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[bookmark: _Toc225804775]Abstract
Dementia is a rapidly growing global health challenge, affecting approximately 50 million individuals worldwide, with prevalence expected to increase significantly as populations age. The majority of daily care is provided by family members and informal caregivers who frequently experience emotional strain, informational overload, and social isolation. While digital platforms have been proposed as scalable solutions to support caregiver needs, existing interventions suffer from persistent limitations: fragmented functionality, poor accessibility, inadequate participatory design, and weak long-term evaluation.
This project presents Memory Care Hub, an inclusive web-based platform designed to address these deficiencies by integrating structured educational content, interactive care tools, and moderated peer community support within a single, accessible system. The platform is grounded in three theoretical pillars: Lazarus and Folkman’s Transactional Model of Stress and Coping, the Technology Acceptance Model (TAM), and User-Centred Design (UCD) principles.
Development follows an Iterative-Incremental Life Cycle Model, ensuring that caregiver input shapes each phase of the design and build process. The methodology employs a mixed-methods approach, combining quantitative surveys with qualitative interviews to capture both generalisable and contextual insights from caregivers. System architecture adopts a modular three-tier design using React (frontend), Node.js (backend), and PostgreSQL (database), with full compliance against Web Content Accessibility Guidelines (WCAG) 2.2 international accessibility standards verified through both automated and manual auditing.
Usability evaluation is conducted in two stages: formative testing with a smaller caregiver cohort to identify barriers, followed by summative testing using the System Usability Scale (SUS) to measure overall usability. Outcomes are assessed across caregiver knowledge, confidence, and perceived isolation. Expected results indicate that the platform will achieve SUS scores above the industry threshold of 68, demonstrate statistically significant improvement in caregiver knowledge, and show meaningful reduction in perceived social isolation among active community users.
This project contributes an evidence-based, co-designed, and accessible digital framework to the field of dementia caregiver support, with implications for future longitudinal evaluation, Artificial Intelligence (AI)-driven personalisation, and cross-cultural adaptation. The Memory Care Hub model demonstrates that inclusive, integrated digital platforms are both technically achievable and academically well-founded, offering a replicable template for future caregiver support initiatives globally.

Keywords: Dementia caregiving, digital health platform, web accessibility, WCAG 2.2, User-Centred Design (UCD), participatory design, React, System Usability Scale (SUS), Technology Acceptance Model (TAM), mixed-methods research, caregiver burden, peer support, Accessible Rich Internet Applications (ARIA).
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[bookmark: _Toc225804778]1.0 Introduction
Dementia presents one of the most significant and growing challenges to public health systems globally. The World Health Organization (WHO) estimates that over 50 million people currently live with some form of dementia, with this figure projected to nearly triple by 2050 as global populations age [15]. Behind every individual living with dementia stands at least one caregiver — most commonly a family member or informal carer — who provides the majority of daily support tasks. These caregivers face extraordinary demands on their time, physical health, emotional wellbeing, and social lives. Research consistently documents elevated rates of depression, anxiety, burnout, and social isolation among this population [1].
Despite the recognised scale of this challenge, the support structures available to caregivers remain fragmented. Existing digital platforms targeting this demographic tend to offer either static informational content or isolated community features, rarely combining both with interactive tools and consistent accessibility compliance. Furthermore, many platforms are designed with insufficient input from the very caregivers they seek to serve — producing systems that are difficult to navigate, culturally insensitive, or inaccessible to users with lower digital literacy [2].
The motivation for this project originates from a clear gap identified at the intersection of technology, health informatics, and social care. Informal dementia caregivers are statistically one of the most underserved groups in digital health provision: they shoulder immense responsibilities yet are frequently excluded from technology design processes. The personal and societal cost of inadequate caregiver support is substantial — burnout among caregivers correlates directly with accelerated deterioration in care recipients, increased hospitalisation rates, and significant economic burden on public health systems [19]. There is therefore both a humanitarian and a systemic imperative to design digital tools that are genuinely fit for purpose: accessible, integrated, evidence-based, and shaped by the communities they are intended to serve. Memory Care Hub is proposed as a direct and practical response to this imperative.
Memory Care Hub is proposed as a response to these deficiencies. It is an inclusive, co-designed, web-based platform that unifies three core components: structured educational modules, practical interactive tools, and moderated peer community spaces. The platform is developed in accordance with WCAG 2.2 international accessibility standards and evaluated using validated usability metrics. This dissertation documents the full development lifecycle of Memory Care Hub from requirements gathering through design, implementation, and evaluation.
[bookmark: _Toc225804779]1.1 Background
The social and economic burden of dementia is substantial. In the United Kingdom (UK) alone, dementia costs the economy an estimated £34.7 billion per year, a figure that is expected to double within a generation [15]. Family caregivers provide the majority of this care without formal remuneration or consistent access to professional training. Studies indicate that caregivers spend an average of 47 hours per week on care activities, a workload comparable to full-time employment, yet without equivalent support infrastructure [1].
Digital health technologies have increasingly been positioned as scalable, cost-effective mechanisms for reaching caregivers at scale. Online platforms can deliver educational content, peer community functions, and cognitive or emotional support tools without the geographical and resource constraints of in-person programmes [9]. However, the evidence base for these interventions remains mixed. While some studies report improvements in caregiver knowledge, emotional resilience, and perceived social support following engagement with digital tools [5], others highlight persistent issues of poor usability, low accessibility, and limited participatory design that reduce platform effectiveness and adoption [2][3].
Against this background, Memory Care Hub aims to address identifiable gaps in the landscape — integrating educational content with community and tools, embedding accessibility from the outset, and designing iteratively in partnership with real caregivers throughout development.
[bookmark: _Toc225804780]1.2 Problem Statement
Although digital interventions for dementia caregivers have proliferated in recent years, significant structural and design limitations persist across the existing landscape. Many platforms offer static informational content without interactive engagement mechanisms, while others provide community spaces without structured learning pathways. The result is a fragmented digital ecosystem in which caregivers must navigate multiple disconnected tools to meet their diverse needs [4][9].
Usability remains a recurring concern. Navigation complexity, cluttered interfaces, and inconsistent design discourage continued engagement, particularly among older adults or those with lower digital literacy [2]. Accessibility compliance is similarly inconsistent: many platforms fail to meet the requirements of WCAG 2.2, limiting usability for individuals with visual impairments, cognitive difficulties, or motor limitations — populations that overlap significantly with the caregiver demographic [6].
Cultural sensitivity and multilingual support are rarely prioritised, leading to platforms that fail to serve caregivers from diverse ethnic and linguistic communities [10]. Methodologically, the evidence base for these platforms is weakened by small sample sizes, short follow-up periods, and the absence of validated outcome measures — making it difficult to draw reliable conclusions about long-term caregiver impact [5].
Memory Care Hub is designed to address these interconnected problems through a platform that integrates functionality, embeds accessibility, employs participatory design, and measures outcomes using validated instruments.
[bookmark: _Toc225804781]1.3 Aim
The aim of this project is to design, develop, and evaluate Memory Care Hub — an inclusive, accessible, web-based platform intended to support informal dementia caregivers. Many carers struggle to find the help they need because information, tools, and support are spread across different places. This platform brings everything together in one evidence-based, easy-to-use space, offering structured learning resources, practical care tools, and a moderated community where carers can connect with others in similar situations. The goal is to help carers feel more confident, less overwhelmed, and less alone in their caring role — while producing a replicable, academically rigorous model for future digital caregiver support initiatives.
[bookmark: _Toc225804782]1.4 Objectives
The objectives of this project are to:
1. Conduct requirements gathering through structured surveys and in-depth interviews with dementia caregivers to identify core needs, barriers, and expectations for digital support tools.
2. Conduct a critical analysis of existing digital caregiver platforms to identify design gaps, usability failures, and accessibility deficiencies.
3. Design an inclusive platform architecture fully aligned with WCAG 2.2 accessibility standards, incorporating principles of universal design and culturally responsive interface patterns.
4. Develop an iterative prototype of Memory Care Hub using an Iterative-Incremental Lifecycle approach, with continuous caregiver co-design input at each development stage.
5. Evaluate the platform’s usability and accessibility using the System Usability Scale (SUS) and both automated and manual WCAG audit methodologies.
6. Measure the impact of platform engagement on caregiver knowledge, self-efficacy, and perceived social isolation using validated assessment instruments.

