contribution of the study is the identification of engagement and accessibility as central factors influencing intervention effectiveness. The findings demonstrate that the benefits of digital health technologies depend not only on the interventions themselves but also on older adults’ ability to engage with digital platforms consistently and effectively. The review also highlights the importance of digital literacy, usability, confidence, and motivation in shaping intervention outcomes.
Furthermore, the study demonstrates that digital health technologies may support dementia prevention through both direct and indirect pathways, including cognitive stimulation, behaviour change, and health promotion. These findings provide valuable insights for researchers, healthcare professionals, and policymakers seeking to develop effective dementia prevention strategies.
[bookmark: _Toc232034667]6.4 Final Conclusion
In conclusion, digital health technologies represent a promising component of dementia prevention strategies for older adults. The findings suggest that digital interventions can support healthier behaviours, cognitive health, and engagement in health-promoting activities when designed to meet the needs of older users.
However, successful implementation depends on more than technological innovation alone. Factors including digital literacy, usability, accessibility, confidence, motivation, and cognitive functioning influence older adults’ ability to engage with and benefit from digital interventions. Therefore, future dementia prevention strategies should prioritise user-centred design, digital inclusion, and sustained engagement.
Overall, this dissertation provides evidence that digital health technologies have the potential to support healthy cognitive ageing and dementia risk reduction. As digital healthcare continues to evolve, appropriately designed and accessible interventions may play an increasingly important role in future dementia prevention efforts.
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[bookmark: _Toc231944277]Table 3 Data Extraction Table.
	Author (Year)
	Objective
	Design
	Sample
	Setting
	Methods
	Main Findings/Results
	Strengths
	Limitations

	Coley et al. (2022)
	Examine engagement with an eHealth intervention and its relationship with dementia risk factors
	Secondary analysis of 18-month multinational RCT
	Older adults at risk of dementia
	Multinational
	Analysis of intervention engagement and dementia risk factors
	Higher engagement was associated with healthier lifestyle behaviours and reduced dementia risk factors
	Large sample; longitudinal design
	Secondary analysis; reliance on self-reported measures

	Bunyan et al. (2024)
	Assess effectiveness of a digital lifestyle programme for dementia prevention
	Intervention study
	Older adults
	Digital/community setting
	Digital lifestyle intervention
	Participants improved lifestyle behaviours associated with brain health
	Focus on prevention and behaviour change
	Limited follow-up period

	Rosenberg et al. (2024)
	Evaluate feasibility and effectiveness of a digital multimodal intervention
	Randomised controlled feasibility trial
	Older adults
	Digital intervention setting
	Multimodal digital programme
	Cognitive and health improvements observed among participants
	Multimodal approach; feasibility evidence
	Limited generalisability due to feasibility design

	Bott et al. (2018)
	Investigate a remote lifestyle intervention targeting cognitive decline prevention
	Study protocol and baseline analysis
	Older adults
	Remote intervention setting
	Baseline assessment and protocol evaluation
	Demonstrated feasibility of delivering remote prevention interventions
	Innovative remote delivery model
	No outcome data reported at baseline stage

	Fishman et al. (2025)
	Assess impact of digital education on dementia risk awareness and behaviour change
	Educational intervention study
	Older adults
	Digital education setting
	Online educational intervention
	Increased awareness and motivation for healthier behaviours
	Strong focus on preventive education
	Behaviour change outcomes may be short-term

	Riera et al. (2025)
	Evaluate digital coaching on cognitive concerns and quality of life
	Intervention study
	Older adults with cognitive concerns
	Digital health setting
	Personalised digital coaching
	Improvements in quality of life and health behaviours reported
	Personalised coaching approach
	Potential selection bias

	Bunyan et al. (2025)
	Explore long-term engagement with digital interventions
	Longitudinal cohort study
	Older adults
	Long-term digital intervention setting
	Follow-up assessment of intervention use
	Sustained engagement varied according to participant characteristics
	Long-term perspective on adherence
	Attrition over time

	Schroeder et al. (2025)
	Investigate adherence to digital monitoring tools among older adults
	Observational study
	Older adults
	Real-world technology setting
	Monitoring adherence and usage patterns
	Adherence influenced by usability and perceived usefulness
	Real-world technology use
	Findings limited to specific technologies

	Essery et al. (2021)
	Develop and optimise the Active Brains intervention
	Intervention development study
	Older adults
	Digital cognitive health setting
	User-centred intervention development
	User-centred design enhanced engagement potential
	Strong theoretical and behavioural framework
	No effectiveness outcomes reported

	Peng et al. (2024)
	Examine links between digital technology use and dementia risk
	Observational study
	Older adults
	Population-based setting
	Assessment of technology use and dementia risk
	Greater technology engagement associated with lower dementia risk
	Population-based evidence
	Causality cannot be inferred

	Money et al. (2024)
	Explore barriers and facilitators to digital engagement
	Qualitative interview study
	Older adults
	Community setting
	Semi-structured interviews
	Digital literacy, confidence, and support affected engagement
	Rich qualitative insights
	Small sample and limited transferability

