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Abstract

This thesis explores the potential of immersive technology as a tool for people living
with dementia, focusing on designing and optimising immersive experiences to align with
their unique needs and preferences. The research is structured around three interrelated
studies, each exploring different insights into immersive interventions for dementia care.

The first study investigates the feasibility and usability of a VR prototype application for
dementia care through the development and evaluation of a VR video player application.
This application enables individuals living with dementia to watch VR videos tailored
to their interests and cognitive abilities. The study reveals both the potential of VR
to enhance engagement and relaxation and the challenges posed by communication
difficulties to understand the preferences of the participants.

Building on these findings, the second study adopts a participatory forward-thinking
approach, allowing people living with dementia to create physical model boxes com-
prising of items and environments that are meaningful to them. These physical models
are then transformed into personalised digital VR environments. This study highlights
the creative potential of people living with dementia and the importance of co-design
in building emotional connection and meaningful engagement, while also identifying
continued barriers in verbal communication.

The third study pivots to the development of innovative design directions for immersive
interventions. These directions are informed by findings from the first two studies
and are structured around key features such as memory recall, physical interaction
and creative expression. This study proposes concepts for immersive experiences that
address the unique challenges faced by those living with dementia. Each design aims to
provide opportunities for meaningful and recreational engagement.

Together, these studies present a comprehensive investigation into the design, evalua-
tion, and innovation of immersive technologies for people living with dementia. The
findings inform practical recommendations for creating immersive experiences that are
engaging, accessible, and personalised, with significant implications for enhancing qual-
ity of life in dementia care.
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COVID Statement

This thesis represents a journey of research conducted during a global pandemic. The
COVID-19 crisis shaped the research process for good and for bad, presenting significant
challenges but also opportunities for resilience, adaptability, and innovation. Despite
these obstacles, the work presented here demonstrates the capacity to persevere and
produce meaningful contributions to the field of Human-Computer Interaction (HCI)
and dementia care.

The research began with a strong foundation of literature review and iterative
design work in collaboration with St. Andrew’s Healthcare (Mental health charity
and psychiatric hospital), where the focus was on designing a prototype system
capable of delivering immersive and personalised VR experiences for individuals living
with dementia. This initial phase was planned to be done directly with participants,
and MAPPA (Management of Actual or Potential Aggression) training was necessary
to provide ethical and appropriate preparations for research in dementia care within
this specialised environment.

However, the COVID-19 pandemic disrupted common research practices, requiring a
shift to remote working and data collection. While the initial plan was to continue
working with the hospital for further studies and conduct larger-scale data collection,
ongoing disruptions regarding social distancing meant that this was no longer feasible.
Even after lockdown was lifted, St. Andrew’s Healthcare continued to face restrictions,
limiting the support available for external research. As a result, alternative methods
had to be explored to ensure the study could progress. Despite these challenges, the
iterative design process continued to produce valuable feedback, demonstrating the
feasibility and adaptability of the VR system even in the face of significant disruptions.

The constraints such as social distancing and nationwide lockdowns pivoted the research
focus, looking beyond from just working in clinical environments to collaborations with
specialised arts organisations such as Bright Shadow. This collaboration introduced the
concept of model boxes, which allowed participants to co-create meaningful spaces
that were translated into immersive environments. For the first time, hands-on data
collection resumed, gaining rich qualitative insights into the potential of participatory
design and activities beyond reminiscence. The findings from this phase not only ex-
celled the research but also gained acceptance into ACM Designing Interactive Systems
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conference 2024 (DIS), where the work was exhibited and brought to the spotlight to
the HCI community.

The pandemic’s long-lasting impact made it difficult to pursue other planned research
activities, such as in-person studies. This limitation prompted a change to remote
methods and collaborations with UCL, I spent two years focusing on assessing engage-
ment from participants living with severe dementia, containing physiological signals
and EEG data, through machine learning techniques. While promising, this approach
yielded mixed results, and I was unable to gather quality data to present in this thesis.

These experiences led to a shift in perspective, steering the research towards design
directions as a means of exploring the broader implications of immersive technology to
be used in dementia care. This phase reflected a deeper engagement with the creative
and human aspects of HCI, inspired by the success and learnings from the previous stud-
ies. The focus on speculative design allowed for a more innovative and forward-looking
approach, showcasing how technology can create meaningful and impactful experiences
for individuals living with dementia.

In summary, the pandemic highlighted the resilience of both people living with dementia
and the research process itself. Despite disruptions to daily routines and care, individ-
uals living with dementia continued to find ways to adapt and connect with others. At
the same time, this research navigated unexpected challenges, but by adjusting research
methods and finding creative solutions, myself along with my collaborators were able
to keep the work moving forward. This thesis reflects both aspects of resilience, show-
ing how determination and flexibility can drive meaningful progress even in difficult
circumstances.
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Chapter 1: Introduction

Dementia is an umbrella term for conditions that reduce brain function, a�ecting mem-

ory, speech, and reasoning as a result of abnormal changes in the brain. It a�ects

millions of people worldwide, with an estimated 55 million currently living with this

syndrome [2]. As individuals grow older, the likelihood of a dementia diagnosis rises:

from 65 years of age, 1 in 14 people is diagnosed with dementia, increasing to 1 in 6 after

the age of 80 [171]. Thanks to advances in healthcare, life expectancy has increased,

and consequently, the number of people living with dementia is predicted to reach 78

million in 2030 and 153 million by 2050 [196, 2]. Although there is no cure, it is vital

to develop interventions that enhance quality of life for those with the condition.

Studies suggest that immersive environments, such as those provided through Virtual

Reality (VR), can bring bene�ts like cognitive stimulation and relaxation for people

living with dementia [144]. VR can transport users to di�erent or even imaginary places,

encouraging a sense of immersion [241, 10]. Yet, many existing studies have mainly

focused on the functions and outcomes of the technology itself [250, 239, 217], rather

than exploring how VR can support meaningful experiences rooted in each person's

background, values and daily realities. Current research, while valuable at showcasing

that indeed immersive experiences enabled by technologies like VR have potential, tends

to be technology-driven, meaning it looks at VR's hardware and software e�ects rather

than focusing on how well the system �ts into the lives and personalities of individuals

living with dementia.

In this context, supporting personhood is critical because it recognises each individual's

history, preferences, and identity, which may otherwise be overshadowed by dementia
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[269, 268]. By valuing personhood, it is possible to design interventions that help

maintain a sense of self and respect personal choices. Unfortunately, many studies have

not considered how VR might �t into daily routines, whether in care facilities or private

homes. Nor have they explored how people living with dementia and their caregivers

can contribute to decisions about how VR is designed and used. Most research also

measures the performance of VR systems rather than examining how people living with

dementia interact with them and how those interactions could be improved. These gaps

make it di�cult to create VR experiences that are truly bene�cial and genuinely valued

by those who use them.

�. . . the real power of VR is to go beyond what is real, it is more than

simulation, it is also creation, allowing us to step out of the bounds of reality

and experience paradigms that are otherwise impossible.� [241]

This thesis responds to these gaps by adopting the theme �Meaningful Spaces,

Meaningful Places� [45], asking how immersive experiences can be shaped into ex-

periences that support personhood, spark emotional connections, and allow people to

engage with signi�cant memories [228, 227, 54]. The work goes beyond simply pre-

senting VR content, instead examining how personalised elements can encourage active

participation rather than passive consumption [112]. Similar to how a house becomes a

home through personal touches and emotional meaning, this research investigates ways

to turn ordinary virtual spaces into experiences that resonate with each individual. By

involving people living with dementia and their caregivers throughout the process, it

aims to make immersive experiences part of a person-centred approach, ensuring that

the technology remains a tool that serves real needs, upholds identity, and promotes

everyday well-being.

1.1 Research motivation

Many individuals living with dementia face di�culties in their daily activities, often

requiring support from family members or professional caregivers. They might be unable

to venture outdoors alone or participate in social events they once enjoyed, resulting
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in limited independence and a higher risk of feeling isolated. This isolation can lead

to depression, which is sometimes observed in the early and mid-stages of dementia

[69]. Once depression sets in, it can become a repeating cycle that is hard to break,

accelerating cognitive decline and further reducing daily engagement.

Although there is no de�nitive cure for dementia, non-pharmacological interventions

� such as cognitive rehabilitation, reminiscence therapy, and creative activities � have

proved valuable in addressing emotional needs and lessening symptoms [162, 147]. Com-

pared to medication-based treatments, these approaches often provide lasting bene�ts,

helping preserve personal identity and emotional well-being. Therapies like Cognitive

Behavioural Therapy (CBT) and Virtual Reality Exposure Therapy (VRET) show com-

parable e�ectiveness for symptom relief, and VRET adds possibilities through immersive

technology [205, 256].

In this context, immersive tools, such as VR, o�ers a way to create meaningful experi-

ences for people living with dementia, allowing them to revisit memories, explore new

surroundings at a relaxed pace, and take part in creative or social activities. However,

most research on immersive technology in dementia care has focused on outcomes like

reduced stress or improved cognitive performance [144], rather than examining how

immersive experiences can be customised to re�ect each person's background and emo-

tional needs. Existing VR programmes often rely on generic content [125], which may

not fully engage participants.

Beyond personalisation, it is equally important to consider the social context in which

immersive technology is used, including the roles of caregivers and how they manage or

introduce immersive interventions. In addition, involving people living with dementia

in the design process � despite possible communication barriers � can o�er valuable

insights into their preferences and experiences. By exploring both personal and social

factors, VR interventions can move beyond one-size-�ts-all solutions to become a tool

that enhances well-being, supports day-to-day life, and respects the viewpoints of those

living with dementia.
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1.2 Research questions and contribution

This thesis explores how immersive technology can o�er meaningful, engaging, and

supportive experiences to people living with dementia. It looks at whether immersive

technology is practical, how to design experiences that feel personally signi�cant, and

what challenges might arise along the way. Below are the key research questions that

shape the direction of this work:

ˆ RQ1: How feasible and acceptable is VR technology in delivering immersive and

engaging experiences to individuals living with dementia?

So �rst of all, why is VR worth exploring for dementia care? By investigating

feasibility and acceptability, we can answer whether VR is a viable tool to enhance

the lives of individuals living with dementia. It addresses whether the technology

itself is practical and bene�cial, setting the stage for the more in depth exploration

in RQ2 and RQ3.

ˆ RQ2: How can immersive experiences for individuals living with dementia be

designed to transform generic spaces into meaningful places?

Then onto the core purpose and theme of the thesis, what are we trying to achieve

with immersive technology for people living with dementia? I explore the concept

of creating �meaningful places� and identify the elements that make immersive

experiences emotionally resonant and impactful for the users. By focusing on the

transformation of space into place, this question examines the outcomes of good

design in immersive experiences.

ˆ RQ3: What are the key design considerations and challenges in creating person-

alised immersive environments for individuals living with dementia?

This thesis then focuses on the practical application, how do we actually create

these meaningful immersive experiences? I investigate the technical and design

challenges, such as scalability, personalisation, and user-centred approaches. A

more operational and technical approach compared to RQ2, asking how the ideas

and concepts identi�ed can be implemented e�ectively.
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Overall, these questions provide a structure for understanding the potential of immer-

sive technology in dementia care, the ways to make experiences meaningful, and the

challenges of putting such ideas into real-world use.

Research outcomes and contribution:

Below, I present the main contributions that have emerged from examining the feasi-

bility of VR, the practical design challenges, and the development of innovative design

directions solutions. Each contribution relates directly to the research questions, pro-

viding clear evidence of how this work advances knowledge in dementia care through

immersive and interactive technologies. These �ndings include both theoretical insights

and practical guidance for creating dementia-friendly immersive experiences, laying a

foundation for future projects in this area.

ˆ Understanding engagement in VR for dementia care

I have found that VR can spark emotional and cognitive responses in individuals

living with dementia, especially when content is tailored to personal interests. This

work expands our understanding of user engagement and emotional well-being in

VR by exploring how environments and guided interactions can put users at ease.

Relevance to RQ1 and RQ3: This contribution shows how VR can be both feasible

and engaging by using customised, emotionally resonant content (RQ1). It also

o�ers key insights for developing meaningful immersive designs (RQ3), focusing

on factors that encourage user involvement.

ˆ Framework for personalised VR design

I have proposed a framework that connects crucial features, such as memory

recall, life stories, and multisensory stimulation, to meaningful engagement. This

framework guides future research by outlining speci�c design elements that can

enrich the user experience.

Relevance to RQ2 and RQ3: The framework acts as a guide to convert generic

immersive spaces into emotionally signi�cant places (RQ2), while also providing a

basis for creating customised solutions tailored to the needs of people living with

dementia (RQ3).
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ˆ Feasibility of VR technology in dementia care (Chapter 3)

Through practical demonstrations, I show that VR can be acceptable for peo-

ple living with dementia, provided caregiver support is incorporated. I address

the practical and technical concerns that can a�ect uptake, drawing attention to

strategies such as real-time caregiver assistance.