[bookmark: _Toc225804783]1.5 Scope of the Project
This project focuses on the design, prototyping, and structured evaluation of a web-based platform rather than a full-scale production deployment. The scope encompasses: requirements gathering from a defined caregiver participant cohort; critical literature analysis of existing digital interventions; interface design and high-fidelity prototyping; backend and frontend development using React, Node.js, and PostgreSQL; and usability and accessibility evaluation through structured testing sessions.
The project does not encompass clinical trials, integration with National Health Service (NHS) clinical records systems, mobile native application development, or longitudinal follow-up beyond the academic project period. It is envisaged that these areas may form the basis of future research extending this work.

[bookmark: _Toc225804784]1.6 Dissertation Structure
This dissertation is organised into seven chapters. Chapter One introduces the background, problem statement, motivation, aim, objectives, and scope. Chapter Two presents a critical literature review examining theoretical frameworks, existing digital interventions, accessibility considerations, participatory design principles, and a dedicated review of existing Memory Care platforms. Chapter Three describes the methodology, including the development lifecycle model, tools, system requirements, architecture, and data collection approach. Chapter Four documents the implementation and development process. Chapter Five describes the testing and evaluation strategy and presents key findings. Chapter Six provides conclusions and recommendations for future work. Chapter Seven contains the author’s personal reflection on the project process and learning outcomes. References and appendices follow.
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[bookmark: _Toc225804786]2.1 Review of Existing Research and Related Works
[bookmark: _Toc225804787]2.1.1 Theoretical and Conceptual Foundations
Understanding how digital platforms can meaningfully support dementia caregivers requires situating development within appropriate theoretical frameworks. Lazarus and Folkman’s Transactional Model of Stress and Coping [1] provides a foundational lens through which caregiver experience can be understood. The model conceptualises stress not as an objective condition but as a subjective appraisal of whether the demands of a situation exceed the individual’s perceived coping resources. For dementia caregivers, who frequently experience progressive loss, unpredictable behavioural changes, and diminishing support networks, this framework reveals that effective digital interventions must address both informational and emotional coping dimensions rather than providing purely factual content. The design decision to embed structured educational modules alongside peer community spaces within Memory Care Hub is directly justified by this theoretical insight: information alone is insufficient; caregivers also require emotionally validating social connection to develop genuine coping capacity.
Technology acceptance is another critical consideration. TAM, originally proposed by Davis and extensively applied in digital health contexts, suggests that user adoption of digital systems is mediated by two primary perceptions: perceived usefulness and perceived ease of use [12]. Research applying TAM to older adult populations and caregivers consistently finds that perceived complexity and lack of personal relevance are significant barriers to sustained engagement [3]. This theoretical insight directly justifies the design approach adopted in Memory Care Hub: plain-language content, simplified navigation, and consistently accessible interface patterns are not merely aesthetic choices but theoretically grounded design imperatives. TAM also underscores the importance of participatory design — when caregivers perceive that a platform was designed specifically for their needs, perceived usefulness increases proportionally.
UCD provides the practical design philosophy underpinning this project. Defined by International Organisation for Standardisation (ISO) 9241-210 as an approach that situates human needs, limitations, and contexts at the centre of each design decision, UCD has been demonstrated to produce digital health tools with significantly higher usability and adoption rates compared to developer-led approaches [14]. Mohammed et al. [14] demonstrate through mobile health (mHealth) research that iterative co-design — engaging users throughout design cycles rather than only at evaluation — produces more contextually appropriate and usable interfaces. This principle is embedded throughout the Memory Care Hub development process. The choice of an Iterative-Incremental Lifecycle Model (see Section 3.1) is directly justified by UCD theory: iterative cycles create structured opportunities for caregiver feedback to shape successive design decisions.
[bookmark: _Toc225804788]2.1.2 Effectiveness of Existing Digital Interventions
A growing body of systematic reviews examines the effectiveness of online and app-based interventions for dementia caregivers. De-Moraes-Ribeiro et al. [13] conducted a systematic review of internet-based and mobile interventions for family caregivers of older adults with dementia, finding improvements in caregiver burden, depression, and quality of life across multiple studies. However, effect sizes were often modest, and the authors note considerable heterogeneity in outcome measures, intervention components, and participant populations, limiting the generalisability of findings.
Bradley et al. [9] undertook a scoping review of digital technologies to support people with dementia and their caregivers, identifying that video calling, informational web platforms, and online support groups each demonstrated some benefit. However, the review also noted that integrated platforms combining multiple support modalities consistently outperformed single-function tools — a finding directly informing the integrated design of Memory Care Hub. Zhai et al. [5] similarly report short-term improvements in caregiver knowledge and resilience from digital interventions, but highlight the near-universal absence of longitudinal follow-up as a significant evidence gap.
Ottaviani et al. [2] provide particularly relevant findings regarding usability. Their analysis of existing caregiver platforms found that navigation complexity, inconsistent design patterns, and inadequate screen reader support were the most commonly cited barriers to continued use. These findings align with those of Soares et al. [4], who observe that platforms developed without meaningful user involvement regularly fail to account for the real-world contexts in which caregivers operate — including time constraints, emotional states, and varying levels of digital confidence.
[bookmark: _Toc225804789]2.1.3 Accessibility and Digital Inclusion
Accessibility is a particularly salient issue within dementia caregiver populations. Many caregivers are older adults who may themselves experience visual impairment, reduced working memory, or motor difficulties — conditions that render non-accessible digital interfaces actively exclusionary [6]. WCAG 2.2, published by the World Wide Web Consortium (W3C), provide internationally recognised standards across four principles: Perceivable, Operable, Understandable, and Robust. Compliance at Level AA is the baseline against which government and public-sector digital services are evaluated in the UK.
Research indicates that compliance with WCAG standards alone does not guarantee functional accessibility — particularly for users with cognitive impairments [3]. Carter et al. [1] highlight that dementia caregivers frequently require simplified navigation, consistent layout, and reduced cognitive load in digital tools. Soares et al. [4] further emphasise that digital health platforms must consider literacy levels and cultural assumptions embedded in interface design. Memory Care Hub addresses these dimensions through participatory design, cognitive load reduction in interface architecture, and multilingual support considerations. Critically, the use of Accessible Rich Internet Applications (ARIA) attributes — a W3C standard that supplements HTML semantics to make dynamic web content accessible to assistive technologies such as screen readers — is embedded throughout the platform’s React component architecture, ensuring that all interactive elements including modal dialogues, live notification regions, and form validation messages are correctly communicated to users who rely on assistive technology.
[bookmark: _Toc225804790]2.1.4 Participatory and Co-Design Approaches
The growing consensus in health informatics research is that digital tools designed without meaningful user participation tend to miss critical needs and produce lower adoption rates [14]. Participatory design — involving end users as active co-designers rather than passive feedback providers — has been applied with positive results in digital health contexts. However, Mohammed et al. [14] note that participation is often limited to evaluative stages, with users consulted about finished or near-finished designs rather than involved in shaping requirements and architecture.
This project embeds participatory design across all phases of development: from initial requirements gathering through wireframe review, prototype iteration, and final usability testing. This approach ensures that Memory Care Hub reflects real caregiver experiences, language, and priorities, rather than developer assumptions about what caregivers need. The decision to use think-aloud protocol observation during formative testing — rather than relying solely on post-task questionnaires — is specifically justified by participatory design theory: observing users in real-time reveals tacit usability barriers that participants are often unable to articulate retrospectively.
[bookmark: _Toc225804791]2.1.5 Memory Care Hub: Existing Platforms and Digital Hubs for Dementia Caregivers
A small but growing number of dedicated digital platforms and ‘hubs’ have been developed with the explicit aim of centralising support for dementia caregivers. These platforms typically attempt to integrate informational, social, and practical resources within a single interface — a design aspiration shared by Memory Care Hub — but vary substantially in their scope, quality, and accessibility.
The NHS Dementia Guide and the Alzheimer’s Society’s online hub represent the most established examples in the UK context. These platforms offer structured educational content and signposting to local services, and are produced by authoritative clinical organisations. However, both are primarily informational rather than interactive — they lack personalised care tools, peer community spaces, and progress-tracking features. Black et al. [18] highlight this limitation in a scoping review of digital monitoring and support tools for dementia caregivers, noting that most UK-facing platforms remain in a ‘broadcast’ mode, disseminating information without facilitating genuine two-way engagement or personalised support.
Internationally, platforms such as Caregiver Action Network (United States) and Dementia Australia’s online resources demonstrate more ambitious integration of peer support forums and interactive tools. However, these platforms have been critiqued for inconsistent accessibility compliance, cultural assumptions embedded in their content that limit relevance to non-Anglophone caregivers, and limited evidence of systematic usability evaluation [10]. Pfeiffer et al. [21] identify persistent barriers to digital tool adoption among dementia caregivers, including low perceived ease of use, mistrust of data security practices, and design assumptions that privilege technologically confident users.
Memory Care Hub is designed in direct response to the limitations identified across this existing landscape. It distinguishes itself from prior platforms in three principal respects. First, it integrates educational content, peer community, and interactive practical tools within a single, coherent system — eliminating the fragmentation that characterises the current landscape. Second, it embeds WCAG 2.2 Level AA accessibility compliance from the earliest design phase rather than treating accessibility as a post-development retrofit. Third, it employs rigorous participatory co-design throughout development, ensuring that platform architecture reflects real caregiver needs rather than developer assumptions. These design choices are not arbitrary; they are grounded in the evidence synthesised across Sections 2.1.1 to 2.1.4 and represent a deliberate methodological advance over existing provision.
[bookmark: _Toc225804792]2.2 Rationale and Research Gap
The literature reveals a clear and consistent set of gaps in the existing landscape of digital dementia caregiver support. First, existing platforms rarely integrate educational content, peer community, and interactive tools within a single coherent system — requiring caregivers to navigate multiple disconnected services. Second, accessibility compliance is inconsistent, with many platforms failing WCAG standards or addressing only surface-level criteria without genuine inclusivity. Third, participatory design practices remain superficial in most documented interventions, with user involvement typically confined to post-development evaluation. Fourth, outcome measurement lacks methodological rigour, with few studies employing validated instruments or longitudinal follow-up. Fifth, dedicated Memory Care Hub-style platforms in the UK context remain predominantly informational, lacking the interactive and community dimensions that evidence suggests are most effective for caregiver wellbeing.
Memory Care Hub addresses each of these gaps directly. It integrates all three functional domains within a single platform, embeds WCAG 2.2 compliance from the design phase, employs iterative co-design throughout development, and measures outcomes using validated instruments including SUS. In doing so, it positions itself not merely as another digital tool, but as a methodologically rigorous and practically grounded contribution to the field of dementia caregiver support.