	Kebede et al. (2022)
	Identify barriers and facilitators to digital technology engagement
	Scoping review
	Existing literature on older adults
	Multiple settings
	Literature synthesis
	Digital literacy, motivation, and accessibility identified as key factors
	Comprehensive evidence synthesis
	Limited quality assessment of included studies

	Schmidt et al. (2025)
	Explore perceptions of technology among people with Mild Cognitive Impairment (MCI)
	Scoping review
	Individuals with MCI
	Multiple healthcare/community settings
	Review of technology perspectives
	Usability, confidence, and support influenced technology acceptance
	Focus on MCI population
	Heterogeneity of included studies

	Panzavolta et al. (2025)
	Examine barriers affecting technology adoption in dementia care
	Qualitative and mixed-method evidence synthesis
	Individuals with dementia and caregivers
	Dementia care settings
	Evidence synthesis
	Memory difficulties, confidence, and accessibility barriers emerged
	Dementia-specific focus
	Findings may not apply to all populations

	Da et al. (2025)
	Explore factors influencing engagement with digital health technologies
	Scoping review/protocol study
	Older adults with cognitive impairment
	Digital health settings
	Literature review and protocol analysis
	Cognitive load and usability influenced engagement
	Focus on cognitive impairment
	Limited outcome evidence

	Glenn et al. (2019)
	Assess engagement and cognitive outcomes from digital cognitive training
	Intervention study
	Older adults
	Digital cognitive training setting
	Cognitive training programme evaluation
	Improvements reported in memory, attention, and processing speed
	Objective cognitive outcome
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[bookmark: _Toc231944278]Table 4CASP (2024) Critical Appraisal Tool for Qualitative Research
	CASP Question
	Glenn et al. (2019)
	Schmidt et al. (2025)
	Panzavolta et al. (2025)
	Kebede et al. (2022)
	Da et al. (2025)
	Other Studies (Non-qualitative)

	Clear statement of aims?
	Yes – aimed to assess engagement and cognitive outcomes of digital cognitive training
	Yes – aimed to explore technology perceptions among older adults with MCI
	Yes – aimed to identify barriers to technology adoption in dementia care
	Yes – aimed to identify barriers and facilitators to digital engagement
	Yes – aimed to explore engagement factors affecting digital health use in cognitive impairment
	Not applicable

	Qualitative methodology appropriate?
	Yes – explored user engagement and experiences
	Yes – explored perceptions and acceptance of technology
	Yes – focused on dementia-related experiences and barriers
	Yes – scoping review suitable for evidence mapping
	Yes – review methodology appropriate for synthesising evidence
	Not applicable

	Research design appropriate?
	Yes – intervention evaluation aligned with study aim
	Yes – scoping review appropriate for broad exploration
	Yes – evidence synthesis appropriate for identifying barriers
	Yes – scoping review design appropriate
	Yes – review design appropriate
	Not applicable

	Recruitment strategy appropriate?
	Partially – participant recruitment details limited
	Not applicable – review study
	Not applicable – evidence synthesis
	Not applicable – review study
	Not applicable – review study
	Not applicable

	Data collection addressed research issue?
	Yes – engagement metrics and cognitive outcome measures collected
	Yes – systematic search and selection procedures used
	Yes – evidence gathered from relevant dementia-care studies
	Yes – comprehensive evidence searches undertaken
	Yes – broad literature search addressed research question
	Not applicable

	Researcher–participant relationship considered?
	Not clearly reported
	Not applicable
	Not clearly reported within included studies
	Not applicable
	Not applicable
	Not applicable

	Ethical issues considered?
	Not clearly reported
	Not applicable
	Not explicitly reported
	Not applicable
	Not applicable
	Not applicable

	Data analysis rigorous?
	Moderate – analysis conducted but methodological detail limited
	Yes – structured review and synthesis approach
	Yes – systematic synthesis of findings
	Yes – structured evidence mapping and synthesis
	Yes – structured review methodology
	Not applicable

	Clear statement of findings?
	Yes – cognitive and engagement outcomes clearly reported
	Yes – usability, confidence and support factors clearly identified
	Yes – dementia-specific barriers clearly reported
	Yes – key facilitators and barriers clearly summarised
	Yes – cognitive load and usability barriers clearly summarised
	Yes (outside CASP scope)

	Value of the research?
	High – demonstrates potential cognitive benefits and engagement outcomes
	High – informs design of technologies for people with MCI
	High – provides dementia-specific insights into technology adoption barriers
	High – synthesises evidence on digital engagement among older adults
	High – highlights usability challenges affecting engagement in cognitive impairment
	High (appraised using alternative tools)
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[bookmark: _Toc231944279]Table 5 JBI (2017) Critical Appraisal Checklist for Analytical Cross-Sectional Studies
	Questions
	Peng et al. (2024)
	Schroeder et al. (2025)

	Were the criteria for inclusion in the sample clearly defined?
	Yes – participant eligibility criteria reported
	Yes – inclusion criteria clearly stated

	Were the study subjects and the setting described in detail?
	Yes – population and study setting described
	Yes – participant characteristics and setting described

	Was the exposure measured in a valid and reliable way?
	Yes – digital technology utilisation measured systematically
	Yes – adherence and technology use measured consistently

	Were objective, standard criteria used for measurement of the condition?
	Yes – dementia risk outcomes assessed using established measures
	Yes – adherence outcomes measured using predefined criteria

	We’re confounding factors identified?
	Partially – some demographic and health factors acknowledged
	Partially – potential influencing factors recognised

	Were strategies to deal with confounding factors stated?
	Partially – statistical adjustment reported but limited
	No clear strategy reported

	Were the outcomes measured in a valid and reliable way?
	Yes – outcomes measured using established methods
	Yes – outcomes measured consistently

	Was appropriate statistical analysis used?
	Yes – appropriate statistical techniques applied
	Yes – suitable statistical analysis reported

	Overall appraisal
	Moderate to High Quality
	Moderate Quality



[bookmark: _Toc231944280]Table 6 JBI (2017) Critical Appraisal Checklist for Cohort Studies
	Questions
	Coley et al. (2022)
	Bunyan et al. (2025)

	Were the two groups similar and recruited from the same population?
	Yes – participants recruited from the same intervention population
	Yes – participants drawn from the same cohort population

	Were the exposures measured similarly to assign people to both exposed and unexposed groups?
	Yes – engagement levels measured consistently across participants
	Yes – engagement exposure measured consistently

	Was the exposure measured in a valid and reliable way?
	Yes – standardised engagement measures used
	Yes – longitudinal engagement measures used

	We’re confounding factors identified?
	Yes – demographic and health-related factors considered
	Partially – some confounding factors acknowledged

	Were strategies to deal with confounding factors stated?
	Yes – statistical adjustments reported
	Partially – limited discussion of control strategies

	Were the groups/participants free of the outcome at the start of the study (or at the moment of exposure)?
	Yes – outcomes assessed prospectively over follow-up
	Yes – participants followed prospectively from baseline

	Were the outcomes measured in a valid and reliable way?
	Yes – lifestyle and dementia risk outcomes assessed systematically
	Yes – engagement outcomes measured consistently

	Was the follow-up time reported and sufficient to be long enough for outcomes to occur?
	Yes – 18-month follow-up period reported
	Yes – long-term follow-up reported

	Was follow-up complete, and if not, were the reasons for loss to follow-up described and explored?
	Partially – attrition reported but some limitations remained
	Partially – participant attrition identified

	Were strategies to address incomplete follow-up utilised?
	Yes – analytical approaches reported
	Partially – limited information provided

	Was appropriate statistical analysis used?
	Yes – appropriate statistical methods applied
	Yes – suitable longitudinal analyses conducted

	Overall appraisal
	High Quality
	Moderate to High Quality



[bookmark: _Toc231944281]Table 7 CASP (2024) Critical Appraisal Tool for Randomized Control Trials
	CASP RCT Question
	Coley et al. (2022)
	Glenn et al. (2019)
	Schmidt et al. (2025)
	Panzavolta et al. (2025)
	Kebede et al. (2022)
	Da et al. (2025)

	1. Did the study address a clearly formulated research question?
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	2. Was assignment to interventions randomised?
	No – secondary analysis of RCT data
	No – intervention study
	Not applicable – scoping review
	Not applicable – evidence synthesis
	Not applicable – scoping review
	Not applicable – scoping review

	3. Were all participants accounted for at study conclusion?
	Yes
	Partially – limited reporting
	Not applicable
	Not applicable
	Not applicable
	Not applicable

	4. Were participants blind to the intervention?
	Not reported
	Not reported
	Not applicable
	Not applicable
	Not applicable
	Not applicable

	5. Were investigators blind to intervention allocation?
	Not reported
	Not reported
	Not applicable
	Not applicable
	Not applicable
	Not applicable

	6. Were outcome assessors blinded?
	Not reported
	Not reported
	Not applicable
	Not applicable
	Not applicable
	Not applicable

	7. Were study groups similar at baseline?
	Yes
	Not applicable
	Not applicable
	Not applicable
	Not applicable
	Not applicable

	8. Apart from the intervention, were groups treated equally?
	Yes
	Not applicable
	Not applicable
	Not applicable
	Not applicable
	Not applicable

	9. Were intervention effects reported comprehensively?
	Yes
	Yes
	Not applicable
	Not applicable
	Not applicable
	Not applicable

	10. Was precision of effect estimates reported?
	Yes
	Limited
	Not applicable
	Not applicable
	Not applicable
	Not applicable

	11. Do benefits outweigh harms/costs?
	Yes – healthier lifestyle behaviours observed
	Yes – cognitive benefits reported
	Yes – useful evidence for MCI populations
	Yes – dementia-specific barriers identified
	Yes – engagement factors synthesised
	Yes – usability barriers identified

	12. Can results be applied to your context?
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	13. Would the intervention provide greater value than existing options?
	Potentially
	Potentially
	Potentially
	Potentially
	Potentially
	Potentially
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