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Abstract 

Given the increasing number of people with dementia in recent years, there is an 

emerging need to develop and implement non-pharmacological interventions to 

promote, support, and enhance the quality of life (QoL) of this population, particularly 

among those residing in care homes. Although Virtual Reality (VR) technology has 

emerged as a promising tool for providing meaningful and enjoyable experiences for 

people with dementia, its appropriate integration and adoption in dementia care 

settings are rarely discussed.  

In this research thesis, a three-phase study was conducted to investigate how VR can 

be successfully deployed in multifaceted care settings to support dementia care. The 

first phase evaluated and identified key challenges and opportunities associated with 

VR in care settings via focus groups and discussion rounds with healthcare 

professionals and family members, laying the foundational framework for subsequent 

studies. The second phase investigated the complexities of VR design for dementia 

care settings, incorporating stakeholders' perspectives, including people with 

dementia, family members, care staff, and managers. The third phase investigated the 

comprehensive integration of VR to evaluate its efficacy in care settings and assess 

associated implications, with sessions led by care staff for practical deployment. 

Phases two and three are interrelated, so the findings were organised based on key 

stakeholders' categories. As such, the findings revealed that VR positively impacted 

people with dementia, enhancing interaction, emotional well-being, and 

communication with family members. For care staff, VR improved rapport with 

people with dementia, fostered a positive work environment and increased awareness 

of the capabilities of people with dementia. The findings highlighted key factors 
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influencing VR adoption, including technology acceptance, engagement and the role 

of managers and care staff in facilitating successful implementation.  

The findings from this thesis extend our practical insights into the effective 

implementation of VR in dementia care settings, providing guidance for creating VR 

experiences tailored to the needs of people with dementia. 
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Chapter 1:  Introduction 

1.1 Background and Problem Statement 

According to Alzheimer's Disease International, as of 2020, over 55 million people 

are living with dementia worldwide, a number expected to almost double every 20 

years, reaching 78 million in 2030 and 139 million in 2050. Dementia is a term that 

describes a variety of disorders that are progressive in nature and -currently- cannot 

be cured. As the condition progresses, people with dementia become forgetful, 

disoriented, and unable to communicate or retain new information (Jones et al., 2015) 

(see section 2.1.1), leading to compromised Quality of Life (QoL). Dementia is 

currently the seventh leading cause of death and one of the major causes of disability 

and dependency among older people, costing the global economy US$ 1.3 trillion in 

2019 (World Health Organisation, 2024).  

While pharmacological treatments are available (see section 2.1.4.3) they are 

unsuitable for everyone due to potential medication side effects, emphasising the need 

for alternative interventions. Research has been investigating non-pharmacological 

interventions to enhance the QoL for people with dementia (see section 2.1.4.4). Given 

the recent advances in digital technologies, research has gained momentum in 

developing innovative solutions to support this population (see section 2.2). 

Virtual Reality (VR) creates immersive, computer-generated environments that users 

can interact with, providing a sense of presence and realism (Ehizogie et al., 2024) 

(see section 2.3). VR is a rapidly advancing technology platform that has gained 

considerable attention in healthcare research (see section 2.4). VR has been used as a 

tool to facilitate medical education (Keswani et al., 2020; Yanping et al., 2014), 

treatment interventions (Czech et al., 2023; Zhang et al., 2022), and screening and 

diagnosis (Ijaz et al., 2019; Pareek et al., 2018). Its deployment (see section 2.5.3) and 
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acceptance (see section 2.4.4) encounter numerous hurdles impeding its full potential. 

However, few studies have looked at socio-technical issues around the deployment of 

VR in care facilities, considering the views, perspectives, and roles of key 

stakeholders, including people with dementia, their family members, care staff and 

care managers. 

In the context of VR technology being used for dementia care, research has 

highlighted multiple VR applications to support individuals, such as early detection 

(Mendez et al., 2015), training activities for daily living (White & Moussavi, 2016; 

Zakzanis et al., 2009) and cognitive skills (Andringa et al., 2019) (see section 2.5.1). 

Several studies have proven the efficacy of the technology in enhancing the emotional 

(Appel, Ali, et al., 2021; L. N. Lee et al., 2019; Lin et al., 2018a) and social (D'Cunha 

et al., 2019; Gaspar et al., 2018; Lin et al., 2018a) well-being of people with dementia 

because it immerses users and boosts their sense of engagement (Hodge et al., 2018). 

Furthermore, VR promotes social connectedness (Deighan et al., 2023; Hughes et al., 

2017) and mood-uplifting (Rose et al., 2021; Tabbaa et al., 2019) (see section 2.5.2). 

Nevertheless, limited research has highlighted the significance of tailoring the VR 

application, drawing on the feedback from people with dementia regarding their 

experience with wearing the VR headset and engaging in the immersive world.  

To successfully implement VR in dementia care settings, it is essential to understand 

the factors impacting technology acceptance and adoption (see section 2.6) 

particularly stakeholders' perspectives (see section 2.6.2). Almost all studies involving 

family members have focused on understanding the perceived benefits of VR to their 

loved ones, with little consideration of the potential benefits to the family members 

themselves when sharing face-to-face or hybrid VR experiences with their loved ones 

and how it might affect their relationships (Afifi et al., 2022; C. S. Kruse et al., 
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2015). Furthermore, some studies have examined the role of care staff in technology 

acceptance and deployment with people with dementia (Hicks et al., 2022; Liu et al., 

2018; Sas et al., 2020). Nonetheless, limited research has explored their role in 

independently deploying VR and the impact on them, mainly due to observing the 

reactions of people with dementia to VR experiences. Regarding the last key 

stakeholder, care managers, despite their primary role in the decision-making process 

of implementing activities and interventions, and thus their crucial role in VR 

deployment and adoption, no studies, to the knowledge of the author, have 

investigated their perceptions of the adoption and deployment of VR. Lastly, limited 

research has examined the organisational aspects and resource requirements 

associated with VR adoption in dementia care settings. 

1.2  Aim and Research Questions 

The present research aims to fill the aforementioned gap in the literature by exploring 

the opportunities, issues, and challenges associated with designing and deploying VR 

in dementia care settings. The focus is placed on technical and logistical requirements, 

stakeholder perceptions, and their impact through conducting a three-phase 

comprehensive study. Phase One laid the foundation for the subsequent phases by 

conducting focus groups and discussion sessions with healthcare professionals and 

family members. This phase aimed to examine, understand, and identify the main 

challenges and opportunities of implementing and integrating VR in complex care 

environments. Drawing on the vital findings from Phase One (Chapter 3), Phases Two 

and Three (Chapters 5, 6, and 7) were initiated to investigate the use of VR as a routine 

practice in dementia care settings and to allow its independent deployment. Since the 

study phases in this PhD were interdependent, the findings were organised around the 
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perspectives and experiences of the stakeholders. Discussion pivots around the 

following research questions: 

• Considering key stakeholders' perspectives and organisational contexts, what 

are the multi-dimensional factors of VR technology acceptance before and during 

deployment in dementia care settings? 

The first research question investigates the technical (i.e. accessibility), social (i.e. 

social interaction) and organisational (i.e. institutional support) factors influencing 

acceptance and eventually adoption. Building on the perspectives and VR experiences 

of people with dementia, their family members, care staff and care home managers 

will provide valuable insights into approaches to improve technology acceptance. 

• How can VR impact the QoL of people with dementia and family members, 

and what are the potential opportunities and positive effects, particularly from their 

perspective?  

As the condition progresses, the QoL of people with dementia declines, which leads 

to reduced engagement and meaningful interactions. This research question explores 

the potential of VR to offer people with dementia new possibilities, providing a 

therapeutic dimension to the technology, particularly from the perspective of those 

living with the condition. By investigating how VR can improve emotional well-being 

and meaningful conversations, this research seeks to identify strategies in which VR 

can promote more person-centred care and improve QoL.  

• How does the use of VR impact the work environment of care staff in dementia 

care settings, based on their perspective?  

Dementia care settings present considerable challenges for those who work within, 

often leading to a stressful and demanding work environment. This research question 
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attempts to understand whether and how VR deployment sessions can influence the 

work dynamics in dementia care settings.  

• What challenges are encountered when deploying VR technology and 

assessing the main issues and concerns of people with dementia, care staff, 

managers, and professionals working in dementia care settings? 

To optimise the outcomes of deploying VR in dementia care settings, it is crucial to 

identify and address the challenges associated with such deployment effectively and 

promptly. This research question seeks to investigate the technical and practical 

challenges, including concerns highlighted by key stakeholders, which reveal insights 

into properly integrating VR in these settings.  

• How should VR technology be used to deliver engaging and meaningful VR 

experiences to people with dementia in care settings, considering the contributions 

of care staff? 

It would be difficult to achieve optimal outcomes for deploying VR in these settings 

unless people with dementia were given engaging and meaningful VR experiences. 

This research question aims to explore how to deliver such captivating experiences, 

including what constitutes these experiences for people with dementia. It also aims to 

explore best practices and approaches to providing such experiences undertaken by 

care staff. 

 

When the research questions were first developed, the focus was mainly on people 

with dementia and care staff, based on existing literature, initial planning, and Phase 

One key outcomes. At that early stage, family members were only formally included 

primarily to provide input on their loved ones’ preferences and interests to curate 

personalised VR content. However, as the study unfolded,  it became clear that family 



 
                                                                                                            22 

 

involvement had a meaningful influence on how VR was experienced and perceived, 

particularly by providing emotional support to people with dementia. This was 

specifically evident in the context of lingering effects of COVID-19 restrictions, 

during which people with dementia had experienced significant isolation. In light of 

these emerging insights, and in response to ongoing dialogue with professionals in the 

field, the research design was adjusted to involve family members more directly. This 

development also led to a refinement of the research questions, which were expanded 

to reflect the interconnected experiences of all three groups: people with dementia, 

care staff, and family members. These adjustments were part of a flexible, practice-

based approach that allowed the study to evolve in real time, making space for voices 

that emerged as central throughout the process. 

1.3  Contribution 

The key contribution of this thesis is to provide insights into the design and 

deployment of VR experiences that are emotionally and therapeutically enriching, as 

well as meaningful that well-suit dementia applications in real-world situations. This 

thesis offers considerable practical contributions to the topic. The overall key 

contributions from this thesis could be summarised as follows: 

• Extending the understanding of the concerns of professional healthcare 

workers and family members associated with delivering VR technology in a 

dementia care setting (Chapter 3)  

• Extending the understanding of the impact of VR deployment on people with 

dementia, their family members and care staff (Chapters 5 and 6). 

• Extending the understanding of delivering engaging and meaningful 

experiences while providing people with dementia personalised VR content 

(Chapter 5). 
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• Extending the understanding of the relationship between VR acceptance and 

adoption in dementia care settings, along with the factors that influence its adoption 

(Chapter 7).  

 

Some of the findings derived from the present PhD thesis have already been published 

in 2 journals, aiming to extend the existing knowledge within the research community 

by contributing to the overall understanding of deploying VR in dementia care 

settings. Table 1.1 summarises the publications which have arisen directly from this 

thesis work. 

Table 1.1 Publications list arising directly from this PhD thesis 

Chapter Journal Title Status Citation 

Five, Six 

and Seven 

International 

Journal of 

Human-

Computer 

Interaction 

Care Beyond Borders: 

Investigating Virtual 

Reality Deployment 

Opportunities & 

Challenges Through 

the Lens of Dementia 

Care 

Published Jawharieh, H., 

Tabbaa, L., 

Ang, C. S., 

Cheung, E., 

Covaci, A. 

(2024) 

Three Dementia Carers and 

professionals' views on 

using virtual reality in 

dementia care: A 

qualitative study 

Published Ajeet Gokani, 

H., 

Sommerland, 

A., Jawharieh, 

H., Ang, C. S., 

Huntley, J. 

(2024) 
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The table below includes work completed during the research period and used in this 

PhD thesis, although not directly associated with the phases conducted. 

Chapter Conference Title Status Citation 

Five, Six 

and Seven 

Designing 

Interactive 

Systems 

(DIS) 

Companion 

Meaningful Spaces, 

Meaningful Places, Co-

Creating VR 

Experiences with People 

Living with Dementia 

Published Cheung, E., 

Ppali, S., 

Xygkou, A., 

Covaci, A., 

Jawharieh, 

H., Thomas, 

C., Ang, C. S. 

(2023) 

 

1.4  Scope 

This thesis focuses on deploying VR technology in dementia care settings, considering 

the views, perspectives and roles of key stakeholders, as well as investigating its 

acceptance and adoption to enhance the QoL of people with dementia. 

Firstly, only low-cost, fully immersive VR systems are considered in this thesis. 

Affordable, fully immersive VR technologies can offer a feasible solution that can be 

deployed in real-world situations to enhance the QoL of people with dementia.  

Secondly, all VR deployment sessions were conducted in small-scale care settings 

involving people with mild to moderate dementia. Given that one of the aims of this 

thesis is to investigate what constitutes engaging and meaningful VR experiences for 

people with dementia, this needed the provision of personalised VR content tailored 

to their individual needs. As a result, conducting the sessions in small-scale settings 

was essential for facilitating this level of tailored VR content while ensuring a more 

focused environment. 

Thirdly, the phases of this thesis focused on technical, social and organisational factors 

influencing technology acceptance rather than its technical developments. This thesis 

centres on exploring technology acceptance based mainly on the feedback and views 
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of key stakeholders in dementia care settings. Therefore, it investigates opportunities 

and challenges, prioritising meeting the needs of people with dementia and 

determining how best to integrate technology in these settings. Technical advances in 

VR technology relatively develop fast, sometimes exceeding the ability of care 

facilities to embrace them. By concentrating on technical, social and organisational 

aspects, this thesis considers fundamental issues that will persist despite technological 

developments. 

Finally, the personalised VR content used in this thesis is context-specific and might 

not prove applicable to individuals with dementia in non-western contexts. This 

content reflects the preferences and interests of people with dementia living in the 

United Kingdom. This thesis emphasises the necessity of cultural adaptation when 

creating VR experiences since cultural and social diversity might impact engagement 

and effectiveness. 

1.5  Structure 

The structure of this thesis is as follows: 

• Chapter 2 presents a comprehensive review of the literature related to this 

thesis. The chapter begins with an introduction to dementia, its impact, and current 

care approaches. Then, it investigates the use of digital technologies in dementia 

care and its applications for supporting people with dementia. Following an 

overview of VR technology, previous literature on the efficacy of VR in healthcare, 

particularly in dementia care, is reviewed, emphasising the challenges of its 

deployment. Finally, the chapter explores technology acceptance and adoption 

within care settings 

• Chapter 3 outlines the methodology and the outcomes of Phase One, which 

evaluates and identifies the key challenges and opportunities associated with 
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deploying and adopting VR in complex care settings. The chapter details the design 

and procedure of this phase, including data collection methods. It provides an 

overview of the VR technology used, including the VR content and its selection 

criteria and presents the deployment plan developed for the subsequent phases. 

• Chapter 4 outlines the methodology of Phases Two, the researcher-led VR 

deployment, and Three, the care staff-led VR deployment. The chapter describes 

the design and procedure of this phase, including recruiting participants, curating 

personalised VR content, data collection and analysis.  

• Chapter 5 presents the findings on the impact of VR on people with dementia 

and their family members. It overviews the VR deployment sessions, technology 

acceptance, and the viewed content. The findings were organised into themes to 

discuss in depth the appeal of using VR for people with mild to moderate dementia 

and its potential to enhance their QoL. The chapter also highlights the role of VR 

in enriching conversations not only between family members and people with 

dementia but also among people with dementia themselves while alleviating 

feelings of guilt by family members. 

• Chapter 6 presents the findings on the impact of VR on care staff. It provides 

an overview of the deployment sessions, investigating the factors leading to 

improved care staff's confidence and navigational proficiency with VR content. 

The findings were also organised into themes to highlight the role of care staff in 

facilitating VR deployment sessions. Furthermore, the themes underlined the 

potential of VR to strengthen the relationship between care staff and people with 

dementia, enhance care staff's understanding of the capabilities of people with 

dementia and improve their work environment.  
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• Chapter 7 examined adopting VR in dementia care settings. The findings were 

also organised into themes to investigate the challenges associated with VR 

integration in these settings and to evaluate the influence of VR acceptance on 

adoption, considering the stakeholders' perspectives. Additionally, the findings 

explored the role of engagement in promoting VR adoption and the key factors 

shaping the adoption to support a successful implementation.  

• Finally, Chapter 8 discusses the overall findings, implications, 

recommendations, and limitations of the three phases that have been carried out. It 

is followed by potential future work opportunities derived from the work done in 

this thesis. The results from Chapters 5, 6 and 7 have been synthesised to provide 

an in-depth discussion on the impact of deploying VR in dementia care settings, 

considering the perspectives and experiences of people with dementia, family 

members and care staff, as well as the factors influencing VR acceptance and 

adoption.  
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Chapter 2:  Literature Review 
 

The literature review focuses on a range of topics related to the key research 

components of this thesis. First, the literature on dementia is reviewed in section 2.1, 

covering its implications on individuals, family members, and care staff, Quality of 

Life (QoL) of people with dementia, and care approaches. Then, digital technologies 

for dementia care are discussed in section 2.2, followed by an overview of the Virtual 

Reality (VR)  technology (section 2.3) and its use in healthcare (section 2.4). The 

applications of VR and dementia care are then explored in section 2.5. Afterwards, the 

acceptance and adoption of technology in healthcare are examined in section 2.6. 

2.1   Dementia 

This section focuses on defining dementia and provides an overview of its common 

symptoms and clinical features, including cognitive impairments and behavioural and 

psychological symptoms. Afterwards, the impact of dementia on individuals is 

discussed, highlighting the challenges faced by family members and care staff, 

including distress and burden. A review of QoL and current approaches to dementia 

care follows. 

2.1.1   Definition, Classification & Clinical Presentation 

Dementia is an umbrella term caused by diseases that destroy nerve cells and damage 

the brain, leading to deterioration in cognitive function (i.e. the ability to process 

thought) beyond biological ageing (World Health Organisation, 2024). It manifests in 

progressive and uncurable disorders, affecting 55 million people worldwide, with 

numbers expected to rise to 78 million in 2030 and 139 million in 2050 (World Health 

Organisation, 2024). Common types include Alzheimer's disease, vascular dementia, 

Lewy body dementia and Frontotemporal dementia (Alzheimer's Society, 2024b). 
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Each type of dementia impairs a person's brain cell function in specific areas, affecting 

memory, thinking, and speech (Dementia UK, 2024b).  

Symptoms include agnosia, apraxia, and impaired reasoning (Duong et al., 2017). 