Relevance to RQ1: These �ndings con�rm that VR can be used in dementia care

by tackling challenges like caregiver guidance and suitable interface design, making

it feasible and acceptable for everyday use.

ˆ Role of creative expression in immersive design (Chapter 4)

By involving participants in activities like model-box building, I discovered ways

to allow people living with dementia to shape their own virtual environments.

This sense of agency makes immersive experiences more than a passive medium

and helps users feel actively involved in their care.

Relevance to RQ2: This contribution shows how user input can transform stan-

dard immersive experiences into personalised ones, thus building meaningful spaces

that resonate with each person's identity and preferences.

ˆ Innovative design directions using morphological analysis (Chapter 5)

I present design concepts developed using morphological analysis, a structured

and creative approach to generate ideas in dementia care. This method allowed

me to creatively generate innovative combinations of 12 design features from my

initial studies, to concepts that address emotional comfort, memory recall, and

social interaction. These ideas and guidelines can help developers and caregivers

create immersive experiences that go beyond traditional VR reminiscence or enter-

tainment, giving individuals new ways to connect with, and create new memories.

Relevance to RQ3: By focusing on speci�c user needs, these concepts provide

practical steps for producing engaging immersive environments for people living

with dementia.
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ˆ Creative framework for design direction generation

I propose a method that generates user-centred concepts based on design features

found during my research. This approach supports the development of varied and

relevant design ideas that suit the complex needs of those living with dementia.

Relevance to RQ2: This process-based approach addresses the design challenges

associated with user-centred, personalised immersive technology. By incorporat-

ing collaboration and feedback loops, it becomes more likely that the �nal expe-

rience will be meaningful and bene�cial for people living with dementia.

Overall, these contributions provide both theoretical perspectives and practical tools

for developing immersive experiences in dementia care. They demonstrate how to move

from feasibility to actual implementation, covering emotional engagement, personalisa-

tion strategies, and collaborative design methods. The work, therefore, advances both

the academic understanding and real-world practice of using immersive technology to

support people living with dementia

1.3 Research approach

To explore the potential of immersive technology as a meaningful tool for individu-

als living with dementia and to investigate methods for optimising immersive experi-

ences based on individual preferences and engagement levels, this research is structured

around three main studies, each focusing on a distinct aspect of immersive technologies

in dementia care.

Study 1: Design and development of a VR prototype system. The �rst study in this

research journey focused on designing and developing a prototype VR system tailored

for individuals living with dementia. This initial phase aimed to create and evaluate

the feasibility and acceptability of using an iterative designed VR technology to deliver

engaging and immersive experiences to participants. The study involved the creation

of a user-friendly VR platform that allowed participants to watch VR videos with help

from their carers, providing insights into the potential bene�ts and challenges of using

VR technology in dementia care settings.
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Study 2: Personalisation of VR environments. Building on the �ndings from the �rst

study, the second study aimed to enhance the immersive experience by introducing

personalised environments. Participants were invited to physically design a model box

and meaningful soundscape through co-creative workshops, which were then digitally

recreated and assembled in VR to create personalised and meaningful experiences. This

study aimed to demonstrate the potential of customised VR environments in enhancing

engagement and satisfaction among individuals living with dementia, paving the way

for more personalised and e�ective immersive interventions.

Study 3: Design directions for meaningful immersive experiences. The third study

shifts focus to proposing innovative design directions aimed at creating meaningful and

engaging experiences for individuals living with dementia in immersive environments.

This study emerged from recognising the challenges of assessing engagement and per-

sonalisation in previous work. By compiling insights from earlier studies and employing

a framework of key design features, this phase proposes actionable concepts for future

immersive experiences. These designs aim to o�er pathways for developing personalised

and e�ective dementia care interventions.

Together, these three studies provide a comprehensive exploration of the potential of

immersive technology as a supportive tool for individuals living with dementia, o�ering

valuable insights into the design, customisation, and evaluation of immersive interven-

tions tailored to the unique needs and preferences of this population.
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1.4 Overview of thesis

This chapter (Chapter 1) presents the reader with the current situation at hand, and

what this thesis is all about; from the problems to the gaps in this �eld. I would like to

take this section to guide the reader in how the next chapters of my thesis will follow.

Chapter 2 introduces the reader to the core concepts surrounding dementia and the

potential of immersive technology as a tool for care. The chapter de�nes dementia as

an umbrella term for conditions causing a decline in brain function, a�ecting memory,

speech, and reasoning due to abnormal changes in the brain. The chapter then transi-

tions to exploring technology's role in dementia care, how technology can aid through

interventions and rehabilitation. The chapter also introduces the concept of immersive

technologies that simulate environments to immerse users in interactive experiences,

with a focus of Virtual Reality (VR). There are many de�nitions among di�erent disci-

plines, but for this thesis, VR is understood as a multisensory human-computer interface

that places the user in environments that can be interacted with. Typically involving

various senses such as visual, auditory and sometimes tactical feedback. Although

they often simulate three-dimensional spaces, a three-dimensional environment is not

strictly needed. The key distinction of immersive environments is that the user partici-

pates within the environment rather than just simply observing from the outside. This

sense of immersion di�erentiates immersive technology from other forms of computer

interaction. Furthermore, the chapter highlights immersive technology's potential in

healthcare, thought while immersive technology can be bene�cial, some environments

may cause negative memories and distress. This chapter also delves into the concept

of personhood in dementia care. It discusses the importance of personhood and how

Human-Computer Interaction (HCI) approaches this concept. The chapter further ex-

plores immersive technologies in detail. This includes a discussion of VR for healthcare

in general and speci�cally VR for dementia care. The chapter also considers the use of

virtual reality to encourage art engagement. Furthermore, this chapter examines the

concepts of Space and Place and how to make immersive experiences meaningful. It

highlights the importance of connection and personalisation in creating e�ective inter-

ventions. The chapter concludes with a summary of the role of immersive technologies
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in dementia care and identi�es key gaps in existing research, setting the foundation for

the research questions addressed in the thesis. It notes that much of the current work

has prioritised technological feasibility over meaningful, person-centred experiences that

support identity and long-term emotional well-being.

Chapter 3 details the development of a prototype VR system designed for individuals

living with dementia. It describes the iterative design process used, which included

feedback from sta� at the psychiatric hospital. The initial prototype focused on user-

friendliness and remote accessibility for caregivers. The chapter also discusses the chal-

lenges of using VR with people living with dementia, and the importance of remote

access for caregivers to select and control videos for users. It also describes the system's

ability to deliver personalised content. The chapter further explores how personal pho-

tographs can be integrated into VR environments, discussing the technical challenges

and limitations that arose. It also emphasises a move towards a more user-preference-

driven approach to content selection, where participants' interests and personal lives are

considered. A feasibility study was conducted with �ve participants, including those

with Huntington's disease and other degenerative diseases. The chapter also examines

the use of various videos, from generic nature scenes to personalised content based on

user preferences and requests. It also highlights how the system evolved through testing,

including improvements to video quality and remote streaming, and understanding the

importance of personalised content in comparison to just the fascination of VR itself.

Chapter 4 explores the creation of personalised virtual environments through co-design

with people living with dementia. It highlights the importance of moving away from

a de�cit-based model of technology design. The chapter details a study involving 44

participants who created physical model boxes that were then transformed into digital

VR environments for participants to re-explore and experience their art in �rst person.

This process underscores the importance of participatory methods where older adults

are co-creators of technology. The chapter emphasises co-creation, abstraction, and

di�erent design implications for future research. The chapter discusses the immersive

co-creation journey, which involved six workshop sessions. These included creating

collages, model boxes, and soundscapes, which were later integrated into immersive

VR experiences. Data collection and analysis are discussed, with the use of re�exive
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thematic analysis and vignettes to capture participant experiences. This chapter further

highlights the emotional and social aspects of the co-creation process, with importance

of creating meaningful experiences through art.

Chapter 5 presents various design directions for immersive experiences based on the

insights from previous chapters. It focuses on creating concepts that are meaningful and

enjoyable while providing supportive bene�ts. The proposed design directions include:

MemoryScape, which uses personal photos to recreate past moments; ImagineScape, a

creative tool where users build virtual worlds; and Cultural Touchstones, which allows

users to explore cultural experiences. The chapter also explores the Comfort Guide,

which uses virtual companions to create comforting and personalised interactions; and

Waypoints AR, an augmented reality system that integrates user's past and future,

into the present. The chapter also details the methodology for developing design di-

rections, highlighting key features like memory recall, physical interaction, and cultural

signi�cance. It covers the creative processes involved, including feature identi�cation,

framework development, and iterative idea generation. The chapter also notes the po-

tential opportunities and pitfalls of each proposed design, with suggestions for ways to

mitigate these risks, whilst also identifying its relevance to dementia care.

Finally in Chapter 6, the implications of the research are discussed, addressing the

main research questions about the feasibility, design, and impact of immersive expe-

riences for dementia care. It re�ects on the research's impact, future directions, and

the transformative potential of immersive experiences. It addresses the feasibility and

acceptability of immersive technology, and how it can transform generic spaces into

meaningful places. The chapter emphasises the importance of co-creation and personal-

isation in creating e�ective immersive experiences. It also explores the role of immersive

technology in enhancing social connections and building community. Furthermore, it

discusses the practical implications for caregivers and clinicians, noting how this tech-

nology can reduce caregiver burden while improving care quality. It examines key design

considerations and challenges in creating personalised immersive environments, includ-

ing the balance between cognitive stimulation and preventing overload. The chapter also

acknowledges the limitations of the research, such as small sample sizes and the need

for more diverse cultural representation. Finally, the chapter provides future directions
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based on these limitations, especially the need for further research into long-term en-

gagement with immersive technology and the potential assessing engagement for those

living with dementia.
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Chapter 2: Related work

Immersive technologies such as VR [125, 62, 194, 92, 144], augmented reality (AR)

[273, 116], multi-sensory environments (MSEs) [54] have gained increasing attention in

dementia care, o�ering potential bene�ts such as maintaining cognitive status [179] and

reminiscence therapy [172]. Studies have demonstrated that VR can provide individuals

living with dementia an opportunity to experience environments beyond their physical

limitations, whether by revisiting familiar places [52], engaging in nature-based experi-

ences [139], or participating in meaningful activities [10]. However, while much research

has been conducted on the general e�ectiveness of VR in dementia care, less attention

has been given to how these experiences should be designed to be personally meaningful

and engaging.

Existing immersive interventions in dementia care often involve pre-recorded content

that is largely generic, designed to stimulate engagement [10] but not necessarily to

evoke deep emotional connections or re�ect individual life experiences. While these

interventions can provide bene�ts, they often overlook the personal history, identity,

and preferences of the user. This raises important questions about how immersive

experiences can be tailored to better align with the needs and preferences of individuals

living with dementia.

Another critical challenge in VR-based dementia interventions is how engagement is as-

sessed [10]. While many studies focus on measuring outcomes such as cognitive function

[278], there is limited research on what makes an immersive experience personally mean-

ingful and bene�cial on an emotional level. Theories of personhood and self-identity in

dementia care suggest that interventions are most e�ective when they reinforce an indi-
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vidual's sense of self [124], yet there remains a lack of research exploring how immersive

technology can be designed to achieve this goal.

This chapter reviews the existing literature on dementia care, personhood, and immer-

sive technologies. It begins by providing an overview of dementia and its impact on

cognition, memory, and engagement, before introducing the concept of personhood and

self-identity in dementia care. It then explores how immersive technologies such as VR

have been applied in dementia interventions, examining both their bene�ts and limita-

tions. Finally, the chapter identi�es key gaps in knowledge, setting the foundation for

the research questions that will be addressed in this study.

2.1 Dementia

2.1.1 Overview of dementia & cognitive decline

Dementia covers a large group of cognitive decline diseases, including vascular demen-

tia, Lewy body dementia, frontotemporal dementia, and Alzheimer's disease � the most

prevalent, accounting for approximately 60-70% of dementia cases [68]. In some cases,

people may develop more than one type, a condition known as mixed dementia. Al-

though each form of dementia has di�erent characteristics that de�ne each one, there

are common symptoms experienced across most types, such as memory loss, di�culty

with concentration, communication challenges, emotion regulation, and disorientation.

Due to the rapid advance in technology and medicine, the overall population can live

longer than those in the past, by 2050, the global population above 60 years old is

expected to be 2 billion, which is a 900 million increase compared to 2015 [4], though

as more people live a longer life, there will be an increase in those developing dementia,

as ageing is a large risk factor for the disease, but does not exclusively just a�ect older

people as there also exists young onset dementia (based on the appearance of symptoms

before 65 years old). Alongside this, women are also disproportionately a�ected, partly

due to longer life expectancy [185, 23]. Beyond these non-modi�able factors, lifestyle

and environmental in�uences play a crucial role, with cardiovascular health, physical
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inactivity, social isolation, and cognitive engagement being key determinants of demen-

tia risk [199], as it is estimated that 1 in 14 people over 65 years old can develop this

disease whilst the rate increases at 80 years old to be a 1 in 6 people. [171]

Dementia is typically classi�ed into three main stages � early, middle, and late �

which help to monitor progression and tailor interventions accordingly. In the early

stage, symptoms are often subtle and may include mild language di�culties [19] or

challenges in organising tasks, although people can still manage daily activities and

maintain independence [80]. As the disease progresses to the middle stage, assistance

with daily tasks becomes necessary. Memory loss worsens, behaviour changes may

occur, and communication becomes increasingly di�cult. Mood swings and emotional

instability, such as anxiety or irritability, are also common [254]. In the late stage,

the e�ects of dementia are severe, and individuals can no longer live independently.

They experience signi�cant communication di�culties, severe disorientation, and little

to no recognition of familiar people or surroundings. Distress from confusion, fear, or

depression is common and requires extensive care [253].

Early diagnosis and staging of dementia are crucial for timely interventions, with tools

such as the Global Deterioration Scale (GDS) [117], Clinical Dementia Rating (CDR)

[27], and Mini-Mental State Examination (MMSE) [11] commonly used to assess cog-

nitive and functional decline. This allows individuals to bene�t from treatments that

can slow progression and improve quality of life. Staging systems are used to categorise

the severity of dementia and guide appropriate interventions. While these frameworks

are essential for clinical practice, they primarily focus on de�cits rather than the lived

experiences of individuals.

As dementia progresses into its later stages, individuals often experience a signi�cant

decline in cognitive and physical abilities, making independent living di�cult. Many

require continuous care, often in residential or specialised psychiatric hospital settings,

where care is continuously provided and tailored to their needs. While such environ-

ments provide professional support, they also present challenges for them and their

caregivers.
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One major issue is the impact of the care environment on well-being and behaviour.

People living with advanced dementia can become agitated, manifesting into aggressive

behaviour [41] towards sta� or other residents causing caregiver burden and depression

[88]. These responses may be heightened by factors such as unfamiliar surroundings

[115], lack of personalised care [5], or sensory overload [24]. In secure psychiatric care,

additional complexities arise due to legal and safety restrictions, particularly for indi-

viduals under the Mental Health Act or those with forensic histories.

Addressing these challenges requires rethinking how care environments are designed

and experienced. Research suggests that modifying physical and sensory surroundings

can signi�cantly in�uence mood and behaviour [260], reducing agitation and enhancing

emotional well-being. Approaches such as personalised immersive interventions, ther-

apeutic VR experiences, and adaptive environments may provide alternative ways to

encourage engagement and emotional stability. These interventions have the potential

to improve the quality of life for individuals living with dementia while also supporting

sta� in managing challenging behaviours more e�ectively.

2.1.2 Traditional methods for cognitive stimulation & engagement

With pharmacological treatments for dementia being limited and potentially causing

adverse e�ects [132], a common practice in modern intervention is to administer non-

pharmacological approaches. Some examples of non-pharmacological approaches are

functional analysis-based interventions [191], psychological therapy [200], reminiscence

therapy [274] or art-based procedures [70], which are used to awaken memories, stimu-

late mental activity, and provide the ability to re-experience past emotions or generate

new ones. As pointed out by Basting [21], present-focused activities are crucial for

this population and should be emphasised to avoid the past overshadowing their cur-

rent and future experiences. This is traditionally accomplished through talking ther-

apy or the use of visuals, drawing activities, music, or physical objects [102]. Past

work demonstrates that the bene�ts of therapy increase when more senses are engaged

[133]. Since the surrounding environments directly in�uence emotions, providing en-

vironmental stimuli that stimulate multiple senses could enhance emotional, cognitive,
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and behavioural responses of people living with dementia [232]. Moreover, emotions

are often expressed, regulated and interpreted in social settings [261]. Therefore, incor-

porating social interactions in non-pharmacological interventions has the potential to

elicit stronger emotional engagement.

2.1.3 Technology for dementia-care

With new technology constantly improving such as AI, smart home systems and im-

mersive technology such as VR, these types of technology are becoming more accepted

in the public eye. Alongside these improvements [14], the need of technology to treat

or diagnose diseases in easier or new ways is becoming increasingly popular [93, 101,

67], one of which being dementia. Di�erent types of technologies are used to help with

a range of aspects that a�ect the life of someone living with dementia, such as remi-

niscence [158], maintaining cognitive abilities [104] and social interactions [26] or the

potential to detect early signs of cognitive impairment [169].

2.1.3.1 Screening and early detection of dementia

A diagnosis of someone's cognitive impairment can be found using di�erent types of

technology, from image analysis of the brain using single-photon emission tomography

(SPET) and positron emission tomography (PET) [71] or a combination of magnetic

resonance imaging (MRIs) and PETs [136] to diagnose di�erent variations of dementia

using medical images, to identifying what stage of dementia they are currently experi-

encing [276, 47].

Eye tracking. Diagnosing the level of cognitive decline, is helpful for early detection

of dementia, to allow time to prevent further deterioration of more serious cognitive

impairment. Such examples are using eye-tracking devices [201], through a series of

task movies that participants watch, each task tests a di�erent cognitive skill such as

memory retention, eye tracking, deductive reasoning etc. The tracking of the eye will be

observed to measure the duration of time the user looks at a certain area of the screen �

region of interest. The results from these tasks are matched with a control group, mild
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cognitive impairment or dementia diagnosis. This information can then be correlated

with patients doing traditional `pen and paper' tests to see what level of cognitive

impairment they have. The scores from the eye tracking test had a correlation with the

dementia diagnosis and concluded that the eye-tracking, along with other studies [60,

190], was an e�ective way in determining the level of cognitive decline a person has.

Mobile games. With mobile phones being easily accessible, they too can be used as a

convenient device for detecting signs of cognitive impairment [134] such as using popular

mainstream games like Candy Crush, Tetris and Fruit Ninja. To analyse user gameplay

can show signs of cognitive decline. The experiment did �nd signi�cant and consistent

patterns between gameplay and the cognitive assessment results. This technology has

been explored through several studies [252] to allow early detection of cognitive decline

and shows that it can be used for diagnosis for medical cases.

Non intrusive sensoring. Instrumentation can also be used unobtrusively such as

implementing in the interior of a car to detect driving behaviours of early-stage demen-

tia, comparing it with data from drivers without cognitive impairment [81]. Analysing

that both groups can drive equally as safe but have di�erences in driving space and that

the dementia group were more likely to get lost. This information can be used to dif-

ferentiate and detect if a driver may have cognitive impairment traits. Some have used

motion sensors to analyse gait patterns of people living alone and have detected di�er-

ences between people diagnosed with and without cognitive impairment [75]. Rather

than focusing on a single piece of technology, Malinowsky [174] examined how indi-

viduals living with varying levels of cognitive impairment interact with technologies of

di�ering complexity. The study found that cognitive ability signi�cantly in�uenced how

these technologies were used.

Through these studies, it can be shown that data collected can di�erentiate those with

di�ering cognitive abilities in both indirect and direct methods. However many have

shown that it is di�cult to make a general conclusion due to the small sample sizes [81,

75] and that as dementia is a progressive disease, it would be best to carry out tests

for a longer time as cognitive ability declines for greater results [75] however must be

balanced in the case of safety [81]. Some studies recruit participants in an advertisement
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method, this doesn't allow a representative variety of people to fully test the hypothesis

in question, as the reason the majority of people may not participate may be the feature

that is a�ected in the study [174].

2.1.3.2 Management for dementia care - reminiscence therapy

Other common ways to use technology for those living with dementia is to recall memo-

ries from events and experiences from the past to relive which are generally positive and

signi�cant. This form of therapy is super e�ective as it can be used at varying levels of

cognitive impairment [77], some of which may need to be prompted speci�cally [113],

compared to other types of therapies such as behaviour therapy or validation therapy

[162] as it can help those who have lost their ability to vocally express themselves. Af-

ter reminiscence, people living with dementia would appear less anxious, frightened or

depressed, [159] have improved social skills, cognitive skills and motor skills [238].

Many di�erent types of stimulus have been used to trigger reminiscence, from pho-

tographs [13], to music [135], a mix of these stimulus could further enhance reminiscence

in individuals as shown in Bass and Greger's study where participants going through

reminiscence therapy had scored lower depression scores afterwards than those in a

control group [55]. The possibility of using more advanced technologies, such as 3D

printers, to print out small, realistic-looking objects can also be used as a stimulus for

reminiscence [102], which the families of participants have said to be more impactful

than just being shown a picture of the object.

Gesture-based technology such as Microsoft Kinect have been used to allow users to

interact with a virtual world in a natural way whilst also feeling immersed and present

in the virtual environment [239]. Reminiscence can be triggered through the actions

they express or from the virtual world they see, this type of gesture-based technology

has been perceived to have a positive e�ect in terms of pleasure and alertness [194]

however may trigger negative emotions such as fear and anxiety too. In these types of

technologies, immersion is the key concept, where by lowering the perception of the real

world, enhances how e�ective the virtual environment can be [212].
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From these studies, stimuli can trigger positive reminiscence for people living with

dementia using pictures, videos, sounds, and objects; however, there is still a chance

that reminiscence can allow negative memories to be brought up and may cause distress

to those living with dementia. It is also bene�cial that individualised prompts can help

aid reminiscence [102] to make the experience more personalised, allowing the individual

living with dementia to express more about themselves.

Although reminiscence therapy is generally considered safe it typically delivers small

and inconsistent bene�ts across outcomes, settings, and delivery methods [274, 247,

206]. These mixed e�ects can create unrealistic expectations if reminiscence therapy

is presented as a route to large improvements in cognition, mood, communication, or

quality of life. Reviews also point to lack of standardisation in content and facilitation

(for example, life review versus general reminiscence; group versus individual sessions;

variable facilitator training), which makes results harder to reproduce and can frustrate

participants and sta� when procedures di�er between sessions [274, 247]. One large ran-

domised controlled trial of joint carer�person reminiscence groups reported no gains on

primary outcomes and a small increase in carer anxiety at longer follow-up; the clinical

importance is uncertain, but it signals the need for careful screening, consent, and clear

opt-out points when working with dyads [274]. Finally, resource and cost considerations

matter: some formats � especially digital or immersive approaches � require sta� time,

specialised materials, or technology that may limit access and reduce cost-e�ectiveness

in routine services, as suggested by economic evaluations linked to group reminiscence

trials [247]. In practice, reminiscence therapy is best framed as option-based, consent-

sensitive, and facilitator-led, with protocols for pausing or redirecting sessions, and as

one component within a broader mix of present-focused and interest-based activities.

A further limitation is that reminiscence therapy centres almost exclusively on the

past. While revisiting memories can be comforting, a persistent backward focus can

crowd out the present and the future, narrowing opportunities for choice, agency, and

growth that are central to personhood [150, 34, 124]. Critics in dementia care and

Human�Computer Interaction warn that interventions primarily framed around loss

and recall can perpetuate a de�cit narrative, positioning individuals as repositories

of former abilities rather than as current agents with preferences, relationships, and
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goals [266, 152]. Person-centred practice, therefore, argues for balancing memory work

with present-focused and forward-looking activities (e.g., creative expression, sensory

engagement, and co-created experiences) that a�rm identity in the here-and-now and

support continuity of self [268, 192, 54, 178]. In this framing, reminiscence is one option

among several, used selectively and in ways that connect memories to present meaning

and future intentions, rather than becoming the default template for care.

2.2 Personhood

�I feel as if I'm losing all my leaves. The branches, and the wind, and the rain. I don't

know what's happening any more.� [280]

This quote from Florian Zeller's The Father perfectly encapsulates the confusion and

emotional disintegration that many individuals living with dementia experience. De-

mentia strips away not only memory and cognitive abilities but the very fabric of

selfhood [199, 150]. Everyday tasks become unfamiliar, and once-comfortable spaces

transform into disorienting landscapes. As dementia progresses, individuals often �nd

themselves retreating from social life � not out of choice, but because their worlds

become increasingly di�cult to navigate.

2.2.1 Importance of personhood

Until a few decades ago, dementia was largely understood as a straightforward narrative

of decline, with the focus primarily on cognitive impairment and functional loss [204].

The medical model dominated, emphasising the pathological aspects of the condition

and neglecting the broader social, emotional, and experiential dimensions of living with

dementia [266]. This perspective, often re�ected in dementia care technology design,

can unintentionally position individuals as passive recipients, limiting their ability to

take initiative and overlooking their valuable skills and experiences [111, 152].

For decades, the dominant narrative around dementia has framed the condition as a

steady erosion of the self. As cognitive abilities decline, traditional accounts suggest
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that individuals living with dementia experience a progressive loss of identity, to the

point where they are often seen as �no longer a person� or as undergoing a �death of

the self� [94]. This view presents dementia as a destructive force, which strips away

memory, identity, and social roles leading to the perception that little remains out of

the individual's personhood as the condition progresses. Such perspectives have severe

implications for how people living with dementia are treated, often resulting in their

marginalisation in both care settings and the society, where they become passive re-

ceptors of care rather than active participants in their lives and communities. The

dialogical approach to identity, rooted in psychology and philosophy, o�ers an alter-

native by emphasising that identity is not �xed but co-constructed through ongoing

interactions. This concept resonates with person-centred care [34], where the focus is

on understanding individuals not just as patients, but as whole persons with evolving

identities shaped by their unique preferences, emotions, and experiences. This idea

has also been applied in HCI, where technology becomes a participant in shaping iden-

tity, re�ecting the user's evolving preferences, emotions, and experiences, rather than

merely serving as a tool. Scholars and practitioners in dementia care have embraced

relational views of the self. Kitwood [150] argued that personhood is not inherently lost

as cognitive functions decline, as it can be maintained and reinforced through social

recognition, empathy, and care. Thus, maintaining personhood in people living with

dementia involves far more than focusing solely on cognitive rehabilitation. It is impor-

tant to create spaces and opportunities for people living with dementia to express their

emotional experiences and social roles, which are core elements of their identity.

2.2.2 HCI approaches to personhood

More recently, however, the �eld of Human-Computer Interaction (HCI) has begun

to challenge the de�cit-based model in technology design, advocating for a shift to-

wards person-centred designs that acknowledge the full scope of personhood in demen-

tia. These approaches emphasise the importance of considering context, embodiment,

sensory experiences, and emotion alongside cognitive function [113, 266, 74], through

concepts like personhood [269, 268], felt experience [192], or the Third Hand, a concept

from art therapy proposed by Lazar et al. [163] that describes the empowering role
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of facilitators in supporting creative expression without overtaking the process. Such

ideas align with the concept of �critical dementia,� which, as articulated by Lazar et al.

[160], critiques the dominance of biomedical narratives and embraces a broader under-

standing of knowledge and personhood in dementia care. Rather than seeking to ��x�

cognitive impairments, this perspective encourages a shift towards supporting existing

abilities and facilitating new forms of engagement that acknowledge and value the lived

experiences of people living with dementia [216, 266, 33, 152].

In recent years, HCI researchers have recognised that much of the technology designed

for dementia care has focused on addressing cognitive decline and functional limita-

tions, such as through memory aids and safety monitoring, as signalled by Knowles

et al. [152]. The authors argue that by focusing narrowly on cognitive decline and

functional limitations, much of dementia care technology reinforces ageist stereotypes

and misses the essential goal of personhood care � the emotional, social, and human

aspects that make a person who they are. In response, a growing movement in HCI is

challenging this de�cit-based model by exploring how technology can support broader,

more empowering and experience-centred approaches to dementia care, often through

forms of artistic expression. Wallace's deeply impacting projects are grounded in the

understanding that personhood is �internally changing and externally nurtured through

relational and social contexts� [268]. Her design work with people living with demen-

tia has been instrumental in driving this shift, from the redesign of a `reminiscence

room' in a dementia care ward [269], to the thoughtful, gradual exploration of aspects

of selfhood with a couple � Gillian and John, with Gillian having received a recent

diagnosis of dementia � through digital jewellery creation [268]. Mariana's Song [54] is

another key example of an experience-centred project. Collingham et al. [54] proposed a

multisensory user-led experience, facilitated by expert arts practitioners, and designed

to support personhood through a blended physical-digital installation. Sas et al. [228,

227] explored how craft-based interventions can support self-de�ning memories, which

are often tied to signi�cant relationships, personal achievements, and hardships. These

memories were shown to be strongly linked to physical objects or places that evoked

rich emotional recall and played a crucial role in maintaining a sense of self. Morrissey

et al. [192] turned to music and performance to engage people living with dementia in
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the design of technologies aimed at supporting a sense of community in publicly-funded

care settings. Their work suggested that participation in music sessions for people living

with dementia is about �touch and intimacy, connection via movement, shifting roles,

materiality and using props to disengage.� What makes these projects especially sig-

ni�cant is (i) how they maintain a sense of agency in individuals living with dementia

by allowing them to control and shape their experiences, spaces, or objects thereby re-

inforcing their ongoing connection to identity and personhood; (ii) the commitment to

the meaningful inclusion of people living with dementia as co-designers in the creation

of artworks that will embed their life stories.

This line of research, initiated by scholars like Lindsay et al. [170], Hendriks et al . [123,

122], and Holbø et al. [126], uses traditional participatory design methods to explore

how people living with dementia can be actively included in the co-design process.

While co-designing with dementia patients poses distinct challenges due to cognitive

impairments that hinder engagement with complex design [118, 248, 263], research

demonstrated that through sensitivity, patience, and adaptable approaches, it is possible

to accommodate varying levels of participation. By enabling communication through

visual and sensory methods, which are often more accessible than verbal or written

inputs, participants can intuitively engage in the design process and contribute to idea

generation [123, 215, 258]. This also addresses the limitations of co-design studies where

the process tends to focus on the input of other stakeholders, as they may �nd it easier

to articulate their ideas [97, 103, 270], showing that such challenges can be overcome

with appropriate adjustments. However, despite the potential of such interventions,

Goodall et al. [111] point out � in their systematic review on the use of technology

in creating individualised, meaningful activities for people living with dementia � that

technologies are still mostly designed for older adults rather than by or with them,

leading to solutions that may not align with their actual needs or desires. This is

particularly true in the design of VR applications, as presented in the next section.

While the personhood perspective has profoundly shaped design approaches in demen-

tia care, much of the evidence supporting its impact remains qualitative, relying on

observations and interviews rather than measurable outcomes. This makes it di�cult

for healthcare professionals to evaluate its e�ectiveness alongside more clinical interven-
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tions [83]. Although qualitative �ndings highlight meaningful emotional and relational

bene�ts, research [36, 43, 282, 166] has noted the ongoing challenge of translating these

person-centred insights into quanti�able and comparable measures of well-being or cog-

nitive change.

From a theoretical standpoint, personhood in dementia is deeply tied to the sense of

self. Damasio [63] argues that consciousness, the sense of self, is grounded in the present

moment but remains shaped by what has been in the past and what is anticipated

to come in the future. This aligns with Kitwood's [148] conception of personhood

as something sustained through ongoing relational engagement rather than a static

identity. Seeing personhood as something grounded in both physical and emotional

experience helps balance theory with practice. A reminded that while personhood is a

rich and human concept, it can be di�cult to measure or apply in healthcare settings.

2.3 Immersive technologies

Design research work focused on the creative use of media in facilitating reminiscence or

social interaction has mostly included technologies such as television-like screens [105,

269], mobile devices [6, 12], sound players [128, 264], or olfactory devices [9]. This

shows how valuable sensory engagement can be in helping people living with demen-

tia reconnect with parts of themselves or their past that might otherwise feel distant

or inaccessible. Aesthetic embodiment suggests that physical engagement is central to

accessing emotions and memories, making the body a vessel for self-expression [153].

Through sensory interaction, individuals can re-experience and project their identity,

connecting to both the self and the world around them [40]. Building on this, immersive

technologies such as VR, augmented reality (AR), mixed reality (MR), and multisen-

sory environments (MSEs) o�er new directions for enhancing immersive experiences.

These technologies can simulate rich settings that incorporate multiple senses such as

sight, sound, touch, and even smell, to increase immersion. Despite this potential, the

application of immersive technologies like VR in dementia care remains under-explored.

VR is a multisensory human computer interface which allows the user to be in a three-
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dimensional space that can be interacted with and changed internally or externally. VR

is built upon three main factors, interaction, immersion and imagination, [212] using

factors such as visuals, audio, interactivity, the user will experience di�erent intensities

of immersion. This makes it an environment for users to experience di�erently from

semi-immersive ones such as large projections or no immersion like desktop-based VR.

It is shown that there is an increase in arousal and attention in VR compared to use of

a computer screen [87] as this is due to the immersion and separation of the `real world'

whilst using a head mounted display (HMD), this can allow the user to feel like they

are `present' in a new environment safely while still being able to have emotions and

experiences similar to being in the physical location.

2.3.1 Virtual reality for healthcare

VR in healthcare has increased in popularity recently due to its ability to encourage

active learning, provide therapy and give challenging environments whilst in a physically

safe situation for the user [109]. As VR becomes more accessible with improved quality

at lower costs, makes this platform suitable for non-pharmacological interventions. The

uses of these applications can range from psychological-therapy, rehabilitation, and

training relevant personnel such as doctors or medical students in ways to improve real

practices in the safety of a virtual environment.

Psychological-therapy in VR can allow patients to be in speci�c environments that they

can use to improve their conditions, such as people with symptoms of schizophrenia

[67] in which research experiments have been completed to detect changes in behaviour

after patients with symptoms of anger [73], aggression [283], psychotic symptoms [98],

impulsiveness [46], con�ict resolution [130] and empathy [234] have been shown di�erent

situations; to expose relevant behaviours or possible o�enders. It can also train the

patients how to deal with these situations without taking physical harm or harming

others in a safe location. Through environments such as simulations of the attacks on

the World Trade Centre for people with PTSD [73] or to test a patient's empathy, allow

them to role-play as a virtual female being verbally abused by a virtual male character

to recognise what fear is and di�erentiate it against happy emotions [234].
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Interventions such as rehabilitation can be used for di�erent mental health problems

such as symptoms of anxiety and depression including �ight anxiety [218], panic disor-

ders [205], social anxiety [140] and even types of phobias such as arachnophobia [188].

VR exposure has proved itself to be as useful as traditional interventions [188] which

can greatly reduce the symptoms of various mental health conditions [218] and with the

convenience and advancement of technology, this makes virtual reality exposure therapy

an e�ective treatment both short-term and long-term [205].

VR has also been used in therapeutic contexts such as self-counselling. In one study,

Slater et al. [242] explored Solomon's paradox which says �it's better when advice is

given to others in need than ourselves.� by recording the user discuss their own issues

which is then later replayed back to them, allowing them to hear their own advice from

the perspective of a virtual Sigmund Freud avatar. This allowed users to respond to

their own concerns as if counselling another person. The self-guided approach led to

more impactful outcomes compared to a scripted Freud avatar, highlighting the value

of changed perspective in immersive therapy.

VR can be also used as a training system to help medical professionals' practice in

situations within a virtual environment before real patients. From completing di�cult

surgeries [237] which shows that students who have been trained in VR complete the

surgeries at a faster rate and less likely to make mistakes in surgery than those who were

not trained in VR. Aside from direct medical uses such as surgeries, VR has helped in

ways of confronting patients in a real life scenario such as denying patients the access

of more antibiotics [203], the study proved that trainees were less likely to confront

the patients compared to general practitioners in the simulated environment and the

participants felt that the immersive experience was realistic and took the situation

seriously.

2.3.2 Virtual reality for dementia care

Researchers from multiple �elds have explored emerging technologies, including virtual

reality, to support people living with dementia. Because immersive systems can create a

strong sense of being in another place [241], virtual reality is widely discussed as a non-
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pharmacological approach for psychological therapy and rehabilitation [188]. At the

same time, the overall evidence remains mixed: reported e�ects on mood, engagement,

and cognition are variable across studies; samples are often small; interventions di�er

substantially in content and facilitation; and follow-up tends to be short. Consequently,

current �ndings should be treated as preliminary and context dependent rather than as

generalisable proof of e�ectiveness.

A number of studies report that reminiscence delivered through virtual reality can

support memory recall [29] and in some cases is associated with cognitive gains [22].

Other work suggests that emotionally engaging scenes may o�er calming or stimulating

experiences that relate to well-being in care settings [10]. However, not all trials observe

clear bene�ts; gains are not consistent across outcomes; and e�ects appear to depend

on individual preferences, tolerance for immersive displays, and the quality of real-time

support provided by sta�. Safety is generally acceptable, but cybersickness, visual

discomfort, and fatigue are non-trivial considerations for older adults and for people

living with cognitive or perceptual changes [42]. These realities point to the need for

careful screening, conservative session lengths, the ability to pause or stop easily, and

skilled facilitation that can adapt content on the �y.

Beyond outcomes, several methodological issues limit what can be concluded. Many

studies rely on convenience samples from single sites; few report concealed allocation or

blinded outcome assessment; adherence and dropouts are not consistently documented;

and outcome measures vary widely, ranging from observational engagement scales to

short cognitive screens. Novelty and sta� attention can also in�uence responses, making

it di�cult to separate device e�ects from the impact of social interaction during sessions.

Future work would bene�t from pre-registered protocols, clearly reported adverse events

(including mild symptoms such as nausea or eye strain), and longer-term follow-up to

examine whether any bene�ts persist after the novelty wears o�.

2.3.2.1 Existing applications of virtual reality for dementia

Virtual reality has been explored across several formats for people living with demen-

tia, including interactive environments [92], social scenarios [183], image-based attention
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tasks [177], and immersive video experiences [250]. Feasibility is demonstrated in many

of these studies, yet e�ectiveness varies by task, setting, disease stage, and facilitation.

For example, Siriaraya and Ang described screen-based, interactive environments in

long-term care that sometimes supported storytelling; the same sessions also required

close guidance to avoid distress when personally meaningful materials touched on dif-

�cult memories [239]. Hodge and colleagues reported striking moments of connection

in a music-themed setting for a country music fan; such responses, however, are highly

individual and cannot be assumed for all participants [125, 10]. A broader review ob-

serves that virtual reality is being used for training, screening, and testing, while also

pointing out gaps in understanding subjective experience and needs that are speci�c

to dementia, such as meaning-making and social interaction in everyday contexts [240,

101].

Taken together, the literature suggests that virtual reality can sometimes serve as a cat-

alyst for conversation, enjoyment, or short-lived relaxation, but e�ects are not uniform

and may depend on �ne-grained details of the session. Content that resonates with a

person's interests or past experiences can be engaging, yet personal materials can also

surface grief, loss, or confusion, which means sta� should be prepared to redirect or stop.

Generic content can feel safe and pleasant, but may fail to sustain attention without

active support. These trade-o�s indicate that the value of virtual reality is closely tied

to how it is introduced, paced, and socially supported, rather than to immersion alone.

2.3.2.2 Semi-immersive experiences

Semi-immersive systems, such as large projections with camera- or sensor-based inter-

action, can be easier to supervise and may be more comfortable for some users. In

the work by Siriaraya and Ang, participants could tour a reminiscence room or tend

a virtual garden with a tablet controller; some sessions enabled meaningful sharing,

while other moments required careful facilitation to prevent distress around sensitive

memories [239]. Studies of a virtual forest report mixed responses: increases in pleasure

and alertness for some participants coexisted with increased fear or anxiety for others,

and sta� perceived stronger bene�ts for middle stages compared with very early or very
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late stages of dementia [194]. Compared with paper-and-pencil tasks, a semi-immersive

attention task was preferred and described as more engaging, yet performance on ob-

ject �nding was better on paper because some participants struggled with the input

device [177]. Early work using a joystick on a large screen found no signi�cant increase

in simulator-sickness symptoms after sessions with people in the early stage of dementia,

although the generalisability of this �nding to other groups remains uncertain [92].

From a practical perspective, semi-immersive formats can simplify hygiene procedures,

enable participation by small groups, and allow sta� to monitor posture and a�ect with-

out removing head-worn hardware. At the same time, these systems can still demand

dedicated space, stable audiovisual equipment, and sta� time, which may limit regu-

lar use in busy clinical environments. Decisions about whether to use semi-immersive

or fully immersive formats should therefore consider space, sta�ng, infection-control

policies, and the sensory preferences of the individuals involved.

2.3.2.3 Fully immersive systems and their use in dementia care

Fully immersive systems, such as head-worn displays, can increase the sense of presence

and place, but they also introduce comfort and safety challenges that must be managed

in real time. In a study that simulated an interview at a conference table, people di-

agnosed with behavioural variant frontotemporal dementia spoke more and gave fuller

answers in the virtual setting, and no immediate adverse e�ects were reported [183].

A pilot using head-worn video suggested that participants could select preferred scenes

with sta� assistance and generally tolerate the experience; however, the work�ow re-

quired repeated removal of the headset to switch videos, which reduced practicality for

routine care and interrupted conversational �ow [250]. More broadly, reports of bene-

�t are promising but inconsistent, and results depend on the �t between content and

interests, facilitation quality, session length, and individual comfort.

In addition to comfort and safety, issues of access and equity matter. Head-worn systems

and high-quality content require procurement, maintenance, and training. Some sites

may lack the bandwidth, storage, or technical support needed to run high-resolution

content smoothly, which can increase setup time and reduce enthusiasm among sta� and
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participants. Given these constraints, a pragmatic approach is to start with brief, sta�-

supported sessions; to select content collaboratively with care teams and family when

possible; to establish clear stop rules; and to build local procedures for cleaning, charg-

ing, and troubleshooting. Future studies would bene�t from describing these practical

steps in detail, since implementation choices often determine whether an intervention

is used outside a research context.

2.3.2.4 Virtual reality to encourage art engagement

Emerging tools and platforms, such as interactive storytelling systems [113, 266, 163],

sensory stimulation devices [192, 269], and immersive technologies like VR [187, 240],

o�er a glimpse into a future where technology can help individuals reminisce about the

past, connect with others in the present, and continue to participate in meaningful ac-

tivities that enrich their lives. However, to realise this potential, research recommends

a person-centred approach that tailors solutions to individual needs, preferences, and

abilities, while upholding dignity, autonomy, and privacy [74, 161]. Achieving this in-

volves participatory methods that make older adults co-creators, yielding insights into

their lived experiences and ensuring that resulting technologies are both meaningful and

transformative. Yet, an analysis of 644 HCI papers on ageing and technology design by

Vines et al. [266] showed persistent gaps in involving older adults as active participants

� particularly in ways that accommodate the diversity of their experiences and capa-

bilities. Creative art-based therapies (cABT) may help address these challenges. As

Manji and Fallavollita [178] showed in their scoping review, engaging individuals living

with dementia in personal expression and meaningful activities can reinforce identity

and emotional well-being. Still, more work is needed to integrate their varied communi-

cation needs and cognitive abilities into technology design. Additionally, the potential

to support embodiment and sensory engagement � essential for identity and emotional

connection � remains under-explored.

The transition to the VR environment takes co-created physical art to a new level of

immersion. VR technology can enable us to transform these physical art pieces into

immersive experiences, e�ectively extending the creative process [251, 138]. The im-
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mersive nature of VR can provide a sense of escapism, allowing individuals to experience

di�erent realities, which can be calming and therapeutic [214, 176]. Moreover, the use

of abstract or generic VR environments appears to be more bene�cial than personalised

VR experiences related to memories for people living with dementia [194, 177]. This

is crucial as it shifts the focus from reminiscence to living in the present and engaging

with new experiences. Abstract VR environments stimulate imagination and creativity,

providing a refreshing contrast to the real world. They o�er a sense of novelty and

discovery, which can be exhilarating and empowering.

2.3.3 Space and Place - making VR experiences meaningful

Although research into VR for dementia care has made notable progress, signi�cant

gaps remain in understanding how immersive technologies can uphold personhood and

transform digital spaces into emotionally meaningful places. Much of the current

work emphasises cognitive stimulation, reminiscence, or emotional regulation, these

approaches are valuable, but often reduce users to recipients of stimuli rather than active

participants in meaning-making. Many studies employ VR for tasks such as cognitive

training or exposure therapy, yet they infrequently consider how virtual environments

might re�ect lived experiences, social connections, or deeply held values of those living

with dementia.

The distinction between space and place has long been explored in architecture, anthro-

pology, and HCI [49, 50, 78]. Within this framework, a space refers to a physical or

abstract environment that exists independently of human experience [48, 167], whereas a

place emerges when that environment acquires personal, social, or cultural signi�cance

through interaction and interpretation [78, 167]. Scholars describe three core dimensions

of place: the spatial, referring to tangible attributes such as layout, scale, and sensory

atmosphere; the situational, relating to context, activity, and social engagement; and

the subjective, encompassing personal memories, emotions, and symbolic meaning [107].

A space becomes a place when individuals project their experiences, relationships, and

identities onto it, turning it into a setting of belonging rather than a neutral container.
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In virtual environments, this transformation can occur through design elements that

evoke recognition, agency, and emotional resonance. Immersive technologies, uncon-

strained by material limitations, enable the seamless blending of real-world familiarity

with creative reinterpretation. As Rzeszewski [223] notes, the social and sensory af-

fordances of virtual environments enable users to develop attachment and meaning,

provided the environment re�ects something personally or culturally relevant to them.

For people living with dementia, this distinction is vital: while a generic virtual space

may provide temporary distraction or relaxation, a meaningful place can o�er comfort,

reinforce identity, and support a sense of continuity in life.

Despite these insights, VR research in dementia care continues to prioritise techno-

logical performance and quanti�able outcomes over experiential and relational depth.

For example, studies such as Tabbaa et al. [250] highlight the e�ectiveness of VR in

stimulating emotional responses or reducing agitation, but pay limited attention to long-

term engagement or how the experience supports personal narratives. This emphasis

on technology has led to interventions that, though functional, often feel detached from

the realities of those who use them. Moreover, people living with dementia are rarely

involved in shaping the environments themselves, resulting in virtual experiences that

re�ect designers' assumptions rather than participants' identities. The consequence

is that many systems succeed in providing digital spaces (technically impressive but

emotionally generic) rather than lived places that hold meaning and belonging.

Transforming a virtual space into a place requires design approaches that centre on

identity, memory, and emotional continuity. HCI research on place-making emphasises

participation, adaptation, and sensory engagement as catalysts for meaning [50, 78].

Translating this into dementia care means designing VR interventions that evolve with

the person: environments that can be co-created, modi�ed, and revisited as extensions

of everyday life. Participatory design methods, long employed in inclusive technol-

ogy development, can help elicit personal histories and translate them into spatial and

sensory cues that evoke a sense of familiarity and safety. Similarly, adaptive person-

alisation, such as integrating favourite sounds, textures, or landscapes; can strengthen

recognition and belonging.
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Ultimately, creating meaningful places in VR is not only a matter of visual design but

of relational and ethical design. When people living with dementia, caregivers, and

designers collaborate to shape the virtual world, technology becomes a medium for

shared understanding and emotional connection. In this sense, the challenge is not

simply to build more realistic or engaging environments, but to design with empathy

and responsiveness, so that virtual experiences become extensions of the self and the

social world. Through this shift from technological achievement to lived meaning, VR

can move beyond providing temporary stimulation to supporting long-term well-being

and the preservation of personhood.

2.3.4 Importance of connection and personalisation

Personalisation plays a signi�cant role in enhancing engagement and emotional connec-

tion in immersive experiences for individuals living with dementia, yet its e�ects are not

always positive [8]. It is essential to critically evaluate the role of personalisation in de-

mentia care and determine whether personalised, interest-based, or generic approaches

are most e�ective.

Research suggests that personalisation in VR can enhance engagement, mood, and

cognitive stimulation by incorporating biographically relevant materials such as pho-

tographs, videos, and music. Customised reminiscence therapy has been shown to

stimulate memory recall and improving social interaction, such as the use of digital life

storybooks and multimedia biographies have been particularly e�ective in improving

the quality of life for people living with dementia [85] and even improving depression

scores [246]. Personalisation also helps individuals maintain a sense of self, as engaging

with familiar content allows them to see themselves beyond their diagnosis, reinforcing

their identity [8]. Moreover, studies indicate that individuals tend to prefer personal

materials over generic alternatives when both are available [226]. The emotional impact

of personalisation can be profound [246], as seen in cases where individuals have re-

sponded to personalised content in ways that surprised caregivers, such as a participant

who, after hearing familiar music and seeing old photographs, spontaneously sang in

Latin, revealing a previously unknown ability [82].
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However, personalisation is not always necessary or bene�cial. Some studies suggest

that generic materials can still be e�ective for reminiscence and engagement [105, 113,

13], particularly in the early stages of an intervention or when participants struggle to

process personalised content. Additionally, obtaining suitable personal materials can be

challenging, as caregivers may struggle to �nd meaningful content, and the quality of

available materials may vary. The e�ectiveness of personalisation also depends on the

ease of gathering relevant biographical content, including photos, videos, music, and

text-based memories [8].

Caregivers also play a crucial role in determining what content is used, but their prefer-

ences may not always align with those of the person living with dementia. In some cases,

caregivers may avoid topics they perceive as distressing, such as war-related memories

[82], despite the fact that the person living with dementia may still want to engage

with these experiences. This highlights the need for a careful balance between ensuring

emotional well-being and respecting individual preferences. A structured approach to

selecting personalisation materials is necessary, and developing a checklist for clinicians

and caregivers could help guide the process and ensure that images and experiences are

chosen in a way that minimises potential risks while maximising engagement.

Given these complexities, a �exible and person-centred approach to personalisation

is needed. Personalised immersive experiences should focus on meaningful moments,

ensuring that the individual's well-being remains central to the experience. Personali-

sation should also be adapted to the user's cognitive ability and stage of dementia [8]. A

home-based, individualised approach may be preferable for some individuals, creating

a greater sense of security and privacy, whereas others may bene�t more from a group-

based experience [222]. The e�ectiveness of reminiscence therapy is not just about

the content itself but also about allowing the individual to control how they interact

with it [82]. Providing options for individuals to manage the content they engage with

enhances their autonomy and participation [246], making the experience more empow-

ering. Additionally, technology plays a critical role in supporting personalisation, with

tablets, apps, and immersive technology o�ering dynamic spaces for memory elicitation

and interaction. However, usability remains a key concern, and individuals living with

dementia may require support to ensure they can fully bene�t from these tools [222].
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2.3.5 Conclusion

This chapter has reviewed the role of immersive technologies, particularly VR, in de-

mentia care, highlighting the potential bene�ts and gaps in existing research. VR

has shown promise in enhancing cognitive engagement, supporting reminiscence ther-

apy, and providing stimulating, calming environments. However, much of the current

work has prioritised technological feasibility and short-term outcomes over meaningful,

person-centred experiences that support identity and long-term emotional connections.

A critical gap in this area lies in the transformation of digital spaces into places � en-

vironments that are not merely interactive but personally and socially signi�cant. While

research has explored the bene�ts of reminiscence therapy and immersive engagement,

many existing immersive interventions remain generic, failing to fully incorporate the

histories and evolving identities of people living with dementia. Theories of personhood

in dementia care emphasise the importance of designing experiences that reinforce self-

identity, yet studies involving immersive technology often focus on achieving prede�ned

cognitive or emotional results rather than facilitating meaningful interactions.

Additionally, VR research in dementia care has largely been driven by a technology-

�rst approach, prioritising system development, interaction mechanics, and outcome

measurement, as seen in studies like Tabbaa et al.'s [250] work on 360-degree videos.

While these studies contribute valuable insights into feasibility and engagement, they

often do not involve the individuals themselves in shaping the design process. As a

result, the interventions risk being imposed rather than co-created, limiting their ability

to build personal and emotional connections.

The review also underscores the complexities of personalisation in immersive experi-

ences. While tailoring experiences to an individual's history, preferences, and interests

can enhance emotional engagement, misaligned personalisation can lead to confusion,

distress, or detachment. Research suggests that both personalised and non-personalised

VR environments have value, with abstract and present-focused experiences often prov-

ing more bene�cial than memory-based settings. However, current work lacks struc-

tured methodologies for determining what kind of personalisation is most appropriate

37



for di�erent individuals, stages of dementia, and emotional states.

To advance the role of immersive technology in dementia care, future research must move

beyond generic cognitive stimulation and towards deeply personal, experience-driven

interventions. This requires shifting the focus from technology as a tool for engagement,

but as a medium for meaning-making, connection, and identity reinforcement. The

next stage of research should integrate participatory design approaches that actively

involve individuals living with dementia in shaping the environments they interact with.

By prioritising personhood over technology-�rst approaches, immersive technology can

evolve into a meaningful tool that not only enhances well-being but also preserves and

a�rms the identities of those living with dementia.

This thesis builds on these insights by exploring how immersive technology can be de-

signed to support personhood through meaningful engagement, spatial transformation,

and long-term connection. It seeks to challenge existing assumptions about how people

living with dementia engage with technology and provide new design principles that

prioritise emotional depth, autonomy, and dignity in immersive experiences.
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Chapter 3: System development, feasibility

and personalisation

Because of its ability to �teleport� users to existing and new worlds, VR is used in

a variety of domains [241]. In the �eld of dementia care, it has been explored as

a non-pharmacological way of helping people living with dementia, for example as a

psychological-therapy [67] or rehabilitation [188] tool. The feasibility of VR within this

context has been assessed on multiple occasions, using 3D environments [92], social

interactions [183] and images [177].

Studies have shown that the use of reminiscence therapy (RT) in VR can e�ectively

improve memory recollection [29] and produce cognitive improvement [22]. By triggering

emotions more e�ectively, VR can stimulate emotional responses of people living with

dementia, therefore enhance the conventional RT and enhance their mental well-being.

Indeed, a recent study assessing the use of VR to improve the well-being of individuals

with moderate to severe dementia in a locked psychiatric hospital [250], found that

exposure to virtual scenarios can have a positive impact on the observed emotions

(pleasure, alertness) of people living with dementia. Nevertheless the authors outlined

limitations in delivering this intervention including: i) the provided scenarios were not

positively received by all participants; ii) during the data collection, each time a new

video was selected, the headset had to be removed by the caregiver, impacting the

experience of the people living with dementia.

In this chapter, I address some of these limitations, with the goal to investigate key

design factors for VR-mediated non-pharmacological interventions that can contribute
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to improving the emotional well-being of people living with dementia, as well as enhance

their interactions with their caregivers, hence building better social connections.

To achieve this goal, there were di�erent phases of the research, which are outlined in

this chapter: i) An iterative approach to design a prototype of a VR system, which

extends previous work [250] by enhancing the procedure of delivering VR interventions

for people living with dementia; ii) initial evaluation and feasibility testing of the VR

prototype system in a secure hospital environment whilst assessing the user experience

for both people living with dementia and their caregivers; iii) personalisation of the VR

prototype system by applying personal photos and allowing participants to experience

them from a �rst person perspective; and iv) supported conversations with participants,

allowing understanding of their hobbies, using this to then recommended existing VR

applications to support their experience.

For this research, I collaborated with a psychiatric hospital that works with people with

complex mental health needs, including those living with dementia.

3.1 Phase 1: System development process

A previous pilot study [250] which assessed the feasibility of VR for individuals living

with moderate to severe dementia in a locked psychiatric hospital presents itself as the

foundation of this current study. Eight participants who were diagnosed with dementia

were o�ered a selection of �ve 360-degree videos to experience (cathedral, countryside,

forest, rocky beach, and a sandy beach) which were speci�cally chosen amongst the

researchers after workshops and individual ratings on each video. During data collec-

tion, the headset had to be removed before selecting a new video for people living with

dementia, potentially a�ecting the immersion of using VR and impact the experience

of the users. The VR content was then wirelessly streamed to a laptop screen which

followed the point of view where the participant is looking, allowing conversations to

be made with the caregiver. The following measures were then recorded before, dur-

ing and after VR exposure: Overt Aggression Scale-Modi�ed for Neurorehabilitation

(OAS-MNR), Observed Emotion Rating Scale (OERS) and qualitative observations to
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observe interactions, behaviour, and facial expressions in response to the VR experience.

Semi-structured interviews with open ended questions were asked to people living with

dementia and their caregivers to discuss their experience in using VR.

In this phase, a prototype system was co-designed and built which consisted of two

applications that communicate with each other through a server and database using an

internet connection: i) mobile web app: a caregiver application that can be used on

a handheld device to select videos for those living with dementia to watch, and ii) a

VR video player application: this will be used within the HMD to download and

play the selected videos from a cloud database.

I chose to continue using monoscopic 360-degree1 videos just like the pilot study, rather

than stereoscopic2 or volumetric3 formats, to prioritise comfort and feasibility for both

users and hardware. Monoscopic content provides an immersive experience without the

added depth which may cause discomfort for individuals living with dementia. These

videos are also signi�cantly less demanding in terms of storage and viewing, this enables

smoother o�ine playback on the headsets.

This technology is intended for people living with dementia and caregivers to utilise

wirelessly and conveniently without the need for a wired computer connection, a user will

be wearing a VR headset whilst the other user (e.g., caregiver) will have an application

on their mobile device that can select di�erent types of videos, that can be watched

without the VR user needing to select the videos for themselves nor the caregiver having

to take the headset on and o� to choose di�erent videos for the user to see. These

choices were made to maximise the convenience of the system and create a comfortable

experience for users, these are important factors to enable people living with dementia

and researchers to gain the most bene�t from the activity.

3.1.1 Iterative design approach

This study builds upon Tabbaa's [250] study by producing an improved dual-device sys-

tem with a user-friendly interface to practice similar research: enhancing the procedure

1A panoramic format where users can look around, but the video has no depth.
2A 3D-like 360-degree format using two slightly o�set video streams to simulate depth.
3A fully 3D capture allowing users to move through the scene, not just look around.
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for data collection and the user experience for those living with dementia to maintain

streamline immersion. Several factors were improved from the pilot study such as: the

overall �ow of the intervention by removing the need to remove the headset every time

a new video needs to be selected, the ability to provide a greater selection of scenarios

aimed for di�erent users and the ability to use this system remotely in di�erent loca-

tions - allowing families and caregivers to potentially use this system even if they are

separated and cannot visit each other for reasons such as a socially distanced lockdown

scenario. The prototype system was tested to assess its feasibility for use with people

living with dementia in a secure hospital environment, as well as to identify potential

areas for improvement based on this experience.
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Once the initial prototype had been designed and built, the software was installed on

a Meta Quest and given to the research sta� at the psychiatric hospital to test for

problems such as internet connection or general application issues. Several issues were

raised by the research team and physicians during the procedure, which are listed in

Table 3.1 (stages 2-5). After each version update, the application had to be reinstalled

onto the Meta Quest using SideQuest4. After the �nal stage (6) had been completed,

only then it was to be used with participants.

3.1.2 Prototype development

The previous pilot study [250] faced issues with a small population size, limiting the

generalisability of the �ndings. Researchers also had to remove the head mounted

device whenever a new virtual environment was selected, which could disrupt the �ow

and immersion of the user experience. The main objective of this study was to create

an application that can be used to explore our research questions in an e�cient manner

without disturbing our participants, who have volunteered to help with the research.

Figure 3.1: System usage

3.1.2.1 Mobile web app

The �rst part of the system I created is the web app that included di�erent web pages

connected together to allow intuitive use throughout the application aimed for a care-

giver, family member or researcher. Both the front- and back-end of this application

were developed with the caregiver's convenience of use in mind.

Ionic framework was used to create the mobile web application for caregivers to select

videos for the participant wearing the VR headset to view. This application can allow

4https://sidequestvr.com/
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the user to register or login to an account, select videos to play in VR, upload personal

videos to the system, and then watch video feedback from the headset, showing exactly

what the user is seeing and tracking the head movements that they make. This ap-

plication was aimed to be used on an Android application only, where the application

had to be manually installed onto the device every time there was an update, this was

later changed to a progressive web app (PWA) that is accessible on any device with

internet connection. This change was made so it did not limit only android applications

to use it, also the real time streaming function not being able to work e�ciently from

the android package (APK) �le but was able to produce smoother and higher qual-

ity video streaming if used on the PWA. An important aspect used in this system is

SocketIO, a JavaScript library for real-time web development, which allows a consistent

communication between the mobile web app and the VR video player.

User interface design: The web app can be accessed online via computers and mobile

devices, with the added bene�t of being able to be saved directly to a mobile device's

home screen for convenient access (See Appendix A for more details of each app page).

As shown in Figure 3.2, the main route is identi�ed through the red arrow. From the

welcome page, the user can access the login page if they have used the application before

(if not, the user can register a new account), upon entering, a selection of videos are

shown and if available, a selection of account-linked personal videos are also shown too.

This application has an added option to upload your own 360 degree videos for personal

use that are only linked to your account. Once a video is selected, it will be directed to

the play screen where the user can play and pause the video in their own time while also

being displayed a screen where you can see exactly what the VR user is watching, this

enabled this activity to be a two person activity rather than as an individual, enabling

conversation through what can be seen on screen.

Amazon web services integration: Some features of the back-end development was

done alongside the application interface mentioned previously. Amazon web services

(AWS) � EC2 instances � played a crucial role in facilitating the core functionalities of

the system framework, acting as a reliable intermediary between the mobile web app

and the VR headset. Its integration ensured seamless communication and e�cient data

transfer for hosting the streaming capability. To enable real-time interaction between
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Figure 3.2: Architecture of mobile web app

the web app and the VR video player, a relay server was developed and hosted on

AWS. This server was responsible for transmitting critical information, including: i)

user authentication: identifying which user was logged in, allowing for personal video

access. ii) Video control: relaying commands such as play and pause, and �nally, iii)

video selection: communicating the speci�c video chosen by the user to check if the

video is installed in the headset device � if not, then it will download the new video

onto the headset from the cloud database ready for viewing.

Hosting the relay server on AWS provided several advantages: i) global accessibility:

the system could be accessed from anywhere with an internet connection, making it

ideal for diverse user environments, including care homes or personal residences. ii)

Flexibility: AWS also o�ers a range of hosting services, allowing for iii) cost-e�ective

pay as you go plans to be carried out throughout the study period. iv) Security: AWS

o�ered robust security measures to protect user data, important when working with

personal data and media especially with patients in a secure psychiatric hospital.

In addition to serving as a communication hub, AWS hosted the video streaming web-

page, ensuring uninterrupted playback from the VR headset. This integration enhanced

the experience by providing a reliable bridge for user-caregiver interactions.
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Firebase implementation: Firebase 5, a platform by Google for application develop-

ment, was the main component of the overall system framework, managing both user

authentication and data storage. Its integration ensured secure, e�cient, and person-

alised experiences for users, particularly in storing account information and video �les.

Firebase facilitated the storage and retrieval of key data, enabling seamless communica-

tion between the mobile web app and the VR video player. The system utilised Firebase

for the following functionalities: i) user authentication: Firebase provided a secure and

straightforward authentication system, allowing each user to have a unique account ID

(UID). This ensured that users could access their personal data and videos while keeping

their information private and secure. ii) Video storage: all video �les, including global

videos � a shared library of content that are accessible to all users on the platform �

and user-speci�c videos, which were privately and speci�cally uploaded by a researcher

or caregiver, and accessible only to the individual user to maintain privacy and enhanc-

ing the personalised experience, were stored in Firebase's cloud storage. This provided

reliable access and smooth downloading of videos from the VR video player based on

the user's selection.

Firebase's role in authentication and data storage was crucial in creating a secure,

scalable, and personalised system for VR interactions, meeting both the technical and

ethical requirements of the project. However, at the time of development, the Meta

Quest platform did not natively support Firebase or other Google play services. This

posed a challenge in integrating essential features such as user authentication and video

storage. To overcome this, a REST API was implemented to act as a bridge between

the VR application and Firebase. The API enabled secure and e�cient communication,

allowing the system to use Firebase's features without relying on direct integration

which made it inaccessible.

Real time streaming: To enhance interactivity and facilitate meaningful conversa-

tions with caregivers, it was essential to implement a streaming feature that allowed

sta� and caregivers to view the VR participant's perspective in real time. This ensured

that caregivers could monitor the system's functionality and provide timely, appropriate

prompts to engage with the user.

5https://�rebase.google.com/
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An asset from the Unity Store, the FM Exhibition Tool Pack (FMETP), was used to

achieve this functionality. FMETP enabled the system to capture the participant's

point of view by streaming the scene from the headset to the web app. This captured

feed was transmitted to a separate server hosted on AWS, allowing real-time access to

the user's VR environment from external devices.

How the streaming feature worked: i) FMETP captured the participant's point of view

during the selected immersive video they were experiencing. ii) The captured data

was then sent to an AWS-hosted server, where it was processed and streamed onto a

separate web page which is accessible via a web browser. iii) After a video was selected

on the web app, the stream was retrieved from the server and displayed on the screen

with the play controls. This enabled caregivers and sta� to see exactly what the VR

user was experiencing, sharing understanding and facilitating better communication all

from the web app. iv) To ensure a smooth experience, the system's frame rate and

frame quality were optimised through several iterations (as seen in table 3.1) to �nd the

optimal balance between quality and latency, as a higher quality stream would cause

the stream to have high tra�c and cause a delay in the output stream, which would not

allow users to interact in real time. This balanced latency and improved visual clarity,

allowed web app users to view the video clearly with minimal stuttering.

Integrating this streaming feature allowed us to enhance monitoring, so the caregivers

can ensure the system was functioning properly and that the user was engaging with

the content as intended. This also improved communication, as by seeing what the

user in VR was experiencing, caregivers could tailor their conversations and prompts to

align with the user's current activity, enhancing the overall user-caregiver experience.

Real-time streaming enabled shared experiences and an increased engagement, building

a deeper connection between the participant in VR and their caregiver.

3.1.2.2 VR video player

The VR video player is the second component of the prototype system that delivers the

immersive video content to individuals living with dementia. Designed to work with the

mobile web app, the VR video player receives instructions to play selected videos chosen
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by the caregiver and plays them in an engaging, 360-degree environment. This ensures

that users can experience content in a format that enhances presence and emotional

connection.

The video player is designed to be as simple and intuitive as possible, minimising cog-

nitive load for individuals living with dementia. There is no navigation within the VR

application, only the caregiver can control the display to facilitate interaction. Techni-

cally, the VR app was developed using the Unity 3D game engine, optimised for stand-

alone VR headsets to ensure accessibility in clinical and home settings. Once videos are

downloaded initially, they are stored locally and do not need to be downloaded again for

future use, balancing performance and accessibility when there is poor network avail-

ability. However, some challenges remain, including hardware constraints, potential

discomfort associated with headset use, and ensuring high-quality video streaming.

Video selection: For this prototype application, users could select from two categories

of videos: i) global videos � videos that can be accessed by any user on the platform

and ii) personal videos � videos that are only available depending on the account

that is logged in, this is to avoid other users seeing personal videos from di�erent users.

For the global videos, it was decided that the �ve videos that were selected for the

pilot study carried out by Tabbaa et al. [250] were used, as these videos were carefully

selected after an extensive exclusion criteria such as sudden transitions, loud audio or

computer generated contents, to �nd the most appropriate videos for the initial pilot,

these were the countryside, rocky beach, cathedral, sandy beach, and forest (see Figure

3.3 respectively for scenarios).

Figure 3.3: Videos from pilot study

Personal requests: To expand from the pilot study, it was decided that di�erent

videos would be added to test what reactions other videos could elicit. These videos

were selected based upon what clinicians thought the participants would like to see,
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these videos were shown during the feasibility study (see Section 3.2) which elicited

greater positive reactions than the initial videos from the pilot study. These videos

ranged from hobbies such as football and �shing, to special places and themes such as

going to Disneyland.

Display hardware: To expand from the pilot study, a Samsung mobile phone along

with the Samsung Gear HMD but this platform for VR had become outdated; it was

discussed that the prototype would need to have potential in expanding further in the

future, so it was decided to use the Meta Quest and then the Meta Quest 2 after its

announcement.

3.2 Phase 2: Feasibility study

Five people living with dementia who were able to give consent for themselves were

recruited from the locked psychiatric hospital, they were able to complete the interven-

tion and o�er feedback on the prototype system over the course of two weeks. Prior to

the sessions, the researcher was informed of the types of videos that the upcoming par-

ticipants would like to watch, so that speci�c videos could be sought out and uploaded

to the system before being used with the speci�c individual. This approach not only

aimed to increase engagement and obtain meaningful feedback, but also recognised the

value of making the most of the opportunity to work directly with participants, ensuring

that their time and involvement were met with content that was personally relevant and

thoughtfully prepared.

The consent was given in writing or verbally from the participants and the care sta�

who were involved in the study before the intervention took place. After consent had

been given, the session was then audio recorded and encrypted for the researcher to

analyse. Brief questions were asked before using the VR prototype system, to get a

better understanding of how the participants were feeling before the use of immersive

technology. After that, the care sta� assisted the participant with wearing the headset

after initial setup. Each patient was given thirty minutes maximum to spend in VR, with

breaks throughout. With the headset on, the caregivers would initiate conversations
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with the participant to see what kind of video they would like to watch, whilst engaging

in meaningful conversations with the participant regarding what they can see in the

360-degree video. When the participant wished to stop using the VR, several questions

were asked to the participant and caregiver regarding the intervention that they had

experienced and what could be improved in future designs.

3.2.1 Research questions

The aim of this feasibility study is to investigate if and how VR experience, co-curated

by caregivers through interaction with people living with dementia, can help improve

the well-being of people living with dementia in care contexts. Speci�c objectives are:

1. To examine how a VR system can be designed to e�ectively facilitate the co-

created VR experience

2. How the system used by caregivers and people living with dementia can create a

meaningful and personalised VR experience

3. To study the perception and the acceptance of technology of caregivers and people

living with dementia on using VR in dementia care

Given the safety constraints from the COVID-19 pandemic in the midst of national

lockdown, conducting the feasibility test remotely emerged as a practical and e�ective

alternative to on-site interventions. This approach not only ensured safety and accessi-

bility but also provided an opportunity to evaluate the feasibility of remote deployment

for future applications. Additionally, integrating remote connectivity into the system

allows for broader engagement, enabling long distance family members and caregivers

to connect with individuals living with dementia through the VR platform, maintaining

participation beyond physical limitations.
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3.2.2 Study methodology

3.2.2.1 Ethical considerations

Ethical approval was obtained through the Research Ethics Advisory Group (REAG)

from the University of Kent as the project worked with human participants. Partici-

pants were recruited by the sta� at the locked psychiatric hospital and met the following

criteria: understood verbal English instructions, diagnosed with early-mid stages of de-

mentia, and had the mental capacity to consent. All information obtained was kept

strictly con�dential in accordance with the University of Kent and the hospital's guide-

lines. Personal data were pseudonymised and research data archived for future research.

Informed consent was obtained from research participants, if the patient could not write,

verbal consent was recorded or witnessed instead.

3.2.2.2 Participants

Five patients from the locked psychiatric hospital's dementia ward were recruited as

participants for this study to gather feedback for the VR prototype system. Patients

were diagnosed with early to mid-stages of dementia, as determined by the Global

Deterioration Scale (GDS), they were capable of maintaining good conversations with

caregivers. This facilitated interviews before, during, and after the intervention.

3.2.2.3 Interventions

This study was designed as a feasibility test to evaluate the functionality and usability of

the prototype system in a real-world dementia care setting. The goal was to determine

how well the system could be used by care sta� and individuals living with dementia,

assess its ease of use and level of engagement, and identify any technical or practical

challenges before further development.

The study was structured into three distinct phases � before, during, and after testing �

to ensure a systematic approach to setup, usability evaluation, and post-test re�ections.
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Preparation phase: Before testing with participants, the system was �rst tested with

care sta� at the locked psychiatric hospital to ensure technical functionality and stability

of the connection between the VR video player and mobile web app. This phase allowed

caregivers to familiarise themselves with the system and con�rm that the technology

was working as intended before introducing it to individuals living with dementia, as it

was important to make use of the participant's time and avoid disappointment. During

this phase, on-site guidance was provided, ensuring that caregivers understood how

to operate the system, adjust the headset for comfort, and navigate between video

selections. An audio recorder was also set up to record the testing procedure, allowing

for later review of caregiver interactions and participant responses.

Study procedure: This phase involved testing the system with individuals living with

dementia. The session began with caregivers selecting a general video to introduce

participants to the VR experience and ensure they were comfortable. Rather than

following a rigid structure, this phase was designed to be �exible, allowing caregivers to

adjust the �ow of the session based on the engagement levels of the participant. Using

the VR prototype system as a co-curative tool for engagement and interaction rather

than a purely passive experience, some individuals used this to explore a single virtual

environment in depth, while others preferred switching between di�erent videos. The

primary focus was not only on system usability but also on how well the VR experience

facilitated engagement and overall enjoyment for the participant living with dementia.

Post-study procedure: Following each of the sessions, caregivers documented feed-

back from the participants and their own re�ections on the system's usability. Partic-

ipants were asked how they felt before and after the experience, whether they enjoyed

using the system, and whether they would be interested in using it again. Care sta�

also re�ected on the ease of use, participant engagement, and any technical challenges

they encountered during the process. The post-study procedure provided valuable qual-

itative insights into the e�ectiveness of the system in a real-world setting. It allowed

for an assessment of how well the VR experience was received by individuals living with

dementia and highlighted areas for improvement, such as optimising comfort or re�ning

content selection to enhance engagement in future iterations.
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At the conclusion of the feasibility study, all �ve participants successfully completed

the interventions whilst conducting a semi-structured interview through all 3 stages

(See Appendix B for a selection of questions asked), resulting in the production of

�ve transcripts. Notably, two participants expressed active interest in using the VR

system again, indicating a positive reception and potential for continued engagement.

The remaining three participants did not explicitly request additional sessions to use

the system, suggesting an overall mixed response where the VR system is accepted by

the users, with some wanting to interact it with multiple times, but not something all

participants sought after to use.

3.2.3 Interviews and observations

The feasibility study with �ve participants provided valuable insights into the usability

and emotional responses of individuals living with dementia when using VR. Through

observations and participant�caregiver feedback, I identi�ed key similarities and dif-

ferences in how participants and sta� engaged with the VR system. To analyse this

material, I used re�exive thematic analysis (RTA) [31, 32] to identify recurring patterns

across participant experiences. The analysis followed Braun and Clarke's six-phase pro-

cess but was adapted to the speci�c context of dementia research, where verbal feedback

is often limited.

I began by familiarising myself with the data through repeated reading of transcripts,

observation notes, and �eld re�ections, paying close attention to tone, gesture, and non-

verbal reactions that could reveal emotional or cognitive responses. I then carried out

open, inductive coding across the data, coding both verbal and non-verbal behaviours

such as smiles, laughter, disengagement, or curiosity as meaningful indicators of experi-

ence. These initial codes were reviewed and re�ned into early patterns describing how

engagement occurred, for example, through familiarity, caregiver involvement, or sen-

sory stimulation. I then examined the relationships between these patterns to develop

broader candidate themes, revisiting the transcripts and recordings to ensure that each

theme captured the essence of participants' and caregivers' experiences.

Because several participants communicated only partially, much of the interpretation
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relied on non-verbal cues, caregiver insights, and contextual understanding. This pro-

cess emphasised meaning-making as a collaborative and interpretive act rather than a

purely descriptive one. While the �ndings highlight the potential of VR as a tool for

reminiscence and engagement, they also underline challenges related to personalisation,

practical implementation, and accessibility. The following �ndings, derived from par-

ticipant interviews and observations, are denoted as PX, where X represents a unique

participant number.

3.2.3.1 Acceptance and enjoyment

Across the transcripts, participants generally responded positively to the VR experience,

with many expressing enjoyment and curiosity. P1 described the experience as �mar-

vellous�, while P2 displayed strong engagement, enthusiastically exclaiming �GOLF!�

when seeing a familiar activity and even insisting on signing the consent form himself.

Even when feedback was initially negative, sta� members interpreted it as humour

rather than genuine dissatisfaction. For example, P3, who bluntly stated that the

experience was �rubbish�, later engaged in meaningful reminiscence, recalling childhood

visits to Cornwall. This suggests that even participants who appear less receptive at

�rst may still bene�t from VR-based memory recall and engagement.

For non-verbal participants, alternative communication methods were useful in assessing

responses to VR. P5, who was unable to provide verbal feedback, used a visual scale to

express that the experience �feels great�, indicating that even those with limited verbal

communication could engage meaningfully with VR.

3.2.3.2 Reminiscence and emotional response

VR frequently acted as a trigger for memory recall and emotional responses. Several

participants connected virtual environments with real-life experiences, reinforcing VR's

potential as a reminiscence therapy tool. P1 also recalled memories of Scotland, while

P2 associated the �shing environment with being at home, later connecting a beach

scene to Scotland. P3 reminisced about going to a forest at age six, and when viewing
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videos of Cornwall, he expressed feelings of homesickness. These instances highlight how

immersive environments can evoke deep emotional connections and past experiences.

However, reminiscence was not always positive. P1 experienced emotional distress when

the session reminded him of a negative impression with another sta� member, demon-

strating that certain triggers can unexpectedly evoke negative associations as well.

3.2.3.3 Comfort and convenience

From a usability perspective, sta� generally found the VR system easy to operate,

although some noted that the initial setup process required time and adjustment. Care

sta� commented that headset comfort was important, with some participants �nding it

slightly heavy or di�cult to adjust.

While most participants found the experience physically manageable, there were ex-

ceptions. P2 fell asleep during the session, P4 reported feeling tired afterwards, and a

sta� member who had trialled the VR themselves noted experiencing motion sickness.

These �ndings suggest that while VR can be bene�cial, physical comfort and sensory

adjustments must be carefully managed for each individual.

3.2.3.4 Personalisation bene�ts

A recurring theme in the �ndings was the importance of tailoring the VR experience

to individual interests and memories. Participants engaged more deeply when content

was personally relevant, reinforcing the idea that generic VR environments may not be

as impactful as personalised content.

P2 expressed excitement at seeing familiar �shing gear, while P3 speci�cally requested

videos of Cornwall, demonstrating that recognisable locations and activities can o�er

positive engagement. Sta� members also highlighted personalisation as a crucial factor,

suggesting that future VR content should be tailored to match individual interests and

memorable life moments as much as possible.

In contrast, when VR environments lacked personal signi�cance, responses were less
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enthusiastic or even neutral. For example, some nature-based scenes did not resonate as

strongly unless they had personal meaning for the participant. These �ndings highlight

the need for a �exible approach to content selection, ensuring that each user receives

an experience that aligns with their preferences or past experiences.

3.2.3.5 Technical and practical challenges

While VR was generally well-received, technical challenges occasionally disrupted the

experience. Sta� reported issues related to technical inconsistencies, blurred images,

streaming issues, and internet connectivity, which at times caused delays in starting

the VR sessions. In a dementia care setting, where individuals have structured daily

routines, including scheduled meals, rest periods, and other activities, ensuring that VR

sessions run e�ciently and without unnecessary delays is important. Extended setup

times or troubleshooting interruptions not only risk disengagement but may also cause

distress if participants become confused or frustrated by the wait.

These connectivity challenges were due to the hospital's secure internet networks that

were not necessarily optimised for streaming video data. In some cases, the physical

location where the intervention took place in the building also made connections incon-

sistent. Although the VR content itself was downloaded in advance and played o�ine

on the headset, di�culties came when the system attempted to stream the live view of

the VR user's experience back to the caregiver interface on the laptop application. This

live feedback was intended to help caregivers monitor and support conversations with

the participant, though it often struggled under poor network connections. In future

iterations, this functionality could be redesigned to use local device communications

(Bluetooth) or internal mini-servers to avoid relying on the inconsistent internet con-

nection. To enhance feasibility, system reliability must be improved, focusing on stable

connectivity and simpli�ed headset adjustments to minimise disruptions and allow for

a smooth, uninterrupted experience.
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Beyond technical limitations, sta� also raised concerns about the practical implemen-

tation of VR in dementia care settings. Several noted that the system setup took time,

requiring a quiet space and multiple devices. Additionally, sta�ng requirements were

a challenge, as at least two caregivers needed to be present during a VR session, par-

ticularly for participants who were more mobile. One sta� member noted the risk of

participants standing up suddenly or attempting to move, underscoring the importance

of close supervision during VR use.

Despite these challenges, sta� recognised the potential bene�ts of VR, particularly in

providing new experiences for individuals in a hospital setting where opportunities for

stimulation are often limited. However, they emphasised that for VR to be a sustainable

tool, training and funding would be necessary to ensure wider adoption.

3.2.3.6 Variation in engagement

Engagement with VR was not uniform across participants, with di�erences observed in

levels of interest, responsiveness, and content preferences. While some individuals were

highly engaged, others displayed lower levels of interaction or required encouragement

from sta�.

Verbal communication abilities also in�uenced how much participants could express

their thoughts on the experience. P5, who was non-verbal, relied on gestures and visual

scales, while other participants engaged in conversations about the VR content, linking

it to their past experiences. These di�erences suggest that multiple ways of assessing

engagement are necessary, particularly for individuals with limited verbal abilities.

Visual clarity also played a role in determining the e�ectiveness of VR. Some participants

with poor vision found the experience less immersive due to blurry images, indicating

that future adaptations may need to consider visual accessibility features.

Additionally, participants showed di�erent content preferences, with some enjoying

nature-based environments, while others preferred city tours or activity-based content.

This further reinforces the need for a diverse and personalised VR content library, al-

lowing experiences to be matched to individual interests.
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3.2.4 Beyond the feasibility study - Care beyond borders

Beyond the �ndings from the feasibility study, an additional evaluation of the same

prototype VR application was conducted by Jawharieh et al. [137], o�ering insights

into how family members and care sta� perceived its impact on dementia care. Their

�ndings reinforced the role of VR in strengthening relationships and promoting engage-

ment, aligning with participant experiences in our research. However, this study also

highlighted additional social bene�ts, including its potential to reduce family caregiver

guilt and build trust in professional care sta�. Moreover, the study noted that sta�

attitudes toward VR changed positively when participants responded well, suggesting

that successful VR implementation could in�uence caregiver motivation and job sat-

isfaction. These insights provide a broader context for understanding how VR may

�t into dementia care beyond individual engagement, emphasising the importance of

organisational adoption strategies and integration into structured care plans.

3.3 Phase 3: Personalisation through treasured memories

from photographs

In the next two sections, I look into alternative routes of personalised immersive content

for those living with dementia. Following initial feasibility testing with our prototype

system, I observed minimal response and engagement from participants. This lack of

engagement could be attributed to several factors:

1. Cognitive decline and communication di�culties - Many participants strug-

gled to verbally or physically express their thoughts or provide feedback.

2. Limited relevance of VR environments - The generic VR environments

shown, such as natural scenes (woodlands, beaches, a cathedral), did not always

evoke a strong reaction.

3. Personal relevance matters � Some videos included more tailored content (e.g.,

�shing, lions, Disneyland, based on caregiver input), and these yielded better

engagement, reinforcing the importance of personalisation in VR experiences.
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These insights pushed the idea that if personalisation can be extended even further to

create novel environments based upon the participant's life, this could elicit a stronger

engagement with participants. This raised the fundamental question:

How can we create a novel yet personalised VR environment that evokes

stronger engagement for individuals living with dementia?

Given the mixed �ndings on personalisation [8, 226, 246, 82, 105, 113], this study seeks

to evaluate whether integrating personal elements into virtual environments enhances

engagement and well-being or whether a more �exible, interest-based or abstract ap-

proach may be preferable. This is particularly important given the potential risks of

memory distortion in dementia, where an incorrectly reconstructed environment could

lead to distress rather than comfort and joy. The research then explored whether per-

sonalised VR experiences improve reminiscence and emotional connection, the risks of

misaligned personalisation, and how technology can be designed to balance personalisa-

tion and accessibility. Understanding these dynamics will contribute to the development

of more e�ective and ethically responsible VR interventions for individuals living with

dementia. There are several ideas that were considered to explore this area:

Method Advantages Disadvantages
Filming a known personal
location

Highly familiar,
high-quality video

Requires travel; may not
be feasible for all
participants

Manually creating a 3D
VR environment from
scratch

Fully customisable,
extremely personal

Time-consuming,
complex to integrate into
the prototype app

AI-generated VR scenes
based on images or text
descriptions

Conceptually strong,
scalable

No existing function
produces perfect VR
outputs

Face swapping personal
faces into other VR
scenarios

Creates a social
connection

Risk of confusion, may
worsen disorientation

Expanding an image into
VR (e.g., using AI to
generate a 3D world from
a single photo)

Time-e�cient No current technology
can fully convert 2D
images into 3D VR scenes
accurately

Table 3.2: Advantages and disadvantages of various personalisation ideas
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Due to technological limitations, I ultimately opted for a hybrid approach:

Embedding personal photographs into existing 360-degree virtual environ-

ments, with added interactive elements (e.g., animations and soundscapes),

inspired by Facebook's Memories VR 6 approach to personalisation.

3.3.1 Iterative design

To see how personal artefacts can be integrated into the application, I explored how per-

sonal photographs could be meaningfully integrated into VR environments, I adopted an

iterative design methodology [18], working with research sta� at the locked psychiatric

hospital. Due to the sensitive nature of using personal photographs, which may trigger

unintended distress, the sta� members and I decided that it was better to collaborate

within the circle of the research team members �rst during this early stage, before in-

troducing the study to participants living with dementia. By collaborating with sta�,

we were able to assess the feasibility of this exploratory design process and discuss the

appropriateness of di�erent types of images that would be most suitable for integration

into VR. This allowed us to re�ne our approach and co-develop a selection criteria for

using personal photographs into VR. The iterative process involved collaborative de-

sign with sta�, where personal photographs are provided for initial prototyping, o�ering

insights into which images are usable and engaging for individuals living with dementia.

I acknowledge that direct feedback from people living with dementia would o�er richer

insights, as they are the focus audience of this research. However, this sta�-led phase was

a necessary and protective step. It ensured that sensitive design elements, such as the use

of personal photographs, were �rst evaluated by care professionals who understood the

individual intricacies and preferences of those in their care. This process helped protect

participants' emotional well-being and allowed us to iteratively re�ne the approach in

a responsible manner.

6https://www.engadget.com/2018-05-01-facebook-vr-memories.html
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3.3.2 Ethical considerations

The research sta� from the hospital and I, obtained ethical approval through the In-

tegrated Research Application System (IRAS), a national-level ethics framework for

researchers required for conducting health care related research involving hospital pa-

tients in the UK, this was particularly important as we were working within a secure

hospital setting. Unlike standard ethics approvals for academic studies, gaining access

to participants in clinical environments, especially those in specialist dementia care,

involved extensive coordination between multiple parties.

The process required submitting an ethics application to the Research Ethics Commit-

tee (REC), alongside detailed documentation, including participant information sheets,

consent forms, and study protocols. Given the vulnerability of the participant group,

additional safeguards were necessary to ensure that ethical considerations were thor-

oughly addressed. This included repeated revisions and responding to multiple rounds

of feedback from ethics reviewers and the research team at the psychiatric hospital.

The �nal stage involved attending a formal committee meeting, where the research was

critically evaluated for its ethical integrity and potential risks. Further clari�cations

and re�nements were required before �nal approval was granted, re�ecting the rigor-

ous standards necessary when conducting research with individuals in highly regulated

healthcare environments. This extensive process underscores the signi�cant ethical and

procedural challenges involved in ensuring that the study met national regulations and

the highest standards of participant protection.

3.3.3 Case study: test photos

Through iterative design using the selection of photos given, I identi�ed key �ndings

regarding how best to integrate personal photos into VR. The process involved a struc-

tured work�ow to ensure that each element � whether original or referenced � was

carefully adapted for an immersive experience.

To construct the VR environments, the research team followed a multi-step approach:
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1. Obtain images � Gather personal photographs submitted by sta� or partici-

pants.

2. Brainstorm feasibility � Evaluate which images could be adapted into VR and

shortlist those that were viable.

3. Find reference photos - Identify similar images that could serve as backgrounds

or be combined with the original image (if applicable).

4. Apply originals to reference photos � Where possible, combine participant-

submitted images into reference backgrounds to ensure a natural blend.

5. Add sound & animations � Incorporate relevant environmental sounds (e.g.,

wind, sea, human chatter) and animations (e.g., moving clouds, tree rustling) to

enhance realism and avoid it looking like a static image.

6. Modify & re�ne in Photoshop - Further clean, adjust, or modify images to

match the VR setting.

7. Assemble the scene in Adobe Premiere Pro � Combine cleaned images,

animations, and sound to construct an immersive VR environment.

By carefully following this work�ow, we ensured that each VR adaptation was as im-

mersive and realistic as possible while considering technical limitations and ethical con-

straints. This process also allowed us to evaluate how di�erent combinations of personal

photos, references, and environmental enhancements in�uenced the overall experience

for dementia-friendly VR applications.

To illustrate the process of integrating personal photographs into VR, I tested multiple

di�erent images provided by sta�. However, since these images contained identi�able

elements, I have recreated them as simpli�ed stylised representations for inclusion in

this section. These stylised graphics retain the key features of the original photographs,

allowing me to show why certain images were feasible and others were not. In the

�gures that follow in this section, the left-hand side shows the stylised sta�-provided

image, whilst the right-hand side shows a snippet of the corresponding 360-degree VR

environment that was recreated for testing.
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