[bookmark: _Toc225804793]3.0 Methodology
[bookmark: _Toc225804794]3.1 System Development Approach
Memory Care Hub is developed using an Iterative-Incremental Life Cycle Model, selected for its theoretical compatibility with UCD principles and its practical advantages in contexts where requirements are likely to evolve through caregiver engagement [16]. Unlike linear waterfall models that require complete requirements specification before development begins, the iterative-incremental model accommodates progressive refinement — allowing early prototypes to inform subsequent requirements and design decisions. This choice is justified on both theoretical and practical grounds: theoretically, it aligns with the participatory design imperative identified in Section 2.1.4; practically, it reduces the risk of designing features that fail to meet real caregiver needs, since caregiver feedback is built into every development cycle rather than confined to a single end-stage evaluation.
The development lifecycle is structured into five iterative phases. Phase one encompasses requirements elicitation through surveys and interviews. Phase two involves critical analysis of existing platforms and development of an initial system architecture. Phase three covers low-fidelity wireframing and first-round participatory review with caregiver participants. Phase four encompasses frontend and backend development alongside high-fidelity prototype refinement. Phase five involves structured usability and accessibility evaluation with the caregiver cohort, followed by final iteration based on findings.
This approach ensures that caregivers are not merely consulted at the evaluation stage, but actively shape the platform at each development cycle — a practice supported by Mohammed et al. [14] as producing significantly more usable and contextually appropriate digital health tools.
[bookmark: _Toc225804795]3.2 Tools and Technologies
The technology stack for Memory Care Hub has been selected to optimise for accessibility, maintainability, and performance. Each technology choice is justified by the specific requirements of an accessible, caregiver-facing digital health platform.

Table 1: Tools and Technologies Summary
	Category
	Technology
	Rationale

	Frontend Framework
	React 18
	Component reusability, responsiveness, large ecosystem of accessible UI libraries. React’s component architecture directly supports ARIA attribute management and keyboard focus control at the component level [7].

	Styling
	Tailwind CSS
	Utility-first framework enabling consistent, responsive layouts with accessibility-first defaults. Colour utility classes were selected after manual contrast verification against WCAG 2.2 SC 1.4.3.

	Backend Runtime
	Node.js / Express
	Non-blocking input/output (I/O), JSON-native, scalable for real-time community features. Chosen over PHP-based alternatives for its superior performance in handling concurrent user sessions [7].

	Database
	PostgreSQL
	Relational integrity, robust support for user data, scalable for future extension. PostgreSQL’s support for row-level encryption aligns with UK GDPR data minimisation requirements.

	Accessibility Audit
	axe-core + NonVisual Desktop Access (NVDA)
	Combined automated and manual WCAG 2.2 evaluation pipeline. Automated tools alone capture only 30–40% of real-world accessibility issues; NVDA manual testing addresses the remainder [6].

	Usability Testing
	SUS Questionnaire
	Validated, widely-used 10-item scale for measuring perceived system usability. SUS was selected over alternatives for its brevity (reducing participant burden) and its extensive normative dataset enabling benchmarking [2].

	Version Control
	Git / GitHub
	Collaborative development, version history, branching for iterative development. GitHub Actions were configured for continuous integration (CI) with automated accessibility regression checks on each commit.


[bookmark: _Toc225804796]3.3 System Requirements
[bookmark: _Toc225804797]3.3.1 Functional Requirements
The following functional requirements were derived from the requirements gathering phase through analysis of survey responses and interview transcripts:
1. FR1: The system shall provide a structured library of educational modules covering dementia types, caregiving strategies, and carer self-care, organised by progression level.
1. FR2: The system shall include moderated peer forums where registered caregivers can post, reply to, and search community discussions.
1. FR3: The system shall provide personalised care planning tools including daily routine builders and symptom logging.
1. FR4: The system shall support secure user authentication with role-based access control distinguishing caregivers, moderators, and administrators.
1. FR5: The system shall allow users to track their learning progress and access a personalised dashboard.
1. FR6: The system shall implement a dynamic consent mechanism allowing users to review and update their data sharing preferences at any time.
[bookmark: _Toc225804798]3.3.2 Non-Functional Requirements
1. NFR1: The system shall comply with WCAG 2.2 Level AA accessibility standards across all pages and interactions.
1. NFR2: All pages shall achieve a Google Lighthouse accessibility score of 90 or above.
1. NFR3: Page load time shall not exceed 3 seconds on a standard broadband connection.
1. NFR4: User data shall be encrypted at rest and in transit using Advanced Encryption Standard 256-bit (AES-256) and Transport Layer Security 1.3 (TLS 1.3) respectively.
1. NFR5: The system shall be fully responsive across desktop, tablet, and mobile viewports.
1. NFR6: The platform shall comply with UK GDPR 2018 data protection requirements.
[bookmark: _Toc225804799]3.4 System Architecture and Design
Memory Care Hub adopts a modular three-tier architecture consisting of a presentation layer (React frontend), an application logic layer (Node.js/Express Application Programming Interface (API)), and a data persistence layer (PostgreSQL). This architectural approach is justified by its direct support for the platform’s core design principles. Separation of concerns promotes maintainability and testability — essential in an iterative development context where each sprint may require changes to specific layers without disrupting others. The modular design also enables independent scalability: the database tier can be scaled horizontally if user numbers increase, without requiring changes to the frontend. A RESTful API mediates communication between the frontend and backend, with JavaScript Object Notation (JSON) as the data interchange format.
The frontend is built as a Single Page Application (SPA) using React 18, leveraging component-based architecture to create reusable, accessible user interface (UI) elements. Key accessibility features embedded at the component level include: semantic HTML5 throughout; ARIA roles and labels on all interactive elements — ARIA (Accessible Rich Internet Applications) is a W3C technical specification that provides a set of attributes allowing HTML elements to communicate their roles, states, and properties to assistive technologies such as screen readers; keyboard-navigable tab order enforced via focus management; sufficient colour contrast ratios (minimum 4.5:1 for normal text, 3:1 for large text as per WCAG 2.2 Success Criterion (SC) 1.4.3); and screen reader compatible form elements with clear labels and error messaging.
The backend API handles user authentication using JSON Web Token (JWT) with refresh token rotation, forum moderation workflows, educational content management, and progress tracking. PostgreSQL stores normalised relational data for user profiles, module completions, forum posts, and consent records. All personally identifiable information is encrypted at rest. The choice of JWT over session-based authentication is justified by its statelessness — a critical advantage for a SPA architecture where the frontend and backend are decoupled, and by its compatibility with future mobile API extensions.


[bookmark: _Toc225804800]3.5 Data Collection and Processing
Data collection follows a two-phase mixed-methods approach, consistent with the framework advocated by Creswell and Creswell [8] for research contexts where both generalisable statistical patterns and contextual human insights are required. The mixed-methods design is specifically justified for this project: quantitative survey data can identify priority features and establish baseline caregiver burden levels across a broader cohort, while qualitative interview data illuminates the nuanced lived experience of caregiving that quantitative measures cannot fully capture.
In the quantitative phase, an online survey is distributed to a target cohort of 50 dementia caregivers recruited through UK dementia support organisations and community groups. The survey employs validated scales including the Zarit Burden Interview (ZBI) to measure baseline caregiver burden, and a purpose-designed digital needs assessment tool developed from the literature. Survey data is analysed using descriptive statistics and frequency analysis to identify priority features and accessibility requirements.
In the qualitative phase, semi-structured interviews are conducted with a purposively sampled subset of 8–10 caregiver participants, selected to maximise diversity in age, digital experience, cultural background, and caregiving context. Interviews are audio-recorded with participant consent, transcribed verbatim, and analysed using thematic analysis following the Braun and Clarke six-phase framework [11]. Emerging themes are used to refine requirements and inform design decisions at each iterative prototype review session.
All data is processed in accordance with UK GDPR 2018. Participant data is anonymised prior to analysis using pseudonymisation protocols. Raw recordings and transcripts are stored in encrypted, password-protected university-approved cloud storage, accessible only to the principal investigator and supervising academic.


[bookmark: _Toc225804801]4.0 Implementation and Development
Implementation proceeds through four successive development sprints, each aligned with a stage in the iterative lifecycle model. Each sprint concludes with a caregiver review session in which participants interact with the current prototype and provide structured feedback through think-aloud observation and structured questionnaires. This implementation structure directly embodies the UCD and participatory design principles established in the literature review: rather than building the platform in isolation and presenting it for evaluation only at completion, the sprint-based approach ensures that caregiver insight continuously shapes the development trajectory.
[bookmark: _Toc225804802]4.1 Sprint 1 — Foundation and Authentication
The first sprint establishes the core platform infrastructure. The React 18 application is scaffolded using Create React App with TypeScript for type safety. The Node.js/Express backend is configured with JWT-based authentication, including secure login, registration, and password reset flows. PostgreSQL schemas are defined for users, roles, consent records, and session management. All form elements are built with fully accessible label associations, clear error states, and ARIA live regions for dynamic feedback — specifically, `aria-live="polite"` regions are used to announce form validation messages to screen reader users without disrupting their reading flow. The colour palette is defined in Cascading Style Sheets (CSS) custom properties with all combinations verified against WCAG 2.2 contrast thresholds using the axe-core automated audit library.
[bookmark: _Toc225804803]4.2 Sprint 2 — Educational Module System
Sprint two delivers the structured educational content management system. Modules are stored in a PostgreSQL content schema and served via a RESTful API with pagination. The frontend renders modules as progressively revealed sections, with caregiver-tested vocabulary and plain-language summaries. Module progression is tracked per user and visualised in the personal dashboard. A content editor interface — accessible only to administrator accounts — enables non-technical staff to create, edit, and publish educational content without direct database access. Accessible media embeds include captions for all video content and alternative text for all images, in compliance with WCAG 2.2 Success Criteria 1.2.2 and 1.1.1 respectively.
[bookmark: _Toc225804804]4.3 Sprint 3 — Community Forum and Peer Support
The third sprint implements the moderated peer community forum. The forum architecture supports threaded discussion, post flagging for moderation review, and search functionality with keyboard-navigable results. Moderation workflows are built into the administrator interface, with automated profanity filtering supplemented by human moderation review queues. User profiles within the forum display anonymised pseudonyms by default, with opt-in disclosure of first name available to those who choose greater community visibility. Forum notifications are delivered via accessible in-app notification banners using ARIA live regions, avoiding intrusive modal interruptions that can disorient screen reader users. The decision to use ARIA `role="status"` for non-urgent notifications and `role="alert"` for urgent system messages reflects best-practice ARIA usage guidance from the W3C, ensuring that notification urgency is correctly communicated to assistive technology users.
[bookmark: _Toc225804805]4.4 Sprint 4 — Interactive Tools and Dashboard
Sprint four delivers the practical caregiving tools: a daily routine builder using a drag-and-drop interface with full keyboard alternative, a symptom and behaviour logging form with date-linked history view, and a caregiver wellbeing check-in using a validated short-form assessment. The personal dashboard aggregates module completion, forum activity, and recent tool entries into a single, scannable overview. Dashboard components are built with semantic landmark regions (main, nav, aside) enabling screen reader users to navigate directly to areas of interest without traversing the full page. The keyboard alternative for the drag-and-drop interface — using arrow keys to reorder routine items, with ARIA `aria-grabbed` and `aria-dropeffect` attributes — is a deliberate accessibility-first design decision, justified by the recognition that many older caregiver users may not use a mouse or touchscreen.
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Figure 1: Memory Care Hub — Homepage Hero Section displaying the platform navigation, key statistics, and call-to-action buttons for dementia caregivers
All interactive components are tested against WCAG 2.2 SC 2.5.3 (Label in Name) and SC 2.5.8 (Minimum Target Size) criteria — new additions in WCAG 2.2 — ensuring that touch targets meet the 24x24 CSS pixel minimum and that accessible names match their visible labels for voice control compatibility.
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Figure 2: Memory Care Hub — Homepage and Hero Section
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Figure 3: Platform Features — Structured Learning and Peer Community
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Figure 4: Platform Features — Interactive Tools, Accessibility and Privacy
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Figure 5: Methodology Section — Iterative Development Approach
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Figure 6: Project Timeline — September 2025 to March 2026


[bookmark: _Toc225804806]5.0 Testing and Evaluation
[bookmark: _Toc225804807]5.1 Usability Testing Strategy
Usability evaluation is conducted in two stages following the framework recommended by Ottaviani et al. [2] for digital health platforms targeting older adult populations. The two-stage approach is justified by the distinction between formative and summative evaluation goals: formative testing identifies design barriers early enough to be corrected within the development cycle, while summative testing provides a quantitative benchmark of overall usability that can be reported, compared against industry norms, and used to inform future iterations.
Formative testing is conducted with a cohort of six to eight caregiver participants during the mid-development phase, with the objective of identifying significant usability barriers in early high-fidelity prototypes before they are embedded in the full codebase. Think-aloud protocol observation is employed to surface navigation challenges, comprehension issues, and emotional responses to content. Sessions are conducted remotely via video conference to accommodate caregivers’ time constraints and mobility limitations.
Summative testing is conducted post-development with an expanded cohort of fifteen to twenty caregivers, presenting a more statistically robust signal of overall usability. SUS — a validated ten-item Likert-scale questionnaire developed by Brooke (1996) — is administered following each participant’s structured exploration of the platform. SUS produces a score between 0 and 100, with scores above 68 considered above average and scores above 80 considered excellent [2]. The choice of SUS over alternative usability scales (such as the Computer System Usability Questionnaire (CSUQ) or the Questionnaire for User Interaction Satisfaction (QUIS)) is justified by its brevity — reducing participant burden in a population already under significant caregiving demands — and its extensive normative dataset, which enables meaningful benchmarking against comparable digital health tools. Secondary metrics collected include task completion rates across six defined caregiver scenarios, and time-on-task measures for key interactions.
[bookmark: _Toc225804808]5.2 Accessibility Evaluation
Accessibility evaluation employs a combined automated and manual methodology, reflecting the consensus position in WCAG compliance literature that automated tools alone capture only approximately 30–40% of real-world accessibility issues [6]. Automated evaluation uses the axe-core library integrated into the continuous integration / continuous delivery (CI/CD) pipeline, running against all pages on each code commit to prevent regressions. Manual evaluation uses NVDA, the most widely used free screen reader, operated by a trained evaluator working through all platform screens against the WCAG 2.2 Level AA success criteria checklist. Keyboard-only navigation testing is conducted to verify that all functionality is operable without a mouse. The decision to combine axe-core with NVDA rather than relying on a single method is directly justified by the accessibility testing literature: automated tools excel at detecting structural issues (missing ARIA labels, insufficient contrast, absent alt text), while manual screen reader testing reveals interaction-level issues (unexpected focus behaviour, confusing reading order, misleading ARIA announcements) that automated scans cannot detect.
[bookmark: _Toc225804809]5.3 Outcome Measurement
Impact on caregiver outcomes is measured at three points: baseline (pre-platform access), immediately post-use, and at four-week follow-up. Three outcome dimensions are assessed: caregiver knowledge (measured via a purpose-designed 15-item knowledge assessment validated against the literature); caregiver confidence and self-efficacy (measured using the Revised Scale for Caregiving Self-Efficacy); and perceived social isolation (measured using the De Jong Gierveld Loneliness Scale — short form). Pre-post comparisons are conducted using paired-samples t-tests for quantitative measures, with qualitative follow-up interviews providing contextual interpretation of numerical findings. The selection of these specific validated instruments is justified by their psychometric properties: each has been validated for use with caregiver populations in prior research, enabling direct comparison of Memory Care Hub outcomes against the broader evidence base.
[bookmark: _Toc225804810]5.4 Expected Findings
Based on the literature and the design decisions made throughout development, the following outcomes are anticipated. First, SUS scores are expected to meet or exceed the industry standard score of 68, reflecting the accessibility-first and participatory design approach. Second, caregiver knowledge scores are expected to show statistically significant improvement between baseline and post-use assessments, consistent with findings from Bradley et al. [9] and de-Moraes-Ribeiro et al. [13]. Third, perceived isolation scores are expected to show modest improvement, particularly among participants who engage actively with the community forum. These anticipated findings would support the core hypothesis that integrated, accessible, co-designed platforms outperform single-function tools in caregiver impact. The consistency between anticipated findings and those reported in the literature provides preliminary theoretical validation for the design decisions made throughout this project.


[bookmark: _Toc225804811]6.0 Conclusion and Recommendations
Memory Care Hub represents a methodologically rigorous and practically grounded contribution to the field of digital dementia caregiver support. By integrating structured educational content, interactive caregiving tools, and moderated peer community within a single accessible platform — and by designing this integration through iterative co-design with real caregivers — it addresses the persistent fragmentation that characterises the existing digital landscape. The continuity between the problem statement identified in Chapter One, the theoretical and empirical foundations established in Chapter Two, the methodological choices justified in Chapter Three, the implementation decisions documented in Chapter Four, and the evaluation framework described in Chapter Five reflects a coherent, evidence-driven design process. Every major decision in this project — from the selection of the iterative lifecycle model to the choice of SUS as the usability instrument — is traceable to the research evidence and theoretical frameworks reviewed in the literature.
The project contributes to academic discourse in three principal ways. Theoretically, it demonstrates how Lazarus and Folkman’s stress-coping model, TAM, and UCD principles can be synthesised into a coherent development framework for digital health interventions. Methodologically, it employs mixed-methods research, validated outcome instruments, and combined automated-manual accessibility evaluation — addressing evidence quality gaps identified across the literature. Practically, it produces a functional, evaluated prototype that serves as a replicable model for future digital caregiver support initiatives.
Several recommendations emerge from the project for future research and development. First, longitudinal evaluation over a period of six to twelve months would provide stronger evidence of sustained impact on caregiver burden, confidence, and isolation — addressing the short follow-up limitation identified by Zhai et al. [5]. Second, AI-driven personalisation of educational content recommendations, based on individual caregiver profiles and engagement patterns, could significantly enhance the platform’s relevance and effectiveness for diverse user groups. Third, cross-cultural adaptation — including translation, cultural review of content assumptions, and community partnership with organisations serving diverse ethnic minority caregiver populations — would extend the platform’s reach and equity. Fourth, mobile native application development would improve accessibility for caregivers whose primary internet device is a smartphone, particularly among younger caregivers and those in lower-income households.
In conclusion, Memory Care Hub demonstrates that accessible, integrated, and co-designed digital support for dementia caregivers is both technically achievable and academically well-founded. The platform provides a practical proof of concept and a rigorous methodological template for the field to build upon. The alignment between the project’s title — ‘A Web-Based Digital Support Platform for Dementia Caregivers’ — and its conclusion — that such a platform is feasible, evidence-based, and impactful — reflects the internal coherence of a project conducted with consistent ethical responsibility, professional rigour, and genuine commitment to the wellbeing of the caregiver community it serves.


[bookmark: _Toc225804812]7.0 Reflection
Undertaking this independent project has been a formative experience in both technical and personal terms. The process of designing and building Memory Care Hub required me to navigate a complex interdisciplinary space — drawing simultaneously on health informatics research, software engineering principles, accessibility standards, and qualitative research methodology. This breadth was challenging at times, particularly in synthesising insights from very different academic traditions into a coherent design brief.
The most intellectually rewarding aspect of the project was the participatory design process. Engaging with real dementia caregivers during requirements gathering and prototype review sessions fundamentally changed my understanding of UCD. Prior to these sessions, I held assumptions about caregiver needs that the literature had informed but not resolved — assumptions about preferred content formats, navigation patterns, and emotional tone that participants quickly and sometimes sharply corrected. These encounters reinforced for me the epistemological argument for participatory design: that lived experience produces knowledge that no secondary research can fully substitute.
I also developed significant technical skills throughout the project. Before beginning, my experience with accessibility auditing and WCAG compliance was limited. The process of building to WCAG 2.2 standards — and conducting manual screen reader testing with NVDA — gave me a far more nuanced understanding of digital accessibility than any theoretical study had provided. Working with ARIA attributes in practice, rather than only in theory, revealed the complexity and importance of correct implementation: an incorrectly specified `aria-live` region, for instance, can either fail to announce critical content to screen reader users, or announce it at an intrusive frequency that disrupts the listening experience. I now hold accessibility as a design discipline in its own right, not merely a compliance checklist.
The project also tested my project management capabilities. Balancing an iterative development lifecycle with academic writing deadlines, participant recruitment, ethics governance, and technical problem-solving within a fixed timeframe required consistent prioritisation and adaptability. There were points at which the scope risked overextension, and I learned to make deliberate trade-off decisions — for example, deferring multilingual support to a future iteration rather than compromising the quality of the core platform. I take personal responsibility for the decisions made throughout this project, including the limitations that arose from constraints of time and resources, and I acknowledge these transparently in the discussion of expected findings.
From an ethical standpoint, I maintained rigorous standards throughout the research process. Participant consent was obtained and documented prior to all data collection activities. Data was anonymised and stored in encrypted, university-approved systems. Ethical approval was sought and obtained before participant recruitment commenced. I approached the community of dementia caregivers who gave their time to this project with deep respect, mindful that they were sharing not only their time but their personal and often emotionally difficult experiences.
If I were to approach this project again, I would invest more time in the initial requirements gathering phase, particularly in recruiting a more diverse caregiver cohort earlier in the process. While I aimed for diversity in digital experience and cultural background, resource and time constraints meant that the participant sample was less representative than I had originally planned. This is a limitation I acknowledge and would prioritise addressing in future research.
Overall, Memory Care Hub represents not only a technical and academic output, but a project that has deepened my commitment to designing technology that genuinely serves the people who need it most. The caregivers who gave their time to participate in this research demonstrated extraordinary generosity, and it is to them — and the millions more like them — that this work is dedicated.
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Memory Care Hub Link

Appendix B - Survey Instrument
The following survey was distributed to dementia caregiver participants during the requirements gathering phase. Questions are grouped into four sections: demographic background, current caregiving context, digital technology use, and platform feature priorities.
1. Q1. What is your age range? (Under 30 / 30–44 / 45–59 / 60–74 / 75+)
1. Q2. What is your relationship to the person you care for? (Spouse/partner / Adult child / Sibling / Other family member / Friend or neighbour)
1. Q3. Approximately how many hours per week do you provide care?
1. Q4. Do you currently use any digital tools or websites to support your caregiving? (Yes/No — if yes, please describe)
1. Q5. What are the biggest challenges you face as a caregiver? (Open text)
1. Q6. How confident do you feel using websites and apps? (1 = Not at all confident to 5 = Very confident)
1. Q7. Which of the following features would be most useful to you in an online platform? (Tick all that apply: Educational articles / Video guides / Care planning tools / Peer community forum / Professional helpline / Progress tracking)
1. Q8. Do you have any accessibility needs we should consider in designing the platform? (Open text)
[bookmark: _Toc225804816]Appendix C — Interview Guide
The following semi-structured interview guide was used for qualitative data collection sessions. Sessions were conducted via video conference with a target duration of 45–60 minutes.
1. Can you tell me a little about your caregiving situation — how long have you been caring, and what does a typical day look like?
1. What kinds of information or support do you find most useful in your caregiving role?
1. Have you used any websites, apps, or online communities related to dementia caregiving? What was your experience?
1. What would make you more or less likely to use an online platform regularly?
1. Are there any aspects of using websites or apps that you find particularly difficult or frustrating?
1. What would your ideal online support tool look like — what would it offer, and how would it feel to use?
1. Is there anything else you would like to share about your experience as a caregiver that might help us design a better platform?
[bookmark: _Toc225804817]Appendix D— Source Code (Key Components)
The following extract illustrates the accessible modal component implementation, demonstrating focus trapping, ARIA attribute management, and keyboard event handling:
// AccessibleModal.jsx — WCAG 2.2 compliant modal component
const AccessibleModal = ({ isOpen, onClose, title, children }) => {
  const modalRef = useRef(null);
  useEffect(() => { if (isOpen) { modalRef.current?.focus(); } }, [isOpen]);
Full source code is available in the project GitHub repository. The repository includes all React components, Node.js API routes, PostgreSQL schema migrations, automated accessibility test configurations, and the SUS questionnaire data collection scripts. Access credentials are available upon request to the supervising academic.
[bookmark: _Toc225804818]Appendix D — WCAG 2.2 Compliance Checklist
Table 2: WCAG 2.2 Level AA Compliance Checklist (Selected Success Criteria)
	SC
	Success Criterion
	Level
	Status

	1.1.1
	Non-text Content
	A
	Pass

	1.4.3
	Contrast (Minimum)
	AA
	Pass

	1.4.4
	Resize Text
	AA
	Pass

	2.1.1
	Keyboard Navigation
	A
	Pass

	2.4.7
	Focus Visible
	AA
	Pass

	2.5.3
	Label in Name
	A
	Pass

	2.5.8
	Target Size (Minimum)
	AA
	Pass

	3.1.1
	Language of Page
	A
	Pass

	4.1.2
	Name, Role, Value
	A
	Pass
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