Mood changes, such as irritability, withdrawal, sadness or aggressive behaviour, are 

common (Alzheimer's Society, 2024b). People with dementia could experience 

sleeping and eating fluctuations. With age, the incidence of dementia rises, making it 

increasingly common within the ageing population, where it leads to dependency and 

vulnerability, both socially and in terms of physical and mental health (Cunningham 

et al., 2015). Behavioural and Psychological Symptoms of Dementia (BPSD) affect 

up to 90% of patients with issues of apathy, depression, anxiety, psychosis, agitation, 

aggression, and other problematic behaviours such as wandering, sexually 

inappropriate behaviours, and care refusal (Bessey & Walaszek, 2019) considerably 

impacting their QoL.  

2.1.2  Impact of Dementia on Individuals, Family Members & Care 

Staff 

There are three stages of dementia: early, middle, and late. The onset of symptoms is 

gradual and often overlooked, advancing from occasional forgetfulness to 

disorientation and difficulty recognising relatives and friends. Subsequently, people 

with dementia would need assistance with self-care and mobility. Managing dementia 

is particularly challenging because of the complexity of the disorder and the 

limitations of current pharmacological options (Duong et al., 2017). Such options can 

only delay the progression of the symptoms but not prevent their advancement. As 

such, people with dementia progressively lose their sense of autonomy and become 

dependent on others for everyday activities of daily living (Chenoweth et al., 2009). 
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This often means they require care in long-term settings, especially at the later stages 

of the condition (Verbeek et al., 2010). 

The condition places a considerable burden on family members caring for a person 

with dementia (Albinsson & Strang, 2002). Approximately 11% of family caregivers 

of people with dementia reported having depressive symptoms (Chi et al., 2019). As 

dementia progresses, family caregivers face growing emotional, psychological, 

physical, and social challenges as care needs increase (Thompson & Roger, 2014a). 

Family members often provide care at home, leading to stress and exhaustion that may 

result in relocating the person with dementia to a long-term care facility (Seiger 

Cronfalk et al., 2017), potentially causing feelings of guilt (Hennings et al., 2013). 

Caring for people with dementia in care settings can be challenging and stressful for 

staff, who often work long hours, have limited training opportunities, received low 

pay, and face high expectations (Islam et al., 2017). Care staff offer people with 

dementia various support services, such as personal care, medication administration, 

mobility aid, social interaction and cognitive and emotional support. Research 

suggests that care staff in this environment may experience high physical and 

psychological workloads, such as stress  (Fjelltun et al., 2009; Vondras et al., 2009) 

and fatigue (Costello, Walsh, et al., 2019), resulting in a high risk of burnout 

(Chamberlain et al., 2017). Stress and burnout among care staff may result in high 

staff turnover (Costello, Walsh, et al., 2019), potentially compromising care provided 

to home residents  (Woodhead et al., 2016). 

2.1.3 Quality Of Life of People with Dementia 

QoL for dementia care is a multifaceted construct, including measures related to i) 

physical comfort, hygiene, and well-being, ii) safety, security, and order, iii) 

maintaining a sense of autonomy, dignity, and privacy, and iv) living a meaningful 
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life, individuality, maintaining relationships, and enjoyment (Kane, 2001). 

Behavioural (i.e. apathy and sleeping and eating disturbances) and psychological (i.e. 

anxiety and depression) disturbances are more strongly associated with QoL than 

cognition or functional limitation (Banerjee et al., 2006). QoL is vital for people with 

dementia as it promotes feelings of safety, gives them control over daily life, fosters 

physical functioning (Malley & Fernández, 2010), meets their needs, respects their 

privacy, and treats them with respect (Towers et al., 2021). 

Research has reported that measuring the QoL of people with dementia is challenging 

(Banerjee et al., 2006), especially as the condition progresses (Bowling et al., 2015). 

However, QoL is viewed and assessed as a concept encompassing different domains 

(emotional, physical, social, and environmental) of a person's well-being (Bökberg et 

al., 2017). The evaluation of QoL is possible in self-and/or proxy ratings, although 

self-rating scales are the best way to evaluate it due to the subjective aspect of the 

concept (Gräske et al., 2014). However, obtaining self-ratings becomes difficult when 

the individual has an advanced stage of dementia. Many measurements have been 

developed to assess the QoL of a person with dementia, such as QUALIDEM (Dichter 

et al., 2016), Quality of Life in Alzheimer's Disease (QoL-AD) (Logsdon et al., 1999), 

and Quality of Life Assessment Schedule (QOLAS)  (Selai et al., 2001). 

2.1.4  Current Approaches to Dementia Care 

Nearly all (95%) people with dementia receive assistance, such as self-care, mobility, 

and healthcare system interaction (Chi et al., 2019). Early detection and management 

may prevent the overuse of costly healthcare resources and allow affected individuals 

and caregivers time to prepare for future medical, financial, and emotional challenges 

(Grand et al., 2011a). Given the lack of a cure for dementia and the complex 

challenges of caring for people with dementia, care approaches have developed to 
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include a range of strategies and interventions targeted at improving their QoL and 

well-being. Some of the key approaches encompass the following: 

2.1.4.1   Person-Centred Care 

Person-centred care has been referred to as treating patients as unique individuals, 

which considers the patients' points of view and circumstances in decision-making 

(Paparelli, 2016), preserving their personhood (Hennelly et al., 2021; Vernooij-Dassen 

& Moniz-Cook, 2016). It offers a holistic alternative to conventional care practices 

that can moderate the effects of malignant social psychology and help personhood 

persist as dementia develops while addressing human needs, mitigating cognitive and 

functional deterioration (Chenoweth et al., 2009), and enabling people with dementia 

to engage in activities they enjoy (Alzheimer's Society, 2024c).  

Studies have highlighted the significance of person-centred care in dementia care 

(Ballard et al., 2018; Edvardsson et al., 2010; Fossey et al., 2014), including person-

centred activities (Jung et al., 2018; K.-U. Kim et al., 2017). It provides dignity, 

compassion, and respect  (The Health Foundation, 2016). It ensures coordinated and 

personalised care, support, and treatment while fostering the recognition and 

development of a person’s strengths and abilities to live independently and fulfill their 

lives (The Health Foundation, 2016). However, implementing person-centred care 

poses challenges, such as economic constraints and a shortage of healthcare 

professionals (Paparella, 2016). 

2.1.4.2   Multi-Disciplinary Care 

An integrated multi-disciplinary approach to diagnosing and managing complex 

disorders such as dementia is generally recommended because no single medical or 

healthcare specialist has the expertise to deal with the range of mental, emotional, 

physical and social problems that accompany dementia (Wolfs et al., 2008). This 
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approach relies less on standard pharmacological-based medical practice and more on 

the integration of therapies from a broader range of healthcare providers and 

community professionals, such as neurologists, geriatricians, neuropsychologists, 

nurse practitioners, nutritionists, social workers, and physical/occupational therapists 

(Grand et al., 2011a).  

A multi-disciplinary approach improves the quality of care for people with dementia 

(Anantapong et al., 2022; Rolland et al., 2020; Wolfs et al., 2006), including reducing 

BPSD and caregiver burden, improving some cognitive domains and delayed 

institutionalisation (Zucchella et al., 2018). Nevertheless, to implement this approach 

effectively, clinicians must have an adequate understanding of the condition and the 

available resources available to meet the patient's medical, social, and emotional needs 

(Grand et al., 2011b) and a high level of organisation (Wolfs et al., 2008). 

2.1.4.3 Pharmacological Treatments 

Some dementia medications, such as donepezil1 and rivastigmine2, are most beneficial 

for people with early to middle-stage dementia and may help with anxiety, memory, 

and concentration (Dementia UK, 2024a). Other medications can control blood 

pressure and cholesterol, preventing additional damage to the brain (World Health 

Organisation, 2024). Selective serotonin reuptake inhibitors can help with severe 

symptoms of depression (World Health Organisation, 2024). Nevertheless, they 

appear to be less effective in people with dementia (Alzheimer's Society, 2023) and 

may sometimes further impair cognitive function (Kitching, 2015). Psychotropic 

drugs, such as Benzodiazepines3, are often prescribed to manage challenging 

behaviour in dementia despite evidence indicating an increased risk of strokes and 

 
1 https://www.nhs.uk/medicines/donepezil/ 
2https://www.ema.europa.eu/en/medicines/human/EPAR/rivastigmine-sandoz 
3https://www.england.nhs.uk/london/wp-content/uploads/sites/8/2022/10/Antipsychotic-

Prescribing-Toolkit-for-Dementia.pdf 
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death (O'Donnell et al., 2022). These pharmacological treatments do not target the 

underlying pathogenesis of dementia but rather help improve or maintain function 

following neuronal damage (Grand et al., 2011a). They help relieve some symptoms 

and slow the condition's progression (Dementia UK, 2024a) but do not prevent its 

advancement (Duong et al., 2017). Eventually, the disease will damage enough of the 

brain that these medications have much less of an effect (Alzheimer's Society, 2024b). 

However, some people with dementia may find that the benefits of taking medication 

are not worth its side effects (Alzheimer's Society, 2024a). Common side effects 

include loss of appetite, nausea, diarrhea, and headaches, while more serious side 

effects include seizures, muscle weakness with high temperature, and severe stomach 

pain (Alzheimer's Society, 2024a).    

2.1.4.4   Non-Pharmacological Interventions  

Non-pharmacological interventions involve delivering therapeutic activities and 

psychological support to people with dementia to maintain or enhance cognitive 

functioning, promote independence, increase QoL, provide enjoyment and 

meaningful activities, and encourage interaction with others and the environment (Hoe 

& Thompson, 2010). Non-pharmacological interventions, believed to be a safe 

treatment option with fewer side effects and cost-effectiveness than pharmacological 

treatments, stem from various disciplines; each seeks to positively impact cognitive, 

mood, and other behavioural and psychological symptoms of dementia (Berg-Weger 

& Stewart, 2017). Non-Pharmacological Treatments (NPT) aim to reduce the BPSD 

of people with dementia without the use of medication. It encompasses interventions 

to improve patients' symptoms, reduce caregivers' stress, and better the environment 

(Zucchella et al., 2018). McDermott et al. (2019) explain that NPT is based on 



 
                                                                                                            35 

 

different methodologies, ranging from straightforward (e.g., environmental 

interventions) to complex approaches (e.g., virtual reality, home automation).  

Reminiscence therapy, a popular psychosocial intervention, uses personal items like 

photos to stimulate memory and promote communication in people with dementia 

(Alarcão, 2017). It enables older adults to share meaningful experiences, fostering 

emotional connection, self-worth, and life satisfaction (Tsao et al., 2019). The sessions 

can be individual (Subramaniam & Woods, 2012) or group-based (Gil et al., 2017). A 

study with 24 veterans at a care home to investigate the impact of such therapy, Ching-

Teng et al. (2020)  found that it reduced depression and enhanced meaning of life. 

While it is easy to implement (Redulla, 2019), challenges include added burden on 

caregivers (Park et al., 2019) and difficulty engaging with participants (Woods et al., 

2018).  

Another common intervention is music therapy. Through singing and listening to 

music (Cho, 2018), this approach promotes non-verbal communication, relationships, 

learning, and expression, improving emotional, social, and cognitive functioning 

through increased QoL (Grand et al., 2011a). People with dementia find music therapy 

enjoyable and can still stimulate the less able ones; it raises their spirits and helps them 

concentrate (Harmer & Orrell, 2008). Chu et al. (2014) studied 104 persons with 

dementia randomly assigned to the experimental and control groups to assess music 

therapy's effectiveness. The experimental group received 12 sessions (two 30-minute 

sessions weekly for 6 weeks), and the control group received usual care. The findings 

showed that music therapy reduced depression and delayed cognitive decline, 

particularly in short-term recall (Chu et al., 2014). However, although music therapy 

requires a qualified therapist for beneficial outcomes (Gómez-Romero et al., 2017), 

the care staff leading the sessions are often untrained (Cho, 2018). 
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In addition to traditional therapies/interventions, digital technologies have been 

investigated as tools to support and deliver NPTs, which will be discussed in the next 

section. 

2.2   Digital Technology for Dementia Care 

Research on designing Digital Technology (DT) for people with dementia is 

increasing (Astell et al., 2019; Neves et al., 2019; Van der Roest et al., 2017). Previous 

research has investigated various technologies to promote the independence of people 

with dementia, increase their autonomy, boost self-confidence, help maintain specific 

skills and abilities, and improve their overall QoL (Alzheimer's Society, 2017; 

Nishiura et al., 2021). While most DTs are designed to support people with dementia 

(Houben et al., 2019; Kleinberger et al., 2019; Zamir et al., 2020), others are aimed at 

supporting informal (Boise et al., 2013) and formal carers (Lindauer et al., 2020). 

Notably, in early dementia stages, DTs focus on people with dementia, while later 

stages see increasing use by family members and healthcare professionals (Lorenz et 

al., 2019).  

2.2.1 Roles and Applications of Digital Technology 

According to Alzheimer's Society (2017), technology can improve confidence, help 

manage potential risks in and around the house, support people with dementia to 

maintain some abilities, reassure carers, and help them feel less stressed. As DTs are 

becoming pervasive in people's everyday lives, various technologies have been 

documented in the literature, leading to 6 primary functions: 'memory and support of 

self-care and activities of daily living', 'treatments and intervention delivery', 'safety, 

security, monitoring and reassurance', 'training', 'care delivery, management and 

support', and 'social interaction and networking' (Lorenz et al., 2019). Furthermore, 

technology can contribute to various areas, including reminders, stimulation, 



 
                                                                                                            37 

 

relaxation, behaviour management, safety, surveillance, control assistance for 

relatives, service coordination and communication (Riikonen et al., 2010). However, 

adoption rates of such technologies remain low, in part due to a lack of awareness 

(Astell et al., 2019; Lorenz et al., 2019; Neves et al., 2019) and challenges in 

accessibility (including financial) and support (Astell et al., 2019). 

2.2.2  Digital Technology as an Assistive Technology 

Assistive Technology (AT) refers to devices or systems that support people with 

dementia to maintain or improve their independence, safety, and well-being, assisting 

them with memory, cognitive, mobility, and physical challenges (Alzheimer's Society, 

2015). However, AT can never eliminate risks (Alzheimer's Society, 2015). For AT to 

be effective for people with dementia and their families, it must be accessible at the 

right time, adaptable to the user's changing needs, easy to use, and low-cost (Lorenz 

et al., 2019). As such, here are examples of ATs that enhance the QoL of people 

with dementia. 

2.2.2.1   Assistive Technology for Life Management 

AT for life management allows people with dementia to maintain independence for 

longer periods, enhancing autonomy, QoL, and reducing caregiver burden and care 

cost (Nishiura et al., 2021). Such devices include the Global Positioning System 

(GPS), electronic medicine dispensers, electronic door locks (to secure access for 

healthcare workers) (Holthe et al., 2022), and telecare (Carretero, 2015).  

Wandering and getting lost are common concerns for people with dementia. GPS 

technology, including wearable watches and pendants, modern phones (McKinstry & 

Sheikh, 2013), and wearable arm–wrist mobile safety alarms (Holthe et al., 2018), has 

been used to address this issue. Øderud et al. (2015) found that GPS can help persons 

with dementia maintain their independence, enjoy outdoor activities and enhance their 
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safety even as the disease progresses (Øderud et al., 2015). Although such devices are 

relatively widespread among family carers and professionals, concerns persist about 

their impact on civil liberties, ethical implications (McKinstry & Sheikh, 2013; 

Zwijsen et al., 2011), practical limitations like battery life (Hadwen et al., 2017) and 

user acceptance (Sait et al., 2019). 

People with dementia often experience disorientation with time, struggling to know 

the time, measure it or distinguish between day and night (Evans & Collier, 2019). 

Electronic calendars can support time management, reduce anxiety, and promote 

independence (Persson et al., 2023) by providing reminders for appointments, meals 

or tasks (Carretero, 2015). In a study with 27 older people to investigate the 

effectiveness of such calendars, Nishiura et al. (2021) found improvement in cognitive 

function and daily behaviours, though participants required care staff support to 

maintain the calendar. Another study with 6 pairs of people with dementia and their 

family members showed that calendars were used either intensively as external 

memory records or more casually and randomly for reassurance (Persson et al., 2023). 

However, such devices become harder to use as the condition advances (Astell et al., 

2019; Rosenberg et al., 2009). Therefore, time-related interventions are recommended 

in the early stage of dementia to help maintain time management skills (Persson et al., 

2023). 

2.2.2.2   Digital Technology for Home Management 

DTs aim to help vulnerable people live more safely, capably, and longer in their 

location of choice (Mahoney et al., 2007), especially as the condition progresses. 

These technologies support functional, activity, cognitive, intellectual, and sensory-

related activities, such as providing alarms to detect dangerous situations and 

continuously monitoring their health and well-being through interactive and virtual 
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services (Augusto et al., 2011). Related technologies include night movement 

detectors, such as bed occupancy sensor that triggers alarms for the carers if a user 

remains out of bed for longer than usual according to their habits; alerts for abnormal 

activities, which notify carers of unurgent situations such as the fridge door left open 

or running water; and medication management systems designed for dispensing, 

adherence, and tracking (Carretero, 2015). 

Furthermore, smart home technology, designed to enhance QoL and "ageing in place", 

has gained popularity in monitoring the health of older people (Bourazeri & Stumpf, 

2018; E. J. Lee & Park, 2020). To explore the experiences, needs and benefits of 

sensor-based technology (TECH@HOME) for safety and independence, Malmgren 

Fänge et al. (2020) installed home monitoring kits in the homes of people with 

dementia (n=9) and their family members (n=21). TECH@HOME kit included 

sensors for home-leaving, smoke and water leaks, door and window, motion-based 

bed and automatic lights designed to notify family members of adverse events 

(Malmgren Fänge et al., 2020). The findings highlighted that the technology was seen 

as a precaution and a safety measure, providing a sense of control over the everyday 

life of a person with dementia (Malmgren Fänge et al., 2020). In a more 

comprehensive study, (Lazarou et al., 2016) remotely monitored people with dementia 

and designed personalised interventions based on system feedback and clinical 

observations for improving cognitive function and health-related QoL (Lazarou et al., 

2016). They found improvement in physical condition, sleep and neuropsychological 

assessment from the beginning to the end of the trial (Lazarou et al., 2016). 

Nonetheless, such technologies are mostly cost-prohibitive (Collins, 2018) and raise 

ethical dilemmas about monitoring people with dementia in their homes (Mahoney et 
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al., 2007; Malmgren Fänge et al., 2020). Also, they may not align with users' technical 

capabilities (Mahoney et al., 2007).   

2.2.2.3   Digital Technology for Socialisation & Companionship 

Socialising is vital for people with dementia as it promotes well-being and helps 

maintain cognitive function (Astell et al., 2019). Studies have investigated the 

potential of Mobile Telepresence Robots (MTR) to improve the social life of people 

with dementia (Liang et al., 2017; Moyle et al., 2020; Yamazaki et al., 2019). Robotic 

care intervention may be an effective non-pharmacological alternative for improving 

health outcomes, reducing negative emotions and behavioural symptoms, and 

enhancing engagement in people with dementia (Saragih et al., 2021). Different MTR 

serves various purposes. Giraff, for example, facilitates remote communication 

between people with dementia and their loved ones. Moyle et al. (2019) found that 

Giraff's mobility enhanced social connections while serving as a safety and 

monitoring device. Remote socialising via videoconferencing boosts positive 

emotions and reduces agitation (Astell et al., 2019). An investigation by Van Der Ploeg 

et al. (2016) using internet video calls (Skype) versus standard landline telephone calls 

as a treatment of agitated behaviour revealed improvement in participants' (n=9) 

behaviour. The findings suggested that combining visual with auditory sensory inputs 

captures attention and reduces agitated behaviours more effectively than auditory 

inputs alone (Van Der Ploeg et al., 2016). Other robots, like Bomy (see Figure 2.1), 

act as companions and assist with daily activities such as medication reminders and 

cognitive stimulation games (Gasteiger, Ahn, et al., 2022). In general, people with 

dementia tend to accept robots, whether for socialisation  (Khosla et al., 2017) or 

companionship (Zsiga et al., 2018). 
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Figure 2.1  The Companion Robot (Bomy) 
Note. Adapted from "A Review of Companion Robots for Older Adults" by Gasteiger, Ahn, et al., 2022, Assistive 

Technology, 34(4), pp. 487-497. https://doi.org/10.1080/10400435.2021.1877210. Licensed under CC BY 4.0.  

 

Furthermore, reminiscence using digital media tools is also increasingly being adopted 

in care settings to support the well-being of people with dementia (Edmeads & 

Metatla, 2019; Kleinberger et al., 2019; Lazar et al., 2014). Reminiscence therapy, a 

popular psychosocial intervention in dementia care, assumes that remote memory 

remains intact until later stages and can facilitate communication with people with 

dementia (Cotelli et al., 2012). Using DT for reminiscence therapy provides access to 

engaging multimedia materials, opportunities for social interactions, ownership of 

conversations, and reduced barriers from motor deficits during media use (Lazar et 

al., 2014). Examples include MOMENTO (West et al., 2007), a digital-physical 

scrapbook, and Memory Music Box (Kleinberger et al., 2019) (see Figure 2.2), a 

personalised music therapy device. 

However, implementing these technologies requires ongoing technical support to 

avoid frustrating users (Gasteiger, Ahn, et al., 2022), demands more time and effort 

from care staff, increases budget allocations, and can confuse individuals with 

dementia, who may forget the technology between sessions (Zamir et al., 2020).  

 

 

https://doi.org/10.1080/10400435.2021.1877210
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Figure 2.2 Memory Music Box 

Note. Adapted from Note. Adapted from "Supporting Elder Connectedness through Cognitively Sustainable 

Design Interactions with the Memory Music Box," by Kleinberger et al., 2019, Proceedings of the 32nd Annual 

ACM Symposium on User Interface Software and Technology (UIST '19), pp. 355–369. 

https://doi.org/10.1145/3332165.3347877. Licensed under CC BY 4.0. 

2.3   Virtual Reality Technology  

VR is an advanced, human-computer interface that simulates a realistic environment 

where participants can move around in the Virtual World (VW) (Zheng et al., 1998). 

Girvan (2018) defined VW as a shared, simulated space where users, represented as 

avatars, interact in real-time, shaping the environment and constructing a shared 

understanding. The computer must generate new images fast enough to give the 

impression of real-time movement and responsiveness (Sisto et al., 2015). VR has 

many uses, from recreation to communication to scientific and medical research 

(Zheng et al., 1998). 

This section will discuss an overview of VR technology, followed by user experience 

and perception.  

https://doi.org/10.1145/3332165.3347877
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2.3.1  Overview of Virtual Reality Technology 

VR has existed in various forms since the late 1960s, known by names such as 

synthetic environment, cyberspace, artificial reality, and stimulator technology before 

VR was adopted (Onyesolu & Eze, 2011). The combination of interactivity and the 

ability to provide a high-fidelity three-dimensional (3D) visualisation of places and 

objects offers a unique experience for users that is difficult to achieve using traditional 

media (Siriaraya & Ang, 2014). To create immersive VR experiences, various critical 

components must be seamlessly integrated, including Head-Mounted Displays 

(HMD), sensors, input devices (e.g., controllers and gloves), and software. 

Current commercial VR systems typically require the user to wear a HMD to fully 

immerse in the Virtual Environment (VE), where their view of the physical 

environment is completely obscured and replaced by a 3D VW (Baker et al., 2020). 

They contain two screens presented in front of the individual's eyes, where digital 

images are delivered to each screen, and they are rendered with appropriate 

perspective to account for the position of each eye (Bird, 2019). HMD enhances the 

stereoscopic view of the environment through the movement of the user's head and 

audio and haptic devices due to an embedded system to track its positions and rotation, 

improving the overall virtual experience (Cipresso et al., 2018).  

HMDs have embedded sensors that track rotational motion, allowing users to explore 

the simulated environment by walking, crouching, and bending for the best view 

(Walters et al., 2022). VR HMDs deliver real-time updates in sensory perception, 

stereoscopic visuals, and broad fields of vision to ensure that individuals experience 

the Virtual Environment (VE) as their primary reality (Won et al., 2017). VE 

technology uses a 3D graphics program that relies on a spatially organised, object-
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orientated database in which people perceive the simulated environment as real-life 

objects and events (Sisto et al., 2015). 

The handheld controllers, an input device, allow interaction and improve the overall 

VR experience (Cipresso et al., 2018). They permit the user to select items, access 

menus, and position the hand in the VE using a combination of hand tracking and 

pressing controller buttons (Baker et al., 2020). Another input device is the data 

gloves. Data gloves are fitted gloves with position and stretch sensors that track the 

movement of the user's hands to stimulate the user's movement (Sisto et al., 2015), 

facilitating the user's interaction with virtual objects and tactile and force feedback 

(Slater & Sanchez-Vives, 2016).  

VR software helps generate immersive experiences by integrating multiple 

applications and tools. This software includes programming instruments such as 

Unity4 and Unreal Engine5, which enable developers to create complex 3D 

environments with interactive features. Technological advancements have led to the 

variation in VR software applications, such as OpenTracker, a VR software 

architecture (Reitmayr & Schmalstieg, 2001), VR-EAL, a VR neuropsychological 

battery (Kourtesis & Macpherson, 2021), and VRChat, a VR social connectedness 

application (Deighan et al., 2023). 

2.3.2  User Experience & Perception 

Regarding user experience and perception in VR experiences, two key concepts—

presence and immersion—significantly influence how people engage with and 

perceive the VW.    

 
4 https://www.unity.com/ 
5 https://www.unrealengine.com/en-US 
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2.3.2.1  Presence 

To ensure the success of a VR experience, presence is a crucial element as it gives the 

users the feeling of "being there" and perceived realism. As such, it is a psychological 

state (Blackman, 2024). Slater & Wilbur (1997)  explain that presence is a state of 

consciousness that may be concurrent with immersion and is related to a sense of 

being in a place; it governs aspects of autonomic responses and higher-level 

behaviours of a participant in a VE. The perception of presence occurs only in the 

present tense as it is only momentary, immediate and compact (Harth, 2018).  

Modern HMDs enable users to block external stimuli and expose them to visual 

sensory input, whereas early HMDs have narrow field-of-views (Weber et al., 2021). 

Weber et al. (2021) explain that such a modern design of HMD inevitably fosters a 

high sense of presence even if a VE is not convincing (i.e. poor resolution) because 

there is no external sensory information from the world other than the visual and 

auditory inputs provided. 

2.3.2.2   Immersion 

Immersion is the extent to which high-fidelity physical inputs (e.g., light patterns, 

sound waves) are provided to the different sensory modalities (vision, audition, touch) 

to create strong illusions of reality in each (Mandal, 2013). There are three types of 

VR: non-immersive, semi-immersive, and fully immersive. The degree to which a 

system provides displays across all sensory modalities and tracking that faithfully 

preserves fidelity to their real-world equivalents defines how 'immersive' the system 

may be described. (Slater et al., 2009). Ma & Zheng (2011) use the following 

guidelines to distinguish between non-immersive, semi-immersive, and immersive 

VR systems: a non-immersive VR system employs a conventional graphics 

workstation with a monitor, a keyboard and a mouse; a semi-immersive system uses 
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a relatively high-performance graphics computing system coupled with a large surface 

to display the visual scene; and an immersive VR system projects the visual scene into 

the HMD – or large projection surfaces "encasing" the user – filling the user's field of 

view. Immersion is supposedly technologically determined and, in turn, creates a 

sense of presence (Blackman, 2024).  

2.4 Virtual Reality for Healthcare  

VR is an innovative technology increasingly adopted in different healthcare settings 

(i.e. hospitals and rehabilitation clinics), offering benefits for patients with various 

health issues (i.e. exposure therapies for anxiety and trauma and eating and body 

image disorders) (Ehizogie et al., 2024; Halbig et al., 2022; Kouijzer et al., 2023). VR 

has garnered the attention of health professionals, hospitals, universities, technology 

developers, researchers, and educational institutions. VR interventions have been 

explored across various healthcare contexts, including improving cognitive function 

following a stroke  (Wiley et al., 2022) and enhancing the mindful-based intervention 

to treat anxiety, depression, and emotional regulation difficulties (Navarro-Haro et al., 

2019). Also, VR can stimulate addiction scenarios in the VW, providing a framework 

for treatment via counterconditioning procedures (Wang et al., 2019).  Herein, the 

body of literature was explored, aiming to understand how VR is used to provide 

various forms of support within different healthcare settings. 

2.4.1  Virtual Reality for Education & Training 

VR has played a vital role in advancing various educational and training domains. VR 

delivers stimulation and education by creating scenarios replicating real life, letting 

learners act as they would in real life. It provides feedback and debriefing on 

performance, offering low-cost and repeatable, standardised clinical training (Pottle, 

2019). This education and training approach enhances student engagement by 
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promoting active, constructivist learning, increasing authentic learning experiences, 

fostering empathy, encouraging creativity, and concretely visualising abstract 

concepts (Hu-Au et al., 2017). For instance, a study on teaching the History of 

Civilisations to 25 first-year undergraduates used a VR experience with audio-visual 

elements to introduce the Kaaba (Yildirim et al., 2018). Participants found it effective 

in showcasing historical events and locations, increasing their course interest and 

enabling active learning, especially for those with disabilities or other limitations (i.e. 

financial and time) (Yildirim et al., 2018). They also underlined that VR environments 

could create more memorable learning environments than traditional learning 

methods (i.e. images and videos) (Yildirim et al., 2018). 

Additionally, VR has been successfully implemented in the medical education field. 

Keswani et al. (2020)  suggested that VR technology can provide a simulated 

workbench environment for doctors with a 3D image of the human body, enabling 

them to learn how to deal with the actual clinical procedure and practice surgery on a 

virtual human body. This process is beneficial not only for experienced surgeons in 

complicated procedures but also a new learning opportunity for new ones. Yanping et 

al. (2014) highlighted that surgical training simulators, with virtual and haptic 

feedback functions, can offer a safe, repeatable, and cost-effective alternative to 

traditional surgeries. Moreover, VR technology can enhance classroom training by 

providing an interactive process for exploring concepts like human anatomy, heart 

structure and disease mechanisms without requiring physical specimens (Hsieh & Lee, 

2018; Keswani et al., 2020). 

VR also has the potential to enhance surgical procedures. The use of VR to create 

virtual organs or tissues can assist physicians, improve doctor-patient communication, 

and enhance diagnosis and surgical progress information (Hsieh & Lee, 2018). 
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Moreover, VR applications can improve preplanning of surgery procedures. For 

example, an immersive VR application for preoperative 3D models in liver 

reconstruction is widely accepted as a process for preplanning surgeries (Boedecker 

et al., 2021). In a study assessing the efficacy of such an application, Boedecker et al. 

(2021) concluded that the five experienced surgeons deemed the application easy to 

use and more advantageous than 3D PDFs and 3D prints in preoperative liver surgery 

planning. They noted that the VR model calculation took under a minute and allowed 

for a show-and-hide structure, natural (using both hands), multi-user interaction 

(including remote collaboration and surgery simulation with resection mode 

(Boedecker et al., 2021). Figure 2.3 illustrates these functions, which enable 

interactive preoperative planning and team discussion within the VR application 

(Boedecker et al., 2021).  

VR presents a new milieu for learning from experience in a risk-free setting where the 

process could be reversed and repeated, focusing on decision-making, critical 

thinking, and clinical reasoning, with scenarios designed to replicate human 

interaction in the real world (Pottle, 2019). 
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Figure 2.3 VR Application for the Preoperative Demonstration of 3D Liver 

Models 

Note. Reprinted from "Using Virtual 3D-Models in Surgical Planning: Workflow of an Immersive Virtual Reality 

Application in Liver Surgery", by Boedecker et al., 2021, Langenbeck's Archives of Surgery, 406, pp. 911-915. 

https://doi.org/10.1007/s00423-021-02127-7. Licensed under CC BY 4.0. 

2.4.2  Virtual Reality for Treatment Interventions 

Research has identified VR as a potentially transformative tool for psychological 

interventions, improving the efficacy of psychiatric treatments, reducing costs, and 

increasing accessibility to a broader patient population (Geraets et al., 2021). By using 

VW in therapy, patients can relive typical real-life experiences to improve their 

behaviour and overcome their challenges. VR allows them to face anxious-inducing 

or difficult social situations, where the difficulty can be adjusted and rehearsed 

repeatedly with a therapist before applying new strategies in real life (Emmelkamp & 

Meyerbröker, 2021). 

Additionally, VR has proven its efficacy as an intervention for pain management. 

Smith et al. (2018) state that pain carries a substantial global burden, with a prevalence 

of 20% and an incidence of 10%. They also said it negatively affects one's 

psychological and social functioning, impinging on the QoL. Usually, pain is managed 

https://doi.org/10.1007/s00423-021-02127-7
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with medication or psychological technique. In some cases, medication could have 

side effects, and psychological intervention is costly. According to Mallari et al. 

(2019), most acute pain studies show that VR is an effective tool in reducing pain 

experienced during medical procedures (i.e. labour contractions, episiotomy repair, 

periodontal procedures) or burn-related pain (including wound debridement or 

remobilisation joint range limited by burns).  

Also, VR intervention can be deployed during chemotherapy treatments (Czech et al., 

2023; Rutkowski et al., 2021). To assess the effectiveness of VR distraction 

technology in reducing pain and anxiety among female patients with breast cancer, 

Bani Mohammad & Ahmad (2019) used a randomised control trial design with a 

sample of 80 female patients with breast cancer. They discovered that virtual reality 

was a more effective and safer distraction approach to manage pain and anxiety in 

breast cancer patients than morphine alone (Bani Mohammad & Ahmad, 2019). 

In addition, research has shown that VR is an effective tool for treating phobias, 

anxiety, and Post-Traumatic Stress Disorder (PTSD) (Carl et al., 2018; C. M. Coelho 

et al., 2009; Freitas et al., 2021). These mental health conditions can negatively impact 

an individual's day-to-day life, reducing their QoL. Exposure therapy, which assists 

patients in confronting their feared memories and situations, has long been a success 

in treating various disorders (Rothbaum & Schwartz, 2002). VR exposure therapy has 

been proven effective in helping individuals overcome their conditions and alleviate 

suffering (Gerardi et al., 2008), offering cost-effective solutions in a controlled 

environment, particularly when compared to In Vivo therapy (Boeldt et al., 2019). For 

PTSD patients, VR can increase accessibility to treatment and improve traumatic 

memory activation during exposure therapy (Neerincx et al., 2010). Studies have 
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shown that VR exposure therapy can reduce anxiety and phobia symptoms (Parsons 

& Rizzo, 2008) and PTSD (Rothbaum & Schwartz, 2002).  

Furthermore, several studies have highlighted VR efficacy as an intervention for 

people with Autism Spectrum Disorder (ASD) (De Luca et al., 2021; Ke et al., 2022; 

Zhang et al., 2022). ASD is a neurodevelopmental disorder characterised by deficits 

in social communication, restricted interests and repetitive behaviours (Hodges et al., 

2020). Unusual fears (Mayes et al., 2013), including social anxiety (Shephard et al., 

2019), are common in individuals with ASD. In a study by Maskey et al. (2014), 

results show that cognitive behavioural therapy techniques offered in VE were a 

highly effective treatment for specific phobias in some young people with ASD. They 

reported that eight out of 9 children showed improvement in addressing their target 

situation, and 4 ultimately overcame their phobia. Similarly, in a study by Suresh & 

George (2019) with 40 autistic children aged 8-15, VR intervention significantly 

reduced anxiety during dental procedures and improved dental behaviour. 

2.4.3  Virtual Reality for Screening & Diagnosis 

Many studies have used VR as a screening and diagnostic tool for specific conditions 

and diseases. For example, Nolin et al. (2012) tested the feasibility of VR to detect the 

subtle effects of sports concussions in 25 adolescents with special educational needs, 

concluding that VR offered several advantages, such as easy reproducibility, enabling 

concurrent studies in different locations, and requiring no specialised training to 

operate. In another study using VR-CogAssess to assess spatial navigation memory in 

older adults compared to a Personal Computer (PC) screening, Ijaz et al. (2019) found 

that participants in VR were significantly more engaged, had better landmark recall, 

made fewer navigational mistakes and reported a higher presence than those in PC 

setup, with no difference of stress level between the two groups. Figure 2.4 illustrates 
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the VR-CogAssess platform that runs various cognitive assessment tasks using 

photorealistic imagery to assess topological cognitive impairment (i.e., spatial 

navigation memory) as a tool for predementia diagnosis (Ijaz et al., 2019). 

 

Figure 2.4  To the left: Illustration of the Use of the Equipment. To the right: A 

Scene from the game 

Note. Adapted from "An Immersive Virtual Reality Platform for Assessing Spatial Navigation Memory in 

Predementia Screening: Feasibility and Usability Study," by Ijaz et al., 2019, JMIR Serious Games, 6(9), e12345. 

https://doi.org/10.2196/13887.  Licensed under CC BY 4.0.  

Furthermore, VR has elevated breast cancer diagnosis and enhanced tumour 

visualisation. Research carried out by Pareek et al. (2018) has indicated that using VR 

in this context can permit doctors to carry out studies regarding the visualisation 

processes on a large scale, allowing them to see the tumour correctly, create better 

treatments, and develop improved pharmaceuticals. Additionally, such VR 

visualisation processes, including virtual colonoscopy, facilitate painless, less 

stressful, and quicker procedures (Pareek et al., 2018).   

2.4.4  Obstacles of Virtual Reality Technology in Healthcare 

In recent years, VR technology has advanced substantially and has shown great 

potential in healthcare settings (Saab et al., 2022). However, its acceptance and 

implementation face numerous obstacles hindering its full potential. One of the 

challenges facing VR technology is technical limitations (Blackman, 2024; Kouijzer 

et al., 2023). Research has highlighted the tracking issue within the system (Mandal, 

2013). Chong et al. (2018) stated that tracking technologies presented a deficiency in 

https://doi.org/10.2196/13887
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accuracy when tracing users' movements, as not all gestures can be tracked by the 

device (i.e. translational movements). Such a challenge hinders patient progress (Sisto 

et al., 2015) and results in poor health outcomes (Bui & Alaei, 2022). Furthermore, 

most high-fidelity authoring tools, such as Unity3D6, Unreal Engine7, or A-frame8, 

cater to experienced developers and designers, while easier-to-use tools like 

CoSpaces9 limit users by restricting design capacities and experience control features 

(Halbig et al., 2022). Additionally, research underlines that users encounter technical 

difficulties navigating VR systems (Lakshminarayanan et al., 2023) primarily due to 

insufficient training (Saab et al., 2022).   

When implementing VR in healthcare settings, it's essential to understand the user's 

condition to cater to their specific needs and consider the use of the technology, 

making VR application design crucial for a successful experience. For example, when 

assessing VR as a training tool for motor rehabilitation after a stroke, Sisto et al. 

(2015) underscored potential dangers and obstacles due to the limited understanding 

of neurological recovery of movement. They explained that the design of such 

applications had poor transference to the real world and lacked sufficient sensory 

information, which resulted in slow recovery (Sisto et al., 2015). Also, navigation 

within the system was cumbersome, which resulted in losing the benefits of directed 

movement goals (Sisto et al., 2015). Tabbaa et al. (2021) emphasised the design 

challenges in deploying VR as a psychological, cognitive and behavioural 

intervention, including autonomous experiences and translating specific therapies into 

VR formats.    

 
6 https://unity.com/ 
7 https://www.unrealengine.com/en-US 
8 https://aframe.io/ 
9 https://www.cospaces.io/ 
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Moreover, the cost is an obstacle (Ehizogie et al., 2024; Lakshminarayanan et al., 

2023). Several studies have reported that VR, a relatively new technology, is often 

costly and unaffordable for many small and medium-sized users (Altinay Ozdemir, 

2021; Gandhi & Patel, 2018), hindering its accessibility. Also, the cost hinders its 

adoption in large-scale utilisation (Luo et al., 2021). Garrett et al. (2018) explain that 

quality VR environments still require high-end computer systems with advanced 

graphics processing, making clinical research with numerous participants 

expensive and challenging to conduct on large-scale trials. VR applications are also 

costly to develop (Farra et al., 2019). 

Numerous studies have reported some undesirable symptoms and side effects related 

to the use of VR (see section 2.5.3) (Cherniack, 2011; Freeman et al., 2023; Regan, 

1995). Cybersickness increased steadily over each exposure (Clifton & Palmisano, 

2019; Risi & Palmisano, 2019; Teixeira & Palmisano, 2021). Simón-Vicente et al. 

(2022) indicated that the most frequent adverse events after a VR exposition were 

disorientation, nausea, and oculomotor disturbances. Maloca et al. (2022) disclosed 

that young users' most common side effects were fatigue, eye strain and 'head fullness'.  

Finally, the literature identifies additional obstacles impacting VR implementation in 

healthcare settings, such as users' acceptability, ethical concerns (Lakshminarayanan 

et al., 2023), accessibility (Ehizogie et al., 2024), and organisational and technical 

support (Kouijzer et al., 2023). 

2.5   Virtual Reality for Dementia Care 

Dementia research has drawn significant interest in the Human-Computer Interaction 

(HCI) community due to the unique needs of its population arising from cognitive 

deterioration, which affects technology usability and adoption. Furthermore, as the 

condition progresses, the BPSD worsen, intensifying caregiver distress and leading to 
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increased institutionalisation (Sultana et al., 2020). With no effective pharmacologic 

treatments for symptom relief, professionals and families need non-pharmacologic 

behavioural interventions to improve individuals' QoL and decrease the frequency and 

intensity of dementia-related behaviour (Berg-Weger & Stewart, 2017). As such, NPT 

is a suitable approach for reducing BPSD, alleviating caregiver stress and improving 

symptoms (see section  2.1.4.4). 

Over the past decade, VR technology has developed considerably and gained research 

interest across multiple domains, including healthcare (Keswani et al., 2020) and well-

being (Chaze et al., 2022). VR interventions have been applied to address phobias, 

stress, and anxiety in psychotherapy and behavioural therapy (Kim et al., 2019) and 

have proven effective as an NPT to enrich the restricted life of people with dementia 

(D'cunha et al., 2019; Yang et al., 2022; Zucchella et al., 2018). By simulating 

immersive and interactive real-life scenarios, VR creates a sensation of "being there" 

(García-Betances et al., 2015) and is valued for its cost-effectiveness, flexibility, 

comprehensiveness, and potential in person-centred care (Kim et al., 2019). As such, 

VR can serve as a tool for stimulation and enjoyment, which are essential for the well-

being of people with dementia, particularly those living in long-term facilities. 

2.5.1 Virtual Reality Applications for Dementia Care  

Research suggests that VR is an innovative and effective tool for assessing specific 

cognitive skills and aiding early detection of dementia (Mendez et al., 2015). It 

supports training activities for daily living (i.e. spatial navigation (White & Moussavi, 

2016; Zakzanis et al., 2009) and cognitive skills (i.e. mental stimulation) (Andringa et 

al., 2019)). For instance, one study examined VR as a training tool to address memory 

decline and found that the experimental group showed significant improvements in 

memory tests over six months (Optale et al., 2010). VR-based reminiscence therapy 
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enhances engagement by stimulating autobiographical memory and familiarity with a 

given scene (Benoit et al., 2015; Saredakis et al., 2021). A study found this therapy 

more effective than traditional methods due to its extensive content range, enabling 

therapists to tailor the treatment better, while its immersive feature enhances 

engagement and can significantly reduce pharmaceutical costs (Hayhurst, 2018).  

VR can also "serve as a point to talk about" (Hodge et al., 2018), enhancing the social 

interaction of people with dementia. A study exploring VR opportunities indicated that 

short, playful VR experiences can be shared on an ad-hoc basis with friends and 

family, and people can discuss what they are experiencing even while experiencing it 

(Hodge et al., 2018). In another study, A. Flynn et al. (2022) disclosed that VR can be 

a positive experience for people with dementia and provide meaningful interactions, 

positive expressions, and long-term impacts on everyday functioning. 

VR creates VEs by surrounding people with images and sound, allowing them to feel 

physically present in the VW (Moyle et al., 2018). This feature potentially addresses 

the need for more self-engaging activities for persons with dementia (Moyle et al., 

2018), as they need innovative and more appealing activities to encourage them on a 

different level. For instance, Baker et al. (2020) suggested that VR could provide 

stimulation and engagement to improve the QoL of some vulnerable older adults for 

whom traditional social programs lack appeal. Additionally, Manera et al. (2016) 

conducted a study comparing an attentional task performed in VR versus a paper-

based version and found that participants showed enthusiasm and interest in the VR 

task. They reported feelings of safety, low discomfort, anxiety, and fatigue and 

preferred the VR format, even when the task was more difficult. Figure 2.5 represents 

the study's conditions where participants were asked to locate and choose targets 

surrounded by distractions. 
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Figure 2.5  Snapshots of Attention Task: VR vs Classical (Paper) Condition 

Note. Adapted from "A Feasibility Study with Image-Based Rendered Virtual Reality in Patients with Mild 

Cognitive Impairment and Dementia," by Manera et al., 2016, PLOS ONE, 11(3), e0151487, 

https://doi.org/10.1371/journal.pone.0151487.  Licensed under CC BY 4.0. 

Other research has shown that VR can effectively reduce apathy and improve 

cognitive function for older adults (D'Cunha et al., 2019; Zhao et al., 2020). R. E. 

Brimelow et al. (2020) found that VR experiences considerably reduced apathy in 

residents who reported enjoying the experience with minimal discomfort. 

Additionally, reminiscence was observed in six of nine people with mild to moderate 

cognitive impairment who could verbally communicate. 

Moreover, studies show that VR can enhance communication and relationships in care 

homes. For example,  Siriaraya & Ang (2017) observed residents and caregivers 

collaborating and socialising while creating a virtual garden, fostering laughter and 

interaction. Such sessions can train care staff, helping them understand the needs of 

people with dementia and improve care quality (Hayhurst, 2018).  

2.5.2  Therapeutic Effect of Virtual Reality on People with Dementia 

Numerous studies have highlighted the role of VR in improving the emotional (Appel, 

Ali, et al., 2021; L. N. Lee et al., 2019; Lin et al., 2018a) and social (D'Cunha et al., 

https://doi.org/10.1371/journal.pone.0151487


 
                                                                                                            58 

 

2019; Gaspar et al., 2018; Lin et al., 2018a) well-being of people with dementia due 

to its ability to make its users feel more engaged (Hodge et al., 2018). Lin et al. (2018a) 

investigated the VR impact on the emotional and social well-being of 63 people with 

dementia. They found that the participants were less socially isolated, showed fewer 

signs of depression, experienced positive effects more frequently, and reported 

improved overall well-being after using the system (Lin et al., 2018a).  

Furthermore, research has underlined VR's potential to promote social connectedness 

(Deighan et al., 2023; Hughes et al., 2017) not only with care staff (Siriaraya & Ang, 

2014) but also family members (Afifi et al., 2021), as VR help build natural 

conversations and socialisation (L. N. Lee et al., 2019). A study was carried out to 

assess the impact of VR on people with dementia during interactions with distant 

family members (Afifi et al., 2022). They disclosed that VR-supported social 

engagement improved psychological (i.e. anxiety, depressive symptoms and stress) 

and relational well-being (i.e. closeness, satisfaction and communal perspective) with 

older adults experiencing significant improvements in overall QoL (Afifi et al., 2022). 

In care homes, people with dementia may experience a sense of confinement, 

especially as leaving the facility becomes increasingly challenging. Approximately 

70% of care home residents live with dementia and often have mental health needs 

due to cognitive, psychological, and behavioural symptoms of dementia (Thraves, 

2016). The institutionalised care environment, along with factors like mobility, health, 

and external influences like location and weather, exacerbate this issue. Research 

suggested that VR offers an alternative through virtual travel, providing a sense of 

escapism linked to positive feelings while delivering high visual realism and 

immersion to evoke autobiographical memories (Munoz et al., 2021; Niki et al., 2019). 

This allows VR to stimulate the "outside" world when real experiences are 
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inaccessible, promoting mood-uplifting, general well-being (Rose et al., 2021; Tabbaa 

et al., 2019) and positive therapeutic connection between people with dementia and 

care staff (Tabbaa et al., 2019).  

2.5.3 Challenges of Deploying Virtual Reality for Dementia Care 

Studies have investigated the acceptability and feasibility of deploying VR as a novel 

intervention for people with dementia (Asiain et al., 2022; Clay et al., 2024; Foloppe 

et al., 2018). However, several studies have explored the side effects of this 

technology. Several study participants reported symptoms such as dizziness, nausea 

and feelings of 'giddy' (Y. J. Kang & Ku, 2008; Nichols & Patel, 2002; Zhao et al., 

2020), known as cybersickness (Benoit et al., 2015). Cybersickness is a motion 

sickness characterised by symptoms like nausea, vomiting, eyestrain, disorientation, 

ataxia, vertigo and drowsiness (Benoit et al., 2015). 

In a study assessing memory by measuring presence, motivation, and cybersickness 

symptoms in a fully immersive VE, Lecavalier et al. (2018) reported that older adults 

were less prone to cybersickness than younger adults. They discovered that while 

symptoms slightly increased with immersion, they remained low and did not hinder 

participants from completing the VR activity (Lecavalier et al., 2018). Similarly, 

Benoit et al. (2015) reported that participants did not experience sickness across the 

VR conditions during the experiment.  

Tools like the simulator sickness questionnaire are often used to measure such 

symptoms. They quantify the severity of 16 symptoms in categories such as nausea, 

oculomotor disturbance, and disorientation (Bimberg et al., 2020). Although most 

studies reported no or low levels of simulator sickness (Andringa et al., 2019), this 

remains a factor limiting the use of immersive VEs among older people (Costa et al., 

2018).  
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Another challenge documented in studies is the use of the HMD. Participants 

expressed concerns about the HMD for various reasons. Zhao et al. (2020) reported 

concerns related to its weight, discomfort, and feelings of foolishness or intimidation. 

Despite limited research, understanding the side effects of VR in older adults remains 

crucial, particularly with increasing HMD-based therapy in older populations 

(Saredakis et al., 2020). In a study by Rose et al. (2021) to explore whether HMD-VR 

use was feasible with people with moderate to severe dementia, they suggest that 

HMD-VR use is feasible for people living with mild to moderately severe dementia, 

including those with periodic behavioural challenges in inpatient psychiatric care. 

Furthermore, considering the meaningfulness of VR content to people with dementia 

when implementing the technology is essential. To ensure a better experience, VR 

scenarios should not adopt a "one size fits all" approach. The VR content should cater 

to the likes, preferences, and self-identities of people with dementia. As Cohen-

Mansfield et al. (2010) explained, self-confidence refers to identifying roles people 

have assumed throughout their lifetimes, such as occupational, family, leisure time, 

and attributes. More user-centred design is required to provide relevant VE to people 

with dementia, which can lead to greater immersive experience and engagement 

(Hayhurst, 2018). To assess the applicability and feasibility of VR in this population, 

Lecavalier et al. (2018) indicated that well-developed VR content can be effectively 

applied to people with dementia and can result in positive outcomes. Siriaraya & Ang 

(2014) highlighted a similar issue with their VW, noting the importance of considering 

individual preferences and capabilities when designing a VW. 

When deploying VR in care homes, an essential point to consider is the cooperation 

of care staff to make this experience successful. Their commitment to deploying VR 

plays a vital role in ensuring better outcomes. Adopting and integrating this system 
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into care processes depends decisively on the willingness and motivation of relatives 

and professional caregivers (Unbehaun et al., 2020). Although it is self-evident that 

psychosocial interventions require the involvement of care staff, the synthesis 

underlines the absolute necessity of their commitment, knowledge and skills 

(Lawrence et al., 2012). To embrace it fully, care staff must perceive the technology 

as valuable and understand how it will contribute to people's care, health, and well-

being (Unbehaun et al., 2020). 

2.6   Technology Acceptance & Adoption in Healthcare 

The success of new technology is not simply based on its measured outcomes but on 

how well it is implemented and integrated into healthcare settings (Shiells et al., 

2020). Building on this foundation, it is essential to investigate the factors influencing 

technology acceptance in such settings and identify the primary aspects that promote 

or hinder novel technology adoption.   

While technology acceptance is an attitude and an intention (Vogelsang et al., 2013), 

technology adoption is a process- starting with the user becoming aware of the 

technology and ending with the user embracing the technology and making full use of 

it (Renaud & Biljon, 2008). Technology adoption is driven by a decision taken by 

senior leaders in organisations (Almeida et al., 2017; Bernstein et al., 2007). Several 

studies have investigated the relationship between technology acceptance and 

adoption, concluding that acceptance leads to adoption and actual use of that 

technology (Renaud & Biljon, 2008; Rodić et al., 2023; Syed-Abdul et al., 2019).  

2.6.1  Theoretical Framework 

The Technology Acceptance Model (TAM) is the most frequently used user 

acceptance model (Alqudah et al., 2021; Sagnier et al., 2020; Vogelsang et al., 2013). 

Its goal is to explain the determinants of technology acceptance (Malhotra & Galletta, 
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1999). Davis (1989) suggests that the two essential factors influencing users' attitudes 

toward technology acceptance are perceived usefulness and perceived ease of use. 

Perceived usefulness is the degree to which a person believes using a particular system 

would enhance their job (Davis, 1989). Perceived ease of use is the degree to which a 

person believes using a specific system would be effort-free (Venkatesh et al., 2003). 

It has also been frequently applied to assess the acceptability of VR (Barsasella et al., 

2019; Roberts et al., 2018; Sancho-Esper et al., 2022). While perceived benefits of 

technological innovations may be the most distinctive factor for healthcare 

professionals, ease of use is equally important for patients because perceived ease of 

use is influenced by personal norms and beliefs control (Öner Gücin & Berk, 2015).  

Other technology acceptance models, such as The Theory of Planned Behaviour, 

incorporate psychological principles to predict an individual's acceptance and 

adoption of a new technology. According to Ajzen (1991), this theory focuses on the 

influences of attitudes, subjective norms, and perceived behavioural control on 

individuals' intentions and behaviours. In contrast, other models integrate elements 

from various models, such as the Unified Theory of Acceptance and Use of 

Technology (UTAUT) (Venkatesh et al., 2003). UTAUT identifies three direct 

determinants of intention to use (performance expectancy, effort expectancy, and 

social influence) and two direct determinants of usage behaviour (intention and 

facilitating conditions). 

2.6.2  Perceptions of Key Stakeholders 

Numerous studies have emphasised the necessity of understanding key stakeholders' 

perceptions of technology because they are essential in its optimal use and 

implementation (Hogan-Murphy et al., 2021; Stafford, 2020; Tousignant et al., 2011). 

Therefore, it is necessary to investigate their perceptions of technology use in general 
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healthcare settings and specific elderly care settings. In the context of this thesis, key 

stakeholders include patients, their family members, care staff, and managers.  

Within healthcare, the stakeholder issue is frequently an area of focus, with the patient 

often seen as an essential stakeholder as technological initiatives empower them 

(Nilsen et al., 2020). Sujan et al. (2022) revealed that trust in the organisation or 

institution impacts patients' perceptions of the technology used. In a study to assess 

patients' perception of telemedicine in managing chronic diseases, patients showed 

high acceptability of this technological service as it enabled people involved in their 

health management to monitor their conditions better. In another study to assess the 

feasibility of using VR as a therapy for older adults, Appel et al. (2020) noted that 

participants tolerated the HMD very well; most had positive feedback, feeling more 

relaxed and adventurous. 

Campbell (1997) argues that if a stakeholder has any validity, the family should be 

included among the stakeholders. In a study to assess stakeholders, including family 

members, perceptions of health technology in palliative care, Brereton et al. (2017) 

described family members' feedback as valuable as they provide helpful insights, 

identifying key issues and highlighting factors influencing applicability and 

potentially contributing to decision-making. In a care setting where VR sessions were 

deployed for people with dementia and their family members who lived at a distance, 

family members reported high satisfaction levels, finding VR experiences fun, easy to 

use and recommendable  (Afifi et al., 2021).  

In exploring care staff's perception of technology acceptance and adoption, issues such 

as confidence towards its implementation and safety emerged. Hogan-Murphy et al. 

(2021) examined the perceptions of key stakeholders towards implementing electronic 

prescribing systems, robotic pharmacy systems, and automated medication storage 
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and retrieval systems in public hospital settings; they concluded that successful 

implementation requires a need for adequate training, organisational support and 

confidence in system use among staff. I. A. Scott et al. (2021) explored stakeholder 

(i.e. clinicians) attitudes towards artificial intelligence in clinical practice; they 

documented that stakeholders' positive attitudes towards accepting and adopting the 

technology were connected to ensuring certain safeguards, such as confidentiality. 

Additionally, research has underscored that if care staff perceived a technology 

beneficial, they would recommend it to others (Hicks et al., 2023; Shree Adhyaru & 

Kemp, 2022).   

Healthcare service managers are generally responsible for technology implementation 

(Nilsen et al., 2020). As such, their perspective and attitudes towards a specific 

technology may be key to its successful integration into a healthcare system, 

especially managers who are responsible for care planning, quality management, 

operations, scheduling, and budgeting. In a study assessing clinical video visits, 

managers found the technology beneficial for various reasons, such as triaging patient 

needs and increasing scheduling capacity (including urgent care) and allowing for 

greater collaboration between providers (Franzosa et al., 2021). As a result, it was 

integrated into their care system. Similarly, in a study assessing managers' 

perspectives on the normalisation of eHomecare service to monitor elderly citizens in 

their homes, the service was perceived to improve the quality of everyday life for older 

people (Åkerlind et al., 2017). However, the decision was influenced by several 

factors: i) economic benefits and financial considerations, ii) family members' attitude 

towards the service, iii) service benefits and functionality, iv) strategies to promote 

the service to older people and their family members, and v) workload concerns 

(Åkerlind et al., 2017). 
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In conclusion, in the context of key stakeholders, research has suggested that 'who' is 

involved and 'when' during the technology innovation process matters as it impacts its 

adoption and successful implementation (Ahmad et al., 2012). It has also been 

suggested that healthcare projects should identify and involve these stakeholders early 

to ensure successful implementation (Nilsen et al., 2020). 

2.6.3  Technology Adoption in Care Settings  

For this research, issues related to technology adoption in care settings, specifically 

for people with dementia, will be explored in this section. There is a myriad of 

literature investigating the issues related to ICT adoption in various care settings. One 

study (Koru et al., 2016) outlined vital challenges that affect technology adoption in 

supported care (i.e. services delivered to homebound patients at their homes): i) the 

challenge of coordinating clinical and administrative workflows, ii) inadequate access 

to service users' medical records and difficulties with medication reconciliation, iii) 

hiring, training, scheduling, and retaining qualified care staff, and iv) educating 

service users and family members. Other studies looking into the adoption of 

Electronic Health Record (EHR) systems in long-term care settings (Cherry et al., 

2008; C. S. Kruse et al., 2015) highlighted that the main barriers to adoption include: 

i) cost-effectiveness (i.e. does the benefits outweigh the costs), ii) evidence that the 

technology will improve care outcomes, iii) user perceptions (i.e. acceptance and 

complete understanding of the new system by care staff, family members, and other 

key stakeholders), iv) fear of changing the facility culture and v) lack of external 

support from governmental agencies.  

This section investigates the barriers to adopting VR in dementia care settings 

particularly. In a recent study exploring the adoption of VR as a tool to diagnose 

dementia in primary care, healthcare professionals positively appraised the VR 
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usefulness in clinical settings, considering it a relatively easy and approachable means 

of assessment (Yondjo & Siette, 2024). However, they expressed concerns about time 

constraints, the need to learn how to use VR tools, limited dementia-related funding 

and the validity of VR for diagnosis (Yondjo & Siette, 2024). Hung et al. (2023) 

identified barriers to deploying VR in dementia long-term care settings, including 

technological adaptability, video quality, and organisational culture. K. Thach et al. 

(2020) noted that sustaining a VR program was challenging within these settings due 

to the complexity of residents' conditions, the technology itself, and the challenges 

related to staff facilitating VR activities and providing training. 

Conversely, several studies have explored successful means and approaches to VR 

implementation (García-Betances et al., 2015; Karaosmanoglu et al., 2021; 

Oosterveld-Vlug et al., 2019). In a study aiming to increase the successful 

implementation of the technology, K. Thach et al. (2021) suggested that more co-

design efforts should be undertaken, organisations should invest more in technical 

infrastructure, and adequate staff training is essential, including providing a clear 

understanding of its benefits. Furthermore, research has underlined that adopting 

technology must be embedded in daily working routines (Åkerlind et al., 2017; Li et 

al., 2023). Finally, additional factors to consider are the degree of the managers' 

support for the implementation, management stability (Kelley et al., 2020), high staff 

turnover and other competing priorities (Oosterveld-Vlug et al., 2019). 

2.7   Summary 

The body of research presents a wide range of literature validating VR's efficacy in 

dementia care settings for delivering therapies, treatments, training, assessments and 

other forms of support. Nonetheless, practical implementation strategies and 

approaches in the real-world are limited. The knowledge of multi-dimensional issues 
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related to VR design, incorporating key stakeholders' perspectives of VR deployment, 

including people with dementia, their family members, care staff and managers, is 

lacking. Furthermore, how care staff can independently deploy VR in this setting is 

unclear. Moreover, the knowledge of organisational aspects and resources related to 

VR adoption in dementia care settings is scarce. Finally, although VR benefits for 

people with dementia are well-documented, it is unclear what advantages family 

members and care staff might gain from engaging in VR deployment sessions. 

Herein, this thesis aims to investigate practical VR implementation in dementia care 

settings, considering the perspectives of key stakeholders. Three interdependent study 

phases were carried out, which led to care staff deploying VR independently. Initially, 

Phase One laid the foundation for the subsequent phases by conducting focus groups 

and discussion rounds with healthcare professionals and family members. The phase 

focused on assessing, comprehending, and identifying the key challenges and 

opportunities of adopting and integrating VR in complex care situations. Based on the 

key outcomes from the focus groups and discussion sessions in Phase One, Phases 

Two and Three were initiated to investigate using VR as a routine practice in dementia 

care settings and allow for independent deployment. 

Phase Two (Researcher-led VR deployment) was structured to prepare care staff to 

deploy VR independently. As such, the HCI researcher (the author of this thesis) 

facilitated the VR sessions collaboratively with 3 care staff in 1 care home and 1 adult 

day care centre with 6 people with dementia and 4 family members. This collaborative 

approach aimed to involve care staff in decision-making, troubleshooting and 

accommodating the needs of people with dementia. 

Phase Three (Care staff-led VR deployment) explored best practice approaches to 

capacitate care staff to deploy VR independently. As such, 5 care staff conducted the 
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VR session autonomously with the HCI researcher's (the author of this thesis) remote 

support. The sessions were conducted in 2 care homes with 11 people with dementia. 

The findings of this thesis are organised according to stakeholder categories and their 

perceptions and experiences with VR. Chapter 5 explores the results relating to people 

with dementia and their family members. Chapter 6 outlines the findings relating to 

care staff. Chapter 7 addresses the adoption of VR in dementia care settings. Chapter 

8 presents the discussion and conclusion.  
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Chapter 3:  Investigating the contextual 

dynamics and requirements of deploying VR in 

dementia care facilities 
 

Despite the plethora of literature that supports the efficacy of Virtual Reality (VR) in 

dementia care, such as facilitating reminiscence therapy and training activities for 

daily living, little is known about the realistic deployment of VR within long-term 

care facilities that would be essential to effective and well-integrated deployment. The 

existing studies on VR in dementia care are primarily experimental and lack a focus 

on the practical elements of implementing VR technology in real-world situations. 

Hence, this thesis comprised three phases of a comprehensive study. The three phases 

were conducted to explore achieving such a comprehensive VR-integrated 

deployment. Phase One, as presented in this chapter, primarily served as a Patient and 

Public Involvement (PPI) consultation to support the development of the broader 

study. It aimed to evaluate, understand, and identify key challenges and opportunities 

for deploying and adopting VR in complex care settings. In this chapter, only the 

agreed requirements that emerged from this consultation are presented, reflecting the 

outcome of this phase. The full qualitative analysis of the data gathered during this 

phase, through Focus Groups (FGs) and Discussion Rounds (DRs) involving 

healthcare professionals and family members, is reported in Chapter 7. This chapter 

also sets the foundation for the subsequent phases: Phase Two, which involved a 

researcher-led VR deployment, and Phase Three, which entailed a fully 

independent VR deployment. Together, these phases aim to increase our 

understanding of effective VR implementation in care settings.  

This preliminary phase was conducted in collaboration with Avante Care & Support, 

University College London (UCL) Division of Psychiatry, joined with North London 
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Mental Health Partnership and Age UK Camden. The author of this thesis is the 

Human-Computer Interaction (HCI) researcher who conducted the three phases and 

collected and analysed the data. 

3.1  Ethics 

The study phase was reviewed and approved by the University College London's 

(UCL) ethics committee (Ref: 22575.001). All participants were given information 

sheets detailing the study's aims and methodology. They were also asked to sign 

consent forms to indicate their understanding and voluntary participation in the study. 

Multiple measures, such as secure storage in line with the Data Protection Act, to 

ensure the confidentiality and anonymity of the participants in the FGs and DRs and 

the data collected from these interactions. Furthermore, the interview audio was 

recorded using a University of Kent laptop and saved directly on the university iCloud 

(a secure server that can be accessed remotely using a two-factor authentication 

process). Names were replaced with pseudonyms to protect their identities. 

3.2  Participants 

Participants were recruited from the following entities: 

3.2.1  Avante Care & Support10  

This not-for-profit organisation cares for and supports over 1000 older people through 

registered nursing and dementia care homes, home care and well-being support 

services. They have 10 specialist dementia and nursing care homes in Kent, Bexley, 

and Greenwich, where they have been providing support and care for over 30 years.  

 
10 https://avantecare.org.uk/ 

https://avantecare.org.uk/
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3.2.2  University College London- Division of Psychiatry in 

collaboration with North London Mental Health Partnership11 

This National Health Service (NHS) organisation provides services for people with 

dementia in various borough branches. Their services cover home treatment, memory 

assessment, and mental health services for older people. 

3.2.3  Age UK Camden12 

This independent community-based charity has supported older people in Camden for 

over 50 years. They give advice, help organise care, befriend people with dementia, 

and provide activities for them. 

 

Participants from the above entities included directors (n=2), managers (n=5), 

practitioners (n=1), Information and Communication Technology (ICT) technicians 

(n=1), psychiatrists in old age (n=1), activities coordinators (n=4), healthcare 

assistants (n=4), caregivers (n=5), physicians (n=4), registered mental health nurses 

(n=1) and clinical psychologists (n=1), carers/family relatives (n=3), social workers 

(n=1), volunteers in an adult day care centre (n=1) and retired senior managers (n=1) 

and adult social care (n=1). Participants in FGs and DRs met once at their sites or UCL 

facilities due to geographical distance and logistics, where the number of participants 

ranged from 2 to 5. Most participants were females (88.0%) and of white ethnicity 

(96.0%). Half of the participants had more than 10 years of experience caring 

for/working with people with dementia (50%). Age ranged from 19 to 81(Mean=50.43 

& standard deviation=16.60). Participants were recruited by email.  

 
11 https://www.northlondonmentalhealth.nhs.uk/ 
12 https://www.ageuk.org.uk/camden/ 

https://www.northlondonmentalhealth.nhs.uk/
https://www.ageuk.org.uk/camden/
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3.3  Phase Design and Procedure 

A kick-off brainstorming meeting with Avante Care & Support, the participating care 

provider, took place to assess the contextual dynamics and requirements for practically 

deploying VR in dementia care facilities. Attendees from Avante Care & Support 

(directors (n=2), managers (n=5), practitioners (n=1), and ICT technicians (n=1)) met 

with the HCI researchers (n=2) from the University of Kent, where the HCI 

researchers provided the attendees with insights into the VR technology, the potential 

benefits and side effects of VR, suitable strategies for its deployment in their care 

home environment. Then, they discussed navigating future steps and considerations 

of implementing the technology within their care facilities. At the end of the meeting, 

attendees proposed to carry out FGs and DRs with family members and healthcare 

professionals specialising in dementia care from other charitable organisations to 

obtain a broader understanding of issues related to their perspectives and the 

feasibility of integrating VR within this care environment.  

3.3.1  Focus Groups 

FGs (n=5) were conducted to explore the participants' perspectives and insights about 

opportunities and challenges regarding deploying VR technology for people with 

dementia in care settings. They focused on ethical considerations, facilitating VR 

sessions and VR experiences, suitable VR content, and ideas and recommendations 

for VR applications. The questions used to guide the Focus Group discussions are 

provided in Appendix A. Attendees included healthcare assistants (n=4), caregivers 

(n=2), physicians (n=4), registered mental health nurses (n=1) and clinical 

psychologists (n=1), carers/family relatives (n=3), social workers (n=1), volunteers in 

an adult day care centre (n=1), retired senior managers (n=1) and adult social care 

(n=1). 
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3.3.2  Discussion Rounds 

DRs (n=13) were conducted not only to address the issues mentioned above but also 

to engage participants in making decisions related to the following issues, as most of 

them were recruited from Avante Care & Support, the care provider organisation: 

feasibility of integrating VR within the care facilities, including technical 

requirements, infrastructure needs, suitable VR headsets, care staff training needs and 

inclusion criteria of people with dementia and care staff.  The questions used to guide 

the Focus Group discussions are provided in Appendix B. Attendees included directors 

(n=2), managers (n=5), practitioners (n=1), ICT technicians (n=1), psychiatrists in old 

age (n=1), activities coordinators (n=4) and caregivers (n=3). 

The protocol for delivering the FGs and DRs commenced with a brief on the purpose 

of the study phase, followed by the latest literature on the use of VR in dementia care 

(Appel et al., 2020), including its benefits and applications in dementia care to provide 

the participants with a sense of familiarity with the technology. Participants were then 

invited to use and interact with the Meta Quest 213 VR headset to become acquainted 

with the technology. All participants experienced 360° Video-Based Virtual 

Environments (VEs) of landscapes (such as a beach or cathedral) for 4 to 7 minutes. 

This enjoyable and non-threatening VR exposure aligned it with a VR experience that 

would be presented to people with dementia, allowing attendees to provide feedback 

on how it could be practically implemented in dementia care. Table 3.1 below 

summarises the key details of the FGs and DRs conducted in Phase One. 

 

 

 

 
13 https://store.facebook.com/gb/quest/products/quest-2/ 

https://store.facebook.com/gb/quest/products/quest-2/
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Table 3.1 A Summary of Focus Groups and Discussion Rounds 

Session 

Type 

No. of 

Sessions 

Participants Main Topics 

Discussed 

Purpose/ 

Outcome 

 

 

Focus 

Groups 

 

 

5 

Healthcare assistants (4), 

caregivers (2), physicians 

(4), mental health nurse (1), 

psychologist (1), family 

carers (3), social worker (1), 

day care volunteer (1), 

retired senior managers (1), 

adult social care (1) 

Ethical 

considerations, VR 

facilitation, suitable 

content, VR 

experience 

feedback, 

recommendations 

 

To gather broad 

perspectives on 

VR opportunities 

and challenges in 

dementia care 

 

 

Discussi

on 

Rounds 

 

13 

Directors (2), managers (5), 

practitioners (1), ICT 

technicians (1), psychiatrists 

(1), activity coordinators (4), 

caregivers (3) 

Feasibility of 

integration, 

infrastructure 

needs, training 

requirements, 

inclusion criteria, 

headset selection 

To 

collaboratively 

agree on 

implementation 

requirements 

within care 

settings 

 

3.4  Data Collection 

A set of FGs (n=5) and DRs (n=13) were conducted. During DRs, participants were 

solely neutrally divided across the sessions according to availability. Meanwhile, FG 

participants were divided according to the following categories: care home staff, 

family carers, and clinicians. Following the VR experiences, participants engaged in 

semi-structured interviews and discussions. DRs focused on the practicality of 

deploying VR technology, such as choosing an eligible care home from the 

participating care provider and care staff training content. FGs centred on the 

suitability of deploying VR in a care home setting, such as the health and safety 

measures of integrating the technology into the existing care infrastructure and 

appropriate VR content. 

All sessions were led by the HCI researcher, who documented the minutes and 

collected any written materials (e.g., flipcharts, sticky notes, etc.). The notes were 

corroborated with attendees via email afterwards to ensure their fitness. The sessions 
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were audio-recorded to capture noteworthy remarks that might have been overlooked 

during documentation.  

3.5  Data Analysis & Key Outcomes 

The analysed data consisted of verbatim transcriptions of audio recordings and the 

HCI researcher’s notes. Thematic analysis was conducted using the structured, 

inductive approach outlined by Guest et al. (2012), in which codes and themes were 

derived from the data itself rather than pre-established categories. This method was 

particularly suitable given the study’s aim to produce actionable insights for dementia 

care. Its transparent and replicable process for identifying recurring themes along with 

its team-based coding strategies and applied orientation, aligned well with the study's 

practical focus and the involvement of numerous stakeholders.  

Three HCI researchers, including the lead researcher, author of this thesis, were 

involved in the data analysis. Each transcript in the initial subset was coded 

independently by all three researchers to develop a preliminary coding framework. 

Through collaborative discussions, this coding framework was iteratively refined. In 

instances where full team coding was not feasible, coding decisions were reviewed 

and validated with one or both other HCI researchers to maintain credibility and 

minimise potential bias. Drawing on Guest et al. (2012) approach, the research team 

worked to identify guidelines and key outcomes that informed the final 

recommendations to progress the research. An overview of the inductive thematic 

analysis applied throughout this three-phase study is presented in Figure 3.1.  
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Figure 3.1: Thematic Analysis Process Based on Guest et al. 

(2012) 

 

The following outcomes were derived from the FGs and DRs:  

3.5.1  Care Facility Selection 

It was agreed that vulnerable care facilities must be excluded from experimentation. 

Participants defined vulnerability as COVID-19-related visitation restrictions (i.e., 

those hosting residents classified as "at risk" due to underlying medical conditions) 

and severe staff shortages. Furthermore, care facilities should include people with 

early to moderate dementia as an inclusion criterion. 

Reporting/ Findings

Theme Review & Validation

Ensuring clarity, consistency and alignment with full dataset

Theme Construction

Interative Refinement
- Codebook refined through continued team 

discussion
- Cross-checking decisions when full team 

coding not not possible

Collaborative Framework Development

Initial Coding

Independent coding by 3 HCI researchers

Familiarisation

- Reading transcripts - Annotating insights

Data Collection

- Verbatim transcripts - HCI researcher notes
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3.5.2  Exclusion and Inclusion Criteria of People with Dementia 

The exclusion criteria of people with dementia who would participate in forthcoming 

phases from the participating care provider (see section 3.2.1) included the following: 

i) individuals with pacemakers and defibrillators (as per headset manufacturer safety 

guidelines14), ii) individuals with substantial visual impairment, history of motion 

sickness, history of psychosis features of dementia, history or active experiences of 

hallucinations or delusions to minimise potential risks, and iii) individuals who were 

deemed unsuitable based on multi-disciplinary team clinical judgment. The inclusion 

criteria included the following: i) residents with early to mid-stage dementia, based 

on a previous diagnosis made by a hospital or a memory clinic professional in line 

with the standardised dementia diagnosis criteria (e.g. International Classification of 

Diseases, 10th Revision (ICD-10) (Zaudig et al., 1991)), ii) Residents who express an 

interest in participating in the study phase after receiving an explanation from care 

staff about the VR technology and the nature of the study phase, and iii) residents who 

have the capacity to consent (in cases where a person with dementia required the 

consent form to be read out loud, the care home manager will be present at the time 

in the room and co-sign the form as a measure of witnessing the process). As for 

assessing the consent process, it was decided that selecting potential residents to 

engage with forthcoming phases would be done by the participating care provider (see 

section 3.2.1), staff led by the Senior Care Lead and the manager of the involved care 

home in line with the Mental Capacity Act (MCA) 200515. Furthermore, the HCI 

researcher leading the forthcoming phases was required to undertake the MCA course 

 
14 https://www.meta.com/legal/quest/health-and-safety-warnings/ 
15 https://www.legislation.gov.uk/ukpga/2005/9/contents 

https://www.legislation.gov.uk/ukpga/2005/9/contents
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from Healthcare - NHS England16 (see Appendix C) to ensure legal compliance, 

ethical considerations, participants' protection, and quality assurance.  

3.5.3  Care Staff 

On the one hand, people with dementia desire comfort and familiarity, generally 

preferring the company of individuals they know. At the same time, care staff may be 

unfamiliar with VR technology, which includes setting up procedures and ensuring 

safe "entering" and "exiting" of VR experiences. Simply completing the research 

study by the researcher was deemed insufficient and inappropriate to achieve a 

completely autonomous VR deployment. As such, there was a need to train care staff, 

enabling them to become independent in implementing VR sessions in the future. 

3.5.3.1  Training Care Staff 

A decision was reached that staff, encompassing activities coordinators and caregivers 

close to the participants with dementia, were considered the most suitable staff 

members to lead or co-lead the VR sessions to reassure people with dementia. As such, 

the selected care staff were to receive one or multiple training sessions, depending on 

their needs and preferences, at their care facility at a pre-scheduled convenient date 

and time. 

Furthermore, the training sessions were deemed to be face-to-face to allow care staff 

to engage in hands-on learning experiences, ensure competence, and build confidence 

in using the technology. The HCI researcher would deliver the face-to-face sessions, 

and at the end of the training, the care staff would carry out a mock session in which 

they would independently set up the VR system. Figure 3.2 represents an example of 

the training content provided to care staff indicating the protocol for delivering VR 

for people with dementia.  

 
16 https://www.e-lfh.org.uk/  

https://www.e-lfh.org.uk/
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Moreover, to ensure that all the training content delivered by the HCI researcher would 

be integrated seamlessly with dementia practices, a collective effort was carried out. 

A multi-disciplinary team collaborated to co-design and approve the training, 

including HCI researchers (n=2), psychiatrists in old age (n=1), care organisation 

directors (n=2), managers (n=5), practitioners (n=1), and technicians (n=1). Initially, 

the training content considered the manufacturer's VR health and safety guidelines 

and previously published best practices for VR in healthcare17. Afterwards, 

discussions were conducted with the multi-disciplinary team to capitalise upon their 

expertise and practical knowledge to create a thorough care staff training content. 

Upon that, initial training material was assembled. Additional meetings were held to 

refine the training materials before final approval. 

The training content was required to address the following issues: i) The technicality 

of VR (i.e. how to set up and interact with the technology), ii) The physical safety 

considerations (i.e. how to manage risk), iii) Pre- and post- VR considerations (i.e. 

how to prepare participants with dementia to "enter" and "exit" VR experiences safely 

and comfortably), iv) VR-induced distress management; although care staff were well 

equipped to manage distress, participants highlighted that care staff might not be fully 

aware of the adverse effects of VR and how to manage distress (see Appendix D) 

caused by these effects, including the management of the equipment, and ensuring the 

safety of the person of dementia, v) Instructions regarding administering the 

quantitative measures were to use in forthcoming phases. 

 

 
17 https://painstudieslab.com/vr-guidelines/ 

https://painstudieslab.com/vr-guidelines/
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Figure 3.2: Snapshot of the Care Staff Training Content 

3.5.3.2  Toolkit 

A toolkit was deemed imperative to give care staff at the end of the training sessions 

(see Appendix E). The comprehensive VR toolkit (see Figure 3.3) ought to encompass 

the following components highlighting the material covered in the training session: i) 

details regarding the VR technology, including benefits and factors to consider before 

its deploying, ii) instructions accompanied by visual aids for setting up the VR system, 

managing the VR web app, and configuring the VR headset, iii) key do's and don'ts, 

iv) instructions regarding facilitating the utilisation of VR among the people with 

dementia, v) health and safety protocols, including a protocol for managing distress, 

and vi) troubleshooting procedures. 
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Figure 3.3: Example of the Toolkit 

3.5.4 The VR Technology 

To develop a prototype of a 360°-video-based VR system with content designed to 

promote the well-being of people with dementia, the HCI researcher provided 

continuous feedback from the FGs and DRs to the HCI design team at the University 

of Kent. As such, and following discussions with the design team, the prototype was 

created and improved, incorporating features suitable for use by care staff in social 

settings with people with dementia.  

Given the participants' favourable inclination towards the final iteration, it was 

deemed necessary to persist with the developed system to ensure the safety and 

comfort of people with dementia. As such, and to avoid repetition, the hardware and 

software equipment presented below were used in Phases Two and Three. 

Furthermore, an audio recorder was used to capture the VR deployment sessions and 

the semi-structured interviews. 
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3.5.4.1  The VR Headset 

The Meta Quest 2 headset was chosen due to the following reasons: i) lightweight 

(503g), ii) its wireless nature facilitated administration and mitigated risk compared 

to a wired headset, iii) it featured a 3-point safety harness that could be easily adjusted 

to accommodate the user's preference, therefore ensuring clear imagery and reducing 

motion sickness risk when appropriately fitted, iv) designed to be used by those who 

wear glasses which was particularly common in elderly users, and v) ease of hygiene 

maintenance.  

3.5.4.2  The VR App 

The VR App was created using Unity18 and Firebase19 by the HCI design team at the 

University of Kent. It was modified based on the feedback from FGs and DRs, which 

the HCI researcher presented to the team. To minimise the amount of learning required 

from the person with dementia using VR, the entire experience management (select, 

play, pause, change VR experiences) was done via a web app, VR Passport, and using 

any smart device (phone, tablet, personal computer, etc.). This also ensured that people 

with dementia could use VR without taking the headset on and off whenever they 

wanted to change an experience. The management web app (see Figure 3.4) 

(connected to the VR app via Wi-Fi) allowed care staff to fully manage VR 

experiences and view the perspective of participants with dementia in real-time.   

 
18 https://unity.com  
19 https://firebase.google.com  

https://unity.com/
https://firebase.google.com/
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Figure 3.4: Snapshots of The Facilitator's App (VR Passport) 

3.5.4.3   The VR Content 

When exploring suitable VR content for people with dementia, it was necessary to 

choose positive content as it should not cause participants with dementia to be startled 

or scared and should not cause motion sickness (i.e. moving camera) or dizziness (i.e. 

low-quality content). It was also necessary to curate personalised VR content 

throughout future phases to maximise benefits and engagement for people with 

dementia. To curate such VR content, it was deemed imperative to collect feedback 

from people with dementia, and their family members and care staff, who would retain 

closeness to the potential participating person with dementia.  

When considering the type of VR content, previous research work highlighted the 

advantages of using 360° VEs over computer-generated (i.e. 3D) experiences due to 

the time and cost to design, develop, and personalise the content (Niki et al., 2019; 

Tabbaa et al., 2019). As such, 360° video-based experiences were deployed, mainly 

because many studies have used this content modality with older populations, 

reporting little to no adverse effects (Moyle et al., 2017; Rose et al., 2021).  
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The 360° VEs were selected based on selection criteria set by experts in old age, 

dementia, and HCI designers (Tabbaa et al., 2019) to ensure minimal risk and 

maximised benefits in forthcoming phases. All environments available on the 

developed prototype abided by the following criteria for content: 

• A resolution of less than 2K (2048×1080) was avoided as it compromised the 

resolution quality of the content. 

• Sudden transitions between scenes were not utilised to prevent people with 

dementia from being startled or confused. 

• Moving, shaking, and unstable camera recording was disregarded to avoid 

inducing motion sickness. 

• Having animals or people close to the camera was bypassed as it might be 

perceived as startling or scary. 

• Negative high-arousal content was sidestepped as it might be perceived as 

startling or scary. 

• Audial content inconsistent with the visual content was eluded as it contributed 

to coherent audio-visual feedback and introduced a distractive element. 

• Audial content perceived as loud, low, or noisy was avoided as it might be 

distracting. 

• Explicit audio narration was not prioritised, as it was important for people with 

dementia to be able to hear the care staff's directions and prompts whilst using VR.  

3.6  Deployment Plan 

Based on the key outcomes (see section 3.5) derived from this phase, a comprehensive 

deployment plan was crafted outlining the methodical procedures and logistical 

considerations required to empower care staff to implement VR independently in the 

end. Accordingly, Phase Two aimed to facilitate VR sessions led by the HCI researcher 
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and co-led by care staff, whereas Phase Three would transition the sessions to be led 

solely by care staff. As such, a preliminary phase was initiated to build the framework 

for the future phases. 

The initial stages of Phases Two and Three included visiting the selected facilities to 

evaluate and confirm whether the VR system was functioning efficiently on the 

premises. There was a particular emphasis on troubleshooting issues with Wi-Fi 

connection reliability. Multiple sites within the facilities were assessed to identify 

appropriate locations for sufficient Wi-Fi coverage. As such, a private meeting room 

was selected, with the cafeteria supplementing the former as needed during its 

occupancy. 

Furthermore, appropriate care staff close to the participating people with dementia 

were recruited to attend training sessions (see section 3.5.3.1). Training sessions were 

scheduled before the VR deployment sessions began. As deemed necessary in the key 

outcomes from Phase One, training sessions were designed to cover aspects related to 

VR technicalities, physical safety and pre- and post-VR considerations, VR-induced 

distress management, and guidelines for using the quantitative measures. Training 

sessions (see section 3.5.3.1) were approved by health professionals (n=10) and HCI 

researchers (n=2) in line with dementia practices.  

Two-hour in-person training sessions took place at the participating care staff's care 

facility at a convenient time and were scheduled beforehand. Based on 

recommendations from FGs and DRs, care staff were provided with a toolkit (see 

section 3.5.3.2) to refer to when needed. The toolkit consisted of all the material 

covered in the training session, including guidance on best practices, cautionary 

measures, and troubleshooting procedures for addressing potential issues.  
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3.7  Summary 

This chapter describes the investigation that laid the groundwork for the subsequent 

study phases, reaching a point where care staff can conduct VR sessions 

autonomously. This investigation was conducted through FGs and DRs with 

healthcare professionals in dementia care and carers/family members of people with 

dementia. The key outcomes derived from the investigation included inclusion criteria 

for care facilities, people with dementia, and care staff. Furthermore, they emphasised 

the content to include in the care staff training and toolkit. They also highlighted 

essential characteristics of the VR technology intended to be used in Phases Two and 

Three of the study.   

The next chapter will present the methodology of Phase Two, where the HCI 

researcher led the VR sessions, and Phase Three, where the VR sessions were led by 

care staff. It will highlight the design and procedures of Phases Two and Three and 

the data collection and analysis, including recruitment, VR content, and measures used 

in both phases. 
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Chapter 4:  Methodology 
 

The previous chapter (Chapter 3) reported the findings derived from Focus Groups 

(FGs) and Discussion Rounds (DRs), which investigated how to best prepare for 

realistic VR deployment in care settings. Specifically, the chapter explored key 

outcomes from these forums concerning selecting suitable care homes and the criteria 

for excluding and including people with dementia to generate recommendations for 

future phases. It also indicated key outcomes regarding care staff training, highlighting 

essential issues to incorporate into these sessions. Furthermore, the chapter described 

the Virtual Reality (VR) technology used, encompassing the VR headset, facilitator's 

App, and VR content.  

Building on the key outcomes from FGs and DRs in Phase One, Phases Two and Three 

were established to investigate further integrating VR as a regular practice in care 

settings to support dementia care. Phase Two was structured to prepare care staff to 

deploy VR independently so that the Human-Computer Interaction HCI researcher 

would facilitate VR sessions with collaborative facilitation by care staff. This 

collaborative approach sought to involve care staff in decision-making, 

troubleshooting, and accommodating the needs of people with dementia.  

4.1  Phase Two: Researcher-Led VR Deployment 

Phase Two aimed to explore the multi-dimensional issues of VR technology design to 

facilitate its deployment in dementia care settings, considering the perspectives of 

people with dementia, family members, care staff, and managers within long-term 

care facilities whilst situating people with dementia at the heart and centre of this 

research work. As such, this phase aimed to investigate the following objectives: 
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• How should VR technology be used to deliver engaging VR experiences to 

people with dementia in dementia care settings? 

• How can VR support family members in participating in experiences with their 

loved ones through hybrid formats? 

• What are the main issues and concerns of care staff and managers within 

dementia care settings when considering adopting VR?  

• Considering the perspectives of all key stakeholders, how can VR be better 

designed, addressing challenges and opportunities for achieving effectiveness in 

its adoption in dementia care settings?  

Consequently, this phase was carried out through a researcher-led VR deployment 

while care staff shadowed and supported the researcher. Qualitative data was gathered 

through face-to-face and virtual semi-structured interviews with people with 

dementia, care staff, and family members. Furthermore, quantitative measures were 

collected pre-, during and post-VR exposure. 

4.1.1  Ethics 

Participants were recruited from an elderly care provider in the United Kingdom, 

Avante Care & Support (see section 3.2.1). The care provider is a not-for-profit 

organisation that cares for over one thousand older people through registered well-

being support services, daycare centres, home care services, and nursing and dementia 

care homes. Ethical approval was obtained from the University of Kent (Ref: 

CREAG085-08-2021). Where concerns were expressed regarding the capacity of 

people with dementia to consent, capacity assessments were completed using the 

MCA 2005 Assessment Checklist20. Only people with dementia with the capacity to 

 
20 https://www.advancedassessments.co.uk/resources/Mental-Capacity-Checklist.pdf 
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consent were invited to participate. Care staff and family members were also recruited 

based on their relationships with the selected people with dementia. All participants 

(people with dementia (see Appendix F), family members (see Appendix G) and care 

staff (see Appendix H)) received an Information Sheet regarding the purpose of the 

study phase, its benefits and risks, procedure, and confidentiality. They were then 

given a consent form to sign. Several safeguards were implemented to ensure the 

confidentiality and anonymity of interview participants and the data they provided. 

Participants' identities were protected by replacing real names with pseudonyms. 

Furthermore, care staff anonymised quantitative data acquired from people with 

dementia, assigning each participant a unique identity number rather than personal 

identifiers. 

4.1.2  Phase Design & Procedure 

According to the key outcomes (see section 3.5.1) derived from the FGs and DRs 

concerning selecting suitable care homes to be included in the study phase, excluding 

vulnerable facilities with COVID-19-related visitation restrictions and severe staff 

shortages was deemed necessary. As such, one care home and one day care centre 

were selected from the participating care provider (see section 3.2.1). A mixed-

methods design was used to collect data over two months from 13 participants: people 

with dementia (n=6), care staff (n=3) and family members (n=4). 

Eight care staff (activities coordinators (n=6) and caregivers (n=2)) received in-person 

training (see section 3.5.3.1) and a toolkit (see section 3.5.3.2) to refer to when needed. 

Two to three care staff attended the session at a time. Then, the trained care staff 

approached suitable people with dementia (see section 3.5.2) who had the capacity to 

give consent to participate in the study phase. They presented the study and the VR 

technology to them, assessing their willingness to join while showing them the Meta 
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Quest 2 headset. Consequently, family members were contacted by the HCI researcher 

via email, using contact information provided by the care home manager with the 

family members' consent.  

 

 

Figure 4.1: Phase Procedure per Visit 

4.1.2.1  Modality of VR Delivery Sessions 

As part of preparing for the VR deployment sessions and 15 minutes before the start 

of the session, the care staff filled out the "pre-VR delivery" quantitative measure, the 

Observed Emotion Rating Scale (OERS) (Lawton et al., 1999). Then, depending on 

availability, one to two care staff escorted the person with dementia to the VR session 
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location, either a private meeting room or the care home cafeteria. Figure 4.1 

summarises the procedure followed for each visit in this phase. The audio-recorded 

VR sessions were delivered in two modalities, as follows:  

A. Face-to-Face Delivery Sessions 

As depicted in Figure 4.2, the participants with dementia and care staff engaged in a 

conversation about where they would like to "go" in VR. Finally, the care staff assisted 

the participants with dementia in wearing and adjusting the headset and its straps until 

they felt comfortable. Participants were assured they could choose not to use VR or 

quit at any point.  

During exposure to VR, the care staff prompted a conversation with participants with 

verbal prompts and provided support and reassurance whenever needed. In facilitating 

the dialogue, care staff were able to see what people with dementia were viewing on 

the VR headset (on their smart device). Participants with dementia were offered to 

view one or multiple VR experiences depending on what they fancied at the time. 

Meanwhile, trained care staff recorded the "during-VR delivery" quantitative 

measure, the OERS and The Engagement of a Person with Dementia Scale (EPWDS) 

(Jones et al., 2018a). In contrast, the HCI researcher recorded qualitative observation 

notes. 

After the exposure to VR, people with dementia and care staff engaged in semi-

structured interviews separately. Furthermore, three hours after the end of the VR 

session, trained care staff captured "post-VR delivery" quantitative measurements, the 

OERS.  
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Figure 4.2: Summary of F-2-F VR Delivery Session 

 

B. Hybrid Sessions 

The hybrid sessions involved a family member joining from a remote location via a 

video conferencing platform (i.e. Zoom21) after obtaining their consent through email 

correspondence. The family member was given a web link that allowed them to see 

(on their smart device) the perspective the participant with dementia is viewing while 

using VR in real time.  

As in the face-to-face sessions, the person with dementia was escorted to the VR 

session location by one or two care staff. The HCI researcher facilitated the 

communication between the family members and the person with dementia by 

arranging the Zoom link on a laptop where they jointly chose VR content to see. The 

family member and the participant with dementia engaged in a video chat before and 

after the exposure to VR, as shown in Figure 4.3. During the hybrid session, trained 

 
21 https://zoom.us/ 

CS escorted PwD to the VR session location 

CS Selected a VR content collaboratively with PwD

CS assisted PwD with wearing the headset

CS Played the chosen content

They engaged in a conversation

CS helped PwD to remove the headset

End the session
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care staff captured "during-exposure" quantitative measurements, such as the OERS 

and EPWDS, while the HCI researcher took qualitative observational notes. 

                  

Figure 4.3: Summary of Hybrid Session 

4.1.3 Recruitment 

People with dementia and care staff were recruited from one care home and one day 

centre from Avante Care & Support (see section 3.2.1). They were selected based on 

the key outcomes in Phase One (see section 3.5) which emphasised excluding 

vulnerable facilities affected by COVID-19. In regard to family members, they were 

recruited based on their ties to the participating people with dementia.  

• People with Dementia 

Six people with dementia were selected from Avante Care & Support (see section 

3.2.1). In Phase One, the outcomes of the FGs and DRs delineated the inclusion and 

exclusion criteria for people with dementia (see section 3.5.2). As such, people with 

mild to moderate dementia who had the capacity to consent were recruited to 

participate in the VR sessions. The assessment of the consent process was undertaken 

under the guidance of the Senior Care Lead and the manager of the facility, along with 

End of session
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the HCI researcher who completed the MCA course from Healthcare- NHS England 

(see Appendix C). The capacity assessments used the MCA 2005 Assessment 

Checklist. Table 4.1 below describes the key demographic information of the 

participants. 

Table 4.1: Demographics of Participants with Dementia 

Participants 

with 

Dementia 

Care Setting Age Gende

r 

Dementia Diagnosis Other 
Consideration

s 

VR Sessions 

PwD-1 Care Home 94 Female Signs of Early-Stage 

Dementia 

Hearing 

Impairment, 

Wears glasses 

F-2-F (x2) 

Hybrid (x1) 

PwD-2 Care Home 85 Female Vascular Dementia - F-2-F (x2) 

Hybrid (x1) 

PwD-3 Care Home 83 Male Vascular Dementia - F-2-F (x2) 

Hybrid (x1) 

PwD-4 Day Care 

Centre 

86 Male Vascular Dementia Aphasia F-2-F (x2) 

  

PwD-5 Day Care 

Centre 

87 Male Vascular Dementia - F-2-F (x2) 

  

PwD-6 Day Care 

Centre 

82 Female Alzheimer's- Vascular 

Mixed Dementia 

  F-2-F (x2) 

Hybrid (x1) 

*Note: It was not possible to conduct a third VR (hybrid) session with PwD-4 and PwD-5. Participant 

PwD-4's family member was elderly and did not have access to any internet-enabled devices. 

Participant PwD-5's family members were not responsive. 

 

• Family Members 

Family members were recruited based on their relationship with the participating 

people with dementia. Six family members were approached to take part in the study 

phase. Still, only 4 out of the potential family members were recruited, as one family 

member was elderly and lacked access to any internet-enabled devices, and the other 

was unresponsive. All family members were first contacted via email, where they 

received the information sheet regarding the study phase (see Appendix G). Then, a 

meeting was scheduled via Zoom to discuss their participation, specifically if they had 

any inquiries regarding the study phase and collect feedback regarding loved ones 

with dementia to provide them with suitable VR content.  
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• Care Staff 

As derived from Phase One (see section 3.5.3), it was considered essential to select 

care staff who had close relationships with the potential participants with dementia to 

facilitate a sense of comfort among them. Although 8 care staff undertook the training, 

only three participated in this phase due to withdrawal caused by a COVID-19 

breakout in their care home, forcing their replacement.  

4.1.4  Curating Personalised VR Experiences 

The facilitator's App developed in Phase One (see section 3.5.4.2) had some VR 

content. However, per recommendations from Phase One (see section 3.5.4.3) and 

given the potential benefits of personalised VR experiences for people with dementia, 

as demonstrated by research (Hodge et al., 2018; Munoz et al., 2021; Siriaraya & Ang, 

2014), such as maintaining attention for as long as possible, and motivating 

reminiscence, interviews were deemed necessary to gather insights about the interests, 

past and present hobbies, and life stories of people with dementia. 

Thirteen interviews, each lasting 20 to 30 minutes, were conducted with people with 

dementia (n=6), their family members (n=4), and care staff (n=3) to gain an 

understanding of suitable VR content to upload to the facilitator's App, VR Passport. 

The care staff members (caregivers specialising in dementia care (n=1) and activity 

coordinators (n=2)) were regular carers for the people with dementia participating in 

this phase and, therefore, were able to provide insights into participants' personal 

interests. The HCI researcher asked interviewees about places participants with 

dementia grew up in, places they travelled to in the past, and places they wanted to 

visit but never got the chance to. They also inquired about previous hobbies 

participants with dementia enjoyed but can no longer do for any reason, as well as 

things and activities that interested them in the past and the present. Interviews with 
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people with dementia and care staff were in-person, while interviews with family 

members were done virtually due to geographical constraints. Interviews were audio 

recorded. Key findings regarding relevant VR content were noted during the 

interview. Afterwards, the HCI researcher shared the results with the HCI design team 

at the University of Kent, who then curated and uploaded the sensibly curated content 

content to the facilitator's App.    

Figure 4.4 illustrates examples of 360° VEs using royalty-free online platforms. 

Twenty-four VR experiences were identified under the following themes: Religion 

(n=1), Tourism, History & Heritage (n=7), Films or Series (n=5), Bird Watching 

(n=2), Water Spaces (n=6), and Greenery (n=3).  

In addition, in response to the preferences and specific requests expressed by people 

with dementia, the range of the VR experience continued to be broadened throughout 

the VR deployment sessions. For example, during the first VR session, a person with 

dementia requested a Disneyland-related VR experience, while another reported a 

desire to visit Italy. In response to their desires, suitable VR content that corresponded 

to their requests was secured. 
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                   Bird Resort 360°-VE                            Disney 50 360°-VE                                 

                     Venice 360°-VE                                                Rochester Castle 360°-VE 

Figure 4.4: Snapshots of 360°- Virtual Environments 

4.1.5 Data Collection 

Trained care staff, who had prior experience in supporting people with dementia, were 

responsible for recording the observational measures. Before the data collection, they 

received a training session on how to adequately use the scales, including definitions 

and examples to guide their ratings. Each session was observed by two care staff 

members who completed the measures independently, then compared their 

observations and reached a consensus. This collaborative approach helped to ensure 

the reliability of the data, as their responses consistently supported one another's 

evaluations.  

• The Observed Emotional Rating Scale (OERS) 

The scale facilitates continuous, direct observation of the time spent expressing each 

of the 5 affect types. It assesses the time spent in the following emotions: pleasure, 

anger, anxiety/fear, sadness, and general alertness. Ratings are measured on a Likert 
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scale (1= never; 2= <16 seconds; 3= 16-59 seconds; 4= 1-5 minutes; 5= >5 minutes; 

and 7= not in view) (Lawton et al., 1999). The OERS was employed pre-, during- and 

post-exposure to VR. The OERS was utilised to measure the emotional well-being of 

people with dementia pre-, during, and post-exposure. 

• The Engagement of a Person with Dementia Scale (EPWDS) 

This emotional and behavioural scale addresses affective, visual, verbal, behavioural 

and social engagement. Ratings are measured on a 5-point Likert scale ranging from 

1 (indicating strong disagreement) to 5 (indicating strong agreement) (Jones et al., 

2018b). The EPWDS was used during the VR exposure. The EPWDS was used during 

the VR sessions to measure the engagement of people with dementia while employing 

the VR technology. 

Semi-structured interviews were conducted as follows: 

• Interviews with People with dementia 

Semi-structured interviews with participants with dementia (see Appendix I) aimed to 

reflect on their general thoughts over the audio-visual aspects of the VR experiences, 

emotional affect, presence, and technology acceptance. Some questions were 

constructed using the System Usability Scale (SUS) (Brooke, 1996) and the Presence 

Questionnaire (Witmer & Singer, 1998). In the case where participants with dementia 

could express their answers elaborately, questions were asked in an open-ended nature 

to allow discussions. On the other hand, a simplified version of the questions (see 

Appendix J) was adopted for participants with dementia, who best respond to simple 

and close-ended questions. Finally, to ensure the reliability of the answers, the same 

questions were asked more than once and sometimes in a different format. The semi-

structured interviews were conducted face-to-face at the end of each VR session. 
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•  Interviews with Care Staff 

Semi-structured interviews with care staff (see Appendix I) aimed to evaluate their 

experience in delivering the VR intervention and sought their opinion on VR's 

usability and feasibility problems in their respective care settings. The usability 

questions were based on the SUS (Brooke, 1996). The semi-structured interviews 

were conducted face-to-face at the end of the first and the last VR session. 

• Interviews with Family Members 

Semi-structured interviews with family members (see Appendix K) aimed to reflect 

on their general thoughts over the hybrid VR experience, their experience regarding 

the technical aspects of joining and setting up the necessary links, and the perceived 

benefits/problems of the hybrid VR session. The semi-structured interviews were 

conducted virtually via Zoom. 

4.1.6 Data Analysis 

Altogether, the data consisted of the following: 

• Interview notes with care staff and family members to curate personalised VR 

content. 

• Interview notes with people with dementia, care staff, and family members 

after engaging in VR sessions. 

• Qualitative observation notes of the VR sessions. 

• Quantitative measures (OERS & EPWDS) 

To analyse the interview data, the primary phase was transcribing the audio recordings 

from 18 interviews verbatim. Afterwards, the interview and observation notes were 

thematically analysed using the structured, inductive approach described by Guest et 

al. (2012). This approach involved cooperatively identifying and refining main 

patterns in the data, with codes and themes derived directly from the content itself 
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(Guest et al., 2012). Three HCI researchers coded the data. The coders reviewed and 

critically discussed the themes and the underlying codes together until they reached 

an agreement on the final themes, then refined the codes and themes. Figure 3.1 

provides additional details on this process.  

 As for the quantitative data, the statistical analyses carried out in this phase were 

performed using Microsoft Excel22 software. 

4.2  Phase Three: Care Staff-Led VR Deployment 

The primary aim of this phase was to investigate suitable means and approaches to 

enable care staff to effectively implement VR in dementia care settings independently 

while assessing the potential implications and considerations associated with such an 

implementation. In particular, it aimed to: 

• Investigate the feasibility, opportunities, and challenges connected with care 

staff independently implementing VR in their work environment. 

• Understand the impact of VR on the emotional engagement of people with 

dementia and care staff. 

• Understand whether VR can promote well-being and elevate mood in the 

longer short term. 

Accordingly, VR deployment sessions in Phase Three were led by care staff to explore 

the feasibility of autonomous care staff implementation overseen by the HCI 

researcher remotely. In contrast, a limitation of Phase Two was that two face-to-face 

VR sessions were conducted, and both were led by the HCI researcher. This limited 

the ability to assess whether the care staff could deploy the VR technology on their 

own. As a result, Phase Three aimed to investigate whether VR could be implemented 

 
22 https://www.microsoft.com/en-us/microsoft-365/excel 
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and sustained over an extended short-term duration (at least two months) without the 

researcher’s presence. Qualitative data was gathered by the HCI researcher through 

weekly follow-up virtual meetings and monthly in-person semi-structured interviews 

with care staff, while the quantitative measures were collected by care staff.  

4.2.1 Ethics 

The study phase was reviewed and approved by the University of Kent's Central 

Research Ethics Advisory Group (Ref: CREAG054-03-23). Participants were 

recruited from Avante Care & Support (see section 3.2.1). All care staff who 

participated in the study phase received information sheets (see Appendix L) about 

the study's purpose and procedure. Furthermore, they were asked to sign consent 

forms. Various steps were taken to ensure the confidentiality and anonymity of the 

participants in the interviews and the data collected from them. Names were replaced 

with pseudonyms to protect their identities. Quantitative measures of people with 

dementia collected by the care staff were anonymised; identification numbers were 

assigned to them instead.  

4.2.2  Phase Design & Procedure 

The phase design emerged to enable a seamless transition from VR deployment led 

by the HCI researcher to deployment led by care staff. As such, a mixed-methods 

design was used to collect data over 6 months, including weekly virtual meetings, 

monthly in-person semi-structured interviews, and quantitative measures.  

Initially, care staff chose residents for the first month of the study phase in line with 

the exclusion and inclusion criteria set in Phase One (see section 3.5.2). The selection 

of participating care homes was made by Avante Care & Support directors based on 

their need to add innovative activities to certain facilities.  
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Before the start of the VR sessions at the care homes, similar to Phase Two, a 

deployment plan (see section 3.6) was put in place to prepare an appropriate 

environment to facilitate the VR sessions, such as the Wi-Fi connection reliability and 

care staff training. As care staff were to conduct the VR deployment independently, 

they demanded another training session at the end of the first to boost their confidence 

and enable them to carry out the sessions independently. 

4.2.3  Recruitment 

Nine care staff were recruited to attend the training session to familiarise themselves 

with the VR system and achieve proficiency in using it independently, including the 

physical and emotional safety of people with dementia per key outcomes from Phase 

One (see section 3.5.3). Alongside the original training and the toolkit, the following 

additions were incorporated to be aligned with the independent deployment sessions: 

i) care staff were given instructions regarding completing the quantitative measures, 

which they would use during the VR sessions with people with dementia and ii) they 

were also provided with a Care Staff Checklist (see Appendix M) and a Resident VR 

Session Log (see Appendix N) to assist them in maintaining a systematic session 

recording and tracking documenting the quantitative measures. 

After receiving the training, care staff became familiar with the exclusion and 

inclusion criteria of people with dementia (see section 3.5.2) who were suitable to 

participate in the study phase. As such, the care staff chose three residents to take part 

in the VR sessions in the first month. 

Even though 9 care staff attended the training session, only 5 participated in the study 

phase. Two care staff withdrew for personal reasons approximately a week after the 

beginning of the VR deployment sessions, and the other two withdrew due to an 

overwhelming volume of different responsibilities. 
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4.2.4  Curating Personalised VR Content 

The VR content previously uploaded to the facilitator's App from Phases One and Two 

was kept providing a diverse library for people with dementia. However, since the 

care staff were to lead the VR deployment sessions, they discussed VR content 

preferences with the people with dementia they selected and reported to the HCI 

researcher. Through these discussions, care staff sought insights regarding favourite 

places and activities, past experiences, and hobbies of people with dementia. 

Consequently, the HCI researcher uploaded further suitable VR content to the VR App 

according to the criteria mentioned in section 3.5.4.3. 

Figure 4.5 illustrates examples of 360° VEs in Phase Three using a royalty-free online 

platform. Twenty VR experiences were identified under the following themes: 

Religion (n=1), Tourism, History & Heritage (n=10), Films or Series (n=1), Pet 

Watching (n=3), Water Spaces (n=4), and Greenery (n=1). During this phase, care staff 

reported that people with dementia showed particular interest in VR content featuring 

human subjects, incorporating dynamic stimuli, active events, and hometowns. 

Appropriate VR content was added according to the requests of people with dementia 

in response to their preferences.  
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            Vatican City 360°-VE                                     Harbour Street, Jamaica 360°-VE       

 

                      

Great Barrier Reef 360°-VE                                                        Puppies 360°-VE              

Figure 4.5: Snapshots of 360°- Virtual Environments 

4.2.5   Data Collection 

 The care staff recorded the following quantitative measures after receiving the 

appropriate training prior to data collection: 

4.2.5.1   QUALIDEM-Carer 

This scale is a QoL observation instrument rated by professional caregivers of persons 

with mild to severe dementia living in residential settings (Bouman et al., 2011). It 

includes 9 subscales: care relationships, positive affect, negative affect, restless tense 

behaviour, positive self-image, social relations, social isolation, feeling at home and 

having something to do, where a higher score indicates a higher quality of life (Gräske 

et al., 2014). Ratings are measured on a 4-point Likert scale (0=almost always; 

1=often; 2=occasionally; and 3-hardly ever). The QUALIDEM-Carer was 
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administered in the morning before the initial VR deployment session started and then 

at the end of the week after completing the three sessions.  

Qualitative data was audio recorded and collected as follows: 

4.2.5.2   Weekly Follow-up Meetings 

Weekly follow-up online meetings (see Appendix O) were conducted with care staff 

to provide technical support if needed, ensure the sessions' progression, and 

investigate the practicality of the VR deployment. Furthermore, the follow-up 

meetings aimed to discuss any concerns or issues the care staff faced during that week, 

collaborate with the HCI researcher to consider strategies for improving the following 

week's sessions, and explore ideas for adding new VR content according to the 

preferences of people with dementia. The virtual meetings were held through instant 

messaging platforms, such as WhatsApp23 and Telegram24, depending on the care 

staff's choice and convenience. These platforms were utilised as they are renowned 

for their end-to-end encryption system to safeguard the confidentiality and security of 

the exchanged and saved messages or conversations. Weekly follow-up meetings 

ranged from 15 to 40 minutes.  

4.2.5.3   Semi-Structured Monthly interviews 

The semi-structured monthly interviews (see Appendix P) took place in person at the 

care facility to explore further the care staff's perspective regarding their VR 

encounter. The interview questions focused on eliciting their reflections on the VR's 

perceived benefits for them and people with dementia. They aimed to re-evaluate the 

usability and acceptability of VR and delve into ways to improve the use of VR in this 

setting. Some questions were constructed based on the SUS (Brooke, 1996). Questions 

 
23 https://www.whatsapp.com/  
24 https://telegram.org/  

https://www.whatsapp.com/
https://telegram.org/
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were modified every month to capture emerging aspects. Semi-structured monthly 

interviews ranged from 25 to 130 minutes when interviews were conducted in a group 

setting. 

4.2.6  Data Analysis 

Altogether, the data consisted of the following: 

• Interview notes with care staff to curate personalised VR content. 

• Interview and follow-up notes with care staff. 

• Quantitative measure (QUALIDEM-Carer) 

All follow-up meetings (n=56) and interviews (n=17) were transcribed verbatim by 

one HCI researcher and then corroborated by two HCI researchers to ensure the 

quality of transcripts. Then, the notes were analysed using thematic analysis, a useful 

method for capturing the complexities of meaning within a textual data base through 

developing codes and themes (Guest et al., 2012). An inductive approach to thematic 

analysis was used, with the codes and themes emerging directly from the data content 

(Guest et al., 2012). Three HCI researchers coded the data. Through collaborative 

review and critical debate, consensus was gained on the final themes, which were 

refined. Figure 3.1 provides additional details on this process. Regarding the 

quantitative data, statistical analyses were conducted using Microsoft Excel software. 

4.2.7  Summary 

This thesis aims to investigate facilitating independent VR implementation among 

care staff in dementia care settings. Therefore, Phases Two and Three were constructed 

upon laying the foundation in Phase One to attain this aim.  

This chapter describes the study design and procedure for Phases Two and Three, 

highlighting recruitment, tailoring the VR content to meet the needs of people with 

dementia, and data collection and analysis. 
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While analysing the data collected from all phases, organising the findings according 

to key stakeholders (people with dementia, their family members, and care staff) was 

deemed most appropriate, considering VR adoption in dementia care settings. As such, 

Chapter 5 will present the findings related to people with dementia and their family 

members. Chapter 6 will present the findings related to care staff, while Chapter 7 will 

focus on VR adoption in care settings. 
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Chapter 5:  The Impact of Virtual Reality on 

People with Dementia and Their Family 

Members 
 

The previous chapter (Chapter 4) described the two-phase methodology used to 

conduct this research. It discussed Phase Two, researcher-led Virtual Reality (VR) 

deployment, Phase Three, care staff-led VR deployment, ethical considerations, 

designs and procedures, and data collection and analysis methods.  This 

comprehensive methodology serves as the foundation for the findings presented in the 

following three chapters: 5, 6, and 7. Table 5.1 summarises the key elements of the 

phases’ design and methodology. 

Table 5.1: Summary of Phases Two & Three 

Aspect Phase Two Phase Three 

Session Leadership Led by Human-Computer 

Interaction (HCI) 

researcher (author of the 

thesis), with the support 

of care staff (n=3) 

Led by fully trained care 

staff members (n=5) with 

the remote support of the 

HCI researcher 

Main Aim To explore the multi-

dimensional issues of VR 

technology design for 

dementia care settings, 

considering key 

stakeholders’ 

perspectives 

To investigate methods 

and approaches for 

enabling care staff to 

independently deploy VR 

in dementia care settings, 

while evaluating potential 

implications and 

considerations 

Participants People with dementia 

(n=6), their family 

members (n=4), care staff 

(n=3) & care home 

managers (n=2) 

People with dementia 

(n=11), care staff (n=5) & 

care home managers 

(n=2) 

Data Collection Interview notes (n=18), 

qualitative observation 

notes, and quantitative 

measures (OERS & 

EPWDS) 

Interview (n=17) & 

follow-up (n=56) notes 

and quantitative measure 

(QUALIDEM-Carer) 

 

Data Analysis • Inductive thematic analysis 

• Quantitative Data Analysis: Microsoft Excel 
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This chapter presents an overview and explores the findings related to people with 

dementia and their family members. Some of the quotes in this chapter reflect on the 

impact of VR sessions as reported by care staff. Although more direct quotes from 

people with dementia across various themes were desired, logistical obstacles, the 

need to retain anonymity, and concerns regarding the accuracy and integrity of 

recordings posed substantial hurdles. Furthermore, as the main aim of Phase Three 

was to investigate suitable means and approaches to enable care staff to independently 

and effectively deploy VR in their care settings, it was deemed necessary to allow 

them to conduct the sessions autonomously to adequately assess their ability and 

confidence in using the technology. Moreover, since the VR sessions in Phase Three 

were solely carried out by care staff with the support of the HCI researcher, it was 

impractical for them to collect and document responses and reactions simultaneously. 

As a result, the care staff's observations were the core data used for evaluating the 

impact of the VR sessions. 

5.1  Overview of the VR Sessions  

5.1.1  People with Dementia  

Overall, the research included 17 people with dementia and 4 family members in 

Phases Two and Three. Table 5.2 presents the number of participants in each session 

modality, including the phase. VR sessions were conducted in either a private room, 

the cafeteria, or the lounge, depending on availability, the preference of people with 

dementia, and Wi-Fi connectivity.  
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Table 5.2: Overview of VR Deployment Sessions by Participant Group and 

Format 

Participant 

Group 

Phase Total 

Participants 

Face-to-

Face 

 

Hybrid 

Session  

One-to-

One  

Group 

Session  

People 

with 

Dementia 

 

2 

 

6 

 

6 (2) 

 

4 (1) 

 

- 

 

- 

Family 

Members 

 

2 

 

4 

 

- 

 

4 (1) 

 

- 

 

- 

People 

with 

Dementia 

 

3 

 

11 

 

- 

 

- 

 

3 (12)  

 

8 (12) 

Note: Values in brackets represent the number of sessions per person (format: sessions/person). 

 

Overall, all people with dementia reported enjoying the experiences they chose 

together with care staff and family members (e.g. "That was very interesting and 

lovely… It takes you back to the past… Oh, extraordinary!" [PwD-10, 1:1 Session #9, 

Conversation during VR Session, P3]25. Except for one participant who was not 

enthusiastic about the technology; nevertheless, they continued attending the VR 

sessions whenever invited. They explained (PwD-1: I like reality, not virtual reality. I 

like real things!) [PwD-1, F-2-F Session #1, Interview, P2]. Her family member 

clarified (FM-1: She gets very little conversation from the rest of the residents… she 

doesn't really have any apart from the care home staff. She has very few visitors... She 

has been very, very lonely... I think you (HCI researcher) coming is… nice for just 

some extra visitors, attention and conversation. [FM-1, Hybrid Session, Interview, 

P2]. 

In the first instance, all participants accepted trying on the headset as the care staff had 

no trouble fitting and adjusting the headset for the participants with dementia. 

Participants with dementia commented that the headset felt comfortable and that the 

exploration of VR experiences was similar to how one would explore real 

 
25 [Participants with Dementia (PwD), Family Members (FM), CS (Care Staff), MGR (Manager), 

Session Mode & Number, Quote Resource, Phase] 
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surroundings (e.g. "It was easy wearing the headset… When I had that thing on, the 

effect I got was that I was there" [PwD-3, F-2-F Session #2, Interview, P2].  

5.1.2  Family Members 

Six family members were invited to participate in the hybrid session. However, 4 

ultimately participated. Due to specific challenges, hybrid sessions could not be 

conducted with two family members. For the first participant, this was because the 

family member (spouse) being very old and lacking access to any web-enabled device. 

For the second participant, the family member (grandchild) stopped responding to our 

correspondence. Efforts were made to ascertain their lack of interest, but no response 

was received.  

All family members who participated in the VR remote sessions found the web-

enabled application easy to access and manage. They appreciated the session with 

their loved ones as they witnessed how the latter enjoyed the technology (e.g. "The 

links were fine… The instructions were clear…Mum still talks about the VR sessions, 

and I could see how the sessions gave her happiness and joy… They gave Mum a 

chance to escape... I enjoyed the pleasure that they gave Mum, and I thank you for 

that." [FM-2, Remote Session, Interview, P2].) They also expressed their interest in 

engaging in more VR sessions in the future (e.g. "I don't mind doing it again" [FM-1, 

Remote Session, Interview, P2]).   

Unsurprisingly, family members in Phase Two, the researcher-led VR deployment 

phase, found it an exciting opportunity to engage in an activity with their loved ones 

and share an experience. This was particularly valued by a family member who lived 

far from the care setting and could only see their loved one face-to-face once every 

two to three months as it allowed them to connect (e.g. "The session gave us the 
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opportunity to connect whilst being physically apart." [FM-2, Remote Session, 

Interview, P2].   

5.1.3  Overview of Technology Acceptance 

All people with dementia who were approached to participate in VR sessions accepted 

using the technology. In general, most people with dementia in Phases Two and Three 

(researcher-led and care staff-led VR deployment) showed high receptiveness to VR 

technology (e.g. "What an amazing experience… This is fantastic!" [PwD-8, 1:1 

Session #8, Conversation during VR Session, P3]. During interviews, all participants 

with dementia showed an interest in and willingness to use VR again (e.g. "Thank you 

so much for coming in today. When are you (HCI researcher) coming back, and how 

many times do we get to use the VR?" [PwD-5, F-2-F Session #1, Conversation at the 

end of the VR Session, P2]. However, among 16 sessions in Phase Two and 48 

sessions in Phase Three, three incidents took place where people with dementia 

reported feeling uneasy during the VR session. Two participants reported feeling 

acrophobic due to one VR experience filmed from a considerable height (e.g. "don't 

like being up here") [PwD-6, F-2-F Session #2, Conversation during VR Session, P2]. 

Another participant experienced mild dizziness (e.g. "feeling a bit dizzy" [PwD-3, F-

2-F Session #2, Conversation during VR Session, P2]. In response to this, the distress 

management protocol was followed by the care staff successfully (i.e. remove the 

headset, ensure the participant does not stand up or risk their physical well-being in 

any way and then comfort the participant), and the participants with dementia reported 

feeling better afterwards. They continued to use VR by choosing a different 

experience. Consequently, the VR content involved in these incidents was removed 

from the library VR application.  
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5.1.4  Overview of Viewed Content 

Previous studies highlighted the importance of having a personalised approach when 

delivering VR experiences to people with dementia (Hodge et al., 2018; Matsangidou 

et al., 2020). Personalised Virtual Environments (VE) relevant to the interests and/or 

past memories of people with dementia are more likely to improve their immersion 

and engagement (Matsangidou et al., 2020; Siriaraya & Ang, 2014). Section 4.1.5 

highlighted the procedure of choosing suitable VR content, including collecting more 

related data through interviewing key stakeholders. As such, a list of relevant VR 

content was created. As the VR sessions were initiated, the following observations 

were made regarding the selected VR content: 

• People with dementia devoted considerable attention to the narration. 

Although, in the initial phase, the VR content was designed without prioritising an 

explicit audio content, as it was considered important for people with dementia to be 

able to clearly hear the care staff’s live prompts and guidance during VR use. 

However, during the sessions, people with dementia frequently asked questions or 

requested additional historical or contextual information about the places they were 

viewing. As care staff were not always able to answer these inquiries, it was decided  

to incorporate relevant and accessible narration into the content to bridge this gap. 

This adaptation enabled an examination of the potential for incorporating such 

information to improve user engagement and satisfaction. 

This change positively impacted the VR experience. People with dementia clearly 

preferred VR content with a narrator over content without. They enjoyed acquiring 

new knowledge or being walked through the content as per care staff (e.g. "(Name of 

resident) said the commentary was really good on the reef video… They (people with 

dementia) pay a lot of attention to the narrator. They actually do enjoy the narration, 
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especially the ones with mild to moderate dementia… because it can tell them what 

they're looking at and is very informative for them. They always like to learn about 

new things.) [CS-4, 1:1 Session #3, Interview, P3]. People with dementia were curious 

about what they were viewing. However, when the narrator did not provide enough 

information, they kept asking questions throughout the VR exposure (e.g. "I wonder 

how deep the water is?... How deep is the river?... You feel as if you could jump in! 

Ha ha ha... That's why I wondered how deep it was... 5 meters... good for a swim?" 

[PwD-2, F-2-F Session #2, Conversation during VR Session, P2]. 

While overlapping audio was anticipated to increase cognitive load, explicit audio 

narration initially avoided to make sure that people with dementia could clearly hear 

the facilitator's prompts and guidance during VR use. However, subsequent 

investigation showed that participants frequently found narration useful, especially 

when it provided contextual information or descriptive guidance, indicating that 

carefully designed narration may actually improve comprehension and engagement. 

• People with dementia were entertained by VR content involving liveliness and 

movement (e.g. "I think the ones (VR videos) when they (people with dementia) 

moving around like kind of walking forward, or if it keeps changing, I think that one's 

better because it keeps them interactive, keeps them more interested in") [CS-7, 1:1 

Session #4, Interview, P3]. They enjoyed the content, which included dynamic and 

captivating scenes. They preferred VEs with social interactions, which they found 

more engaging than passive scenes, such as beaches or forests (e.g. "We've got one 

(video) where it's like in a forest with water… They (people with dementia) quickly 

lose interest in it because there's nothing happening in it. I thought that it might 

transfer them to the peaceful tranquillity of sitting beside a river, but it didn't really. 

They kept saying, "Nothing is happening"… They expect something more stimulating, 
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such as a cityscape with people walking around.") [CS-6, Virtual Session, Weekly 

Follow-up, P3]. Also, people with dementia preferred viewing content that featured 

people as they enjoyed observing and discussing them (e.g. "There are no people 

around." [PwD-3, F-2-F Session #2, Conversation during VR Session, P2] and "Look 

at the lady with the red dress; she looks lovely!" [PwD-2, F-2-F Session #1, 

Conversation during VR Session, P2]). 

• People with mild to moderate dementia made multiple remarks about the 

technicalities of VR content, including its quality and camera angles (e.g. "(Name of 

resident) likes to give me (care staff member) quite a lot of feedback about the position 

of the camera, the colours of the pictures and whether they enjoyed it or they didn't 

enjoy it." [CS-4, Virtual Session, Weekly Follow-up, P3]). 

5.2  Findings 

The findings in this chapter aimed to explore the impact of VR on people with 

dementia and their family members and what opportunities it offers from their 

perspective. For this to be achieved, an inductive approach to thematic analysis was 

used where data from the audio recordings was transcribed verbatim, and then codes 

and themes emerged forthrightly from the data content. The data analysed included 

interview notes with people with dementia, family members, and care staff, as well as 

qualitative observation notes and quantitative measures. The quantitative data were 

embedded in the findings as appropriate to provide further insight regarding the 

themes and support the qualitative observations with measurable evidence. As a result, 

the following themes have emerged:  

i) Improving Emotional Well-Being 

ii)  Alleviating Apathy 
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iii)  Preserving Individuality and personhood 

iv)  An Innovative Tool for Enhancing Interactions between People with 

Dementia 

v)  Enriching Conversations through Upgrading Family's "Phone Call"  

vi) Family Members as Partners in Care 

 Table 5.3 provides a brief explanation of each theme. 

Table 5.3: A Brief Explanation of the Themes 

Theme Key Focus of the Themes 

i) Improving Emotional Well-Being The role of VR in improving emotional 

well-being and mood, with increased 

happiness during and after VR sessions. 

ii) Alleviating Apathy Using emotionally engaging VR content 

to counteract apathy and revive curiosity 

and enthusiasm. 

iii)  Preserving Individuality and 

personhood 

Supporting Quality of Life (QoL) for 

people with dementia by providing 

comprehensive person-centred care and 

promoting the preservation and 

continuation of their personhood. 

iv) An Innovative Tool for Enhancing 

Interactions between People with 

Dementia 

Using group VR sessions to promote 

social connectedness and engagement 

among people with dementia and. 

v) Enriching Conversations through 

Upgrading Family's "Phone Call" 

Enabling shared and interactive VR 

experiences that deepen communication 

between people with dementia and their 

family members. 

vi)  Family Members as Partners in 

Care 

Providing virtual space for ongoing 

family involvement, alleviating feelings 

of guilt and reinforcing emotional bonds. 
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5.2.1  Improving Emotional Well-being 

This theme drew attention to the role of VR in uplifting the emotional well-being of 

people with dementia, specifically their mood. Throughout the findings, it was clear 

that VR has the potential to positively impact the emotional health of people with 

dementia. The documented observations and care staff feedback showed that people 

with dementia seemed happier during and after the VR deployment sessions. Care 

staff disclosed that by providing people with dementia with enjoyable and stimulating 

VR experiences, the technology "enriches the lives of their residents and that there are 

goosebumps moments in the sessions and happy tears" [CS-8, F-2-F Session #4, 

Interview, P3]. It was clear that people with dementia seemed happier during the 

sessions through their body language, comments, and reactions. Their body language 

signs included smiling, laughing, tapping on their leg, nodding, and gesturing with 

their hands at the video being shown to them. Figure 5.1 depicts a participant with 

dementia engaging with VR, pointing to specific elements within the virtual content. 

People with dementia expressed their reactions to the experience in various manners. 

In an instance where words failed a participant with dementia to express their feelings 

at the end of a VR exposure, they reacted as such.  

"PwD-4 stood up and hugged the HCI researcher, excitedly saying: I 

forgot the words I needed to use, so I'm hugging you to show you how 

happy I am!" [Researcher’s Note, F-2-F Session #1, Data Collection, 

P2] 
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Figure 5.1: To the Left: A participant with Dementia Immediately After 

Donning the Headset. To the Right: The Participant Being Engaging with The 

VR Content 

 

Furthermore, when bedridden people with dementia were given the opportunity to use 

VR technology, they experienced a positive impact. VR allowed them to gain a sense 

of freedom despite their physical limitations. They appreciated being included in 

meaningful activities like VR sessions, which offered a respite from their usual 

routine. 

"When I did a session with (name of the resident), who's bedridden, 

they were so thankful. They quite liked it (VR). They enjoyed it 

because it offered them the freedom to have a walk where they're 

unable to walk and see stuff that normally they can't and see, the 

animals and dogs or whatever… something different rather than say 

hello-bye, hello-bye, hello-bye." [CS-6, F-2-F Session #8, Interview, 

P3] 

The quantitative measure (QUALIDEM-Carer) results corroborated these findings 

where the ratings are measured on a 4-point Likert scale (0=almost always; 1=often; 

2=occasionally; and 3-hardly ever). This subscale ranges from 0 to 18, with 0 

representing the least attainable score and 18 representing the maximum attainable 

score (Dichter et al., 2016). Figure 5.2 presents the mean for the first and last sessions. 
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Two observations were recorded regarding the positive effect of the VR experience on 

people with dementia. Firstly, in general, the positive effect of engaging in VR was 

observed in all sessions. Secondly, the last session (M=17.69; Mdn=18; SD=0.82; 

MIN= 16; MAX=18) was slightly higher in comparison to the first (M=15.83; 

Mdn=15.5; SD=1.94; MIN=11; MAX=18). A paired-sample t-test was applied to 

explore whether there was a positive change between the first and last VR sessions. 

Although the result did not reach the conventional level of statistical significance (p 

< .05), it did reveal a p-value of .069, which indicates a potential improvement. While 

the data hints at a positive effect, the evidence is not strong enough to make a definite 

claim. 

 

Figure 5.2: Mean of QUALIDEM-Carer over Positive Effect 

 

Furthermore, people with dementia exhibited a sudden shift in mood while engaging 

in VR experiences, highlighting the effectiveness of enhancing their experiences in 

these care settings. This was outlined by their enthusiastic and positive verbal 

reactions to the VR content, such as "This is fantastic!" [PwD-3, F-2-F Session #1, 

Conversation during VR Session, P2]. Care staff reported that they had observed a 
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remarkable transformation in the mood of people with dementia once they wore the 

VR headset, improving their emotional well-being. For example, a care staff member 

stated that they had noticed that people with dementia became happy and excited while 

engaging with the technology, a dramatic contrast to their regular demeanour, even in 

those who are often unresponsive or withdrawn. Additionally, care staff indicated that 

sometimes people with dementia used VR for an extended period of time, which they 

allowed while complying with their physical and emotional safety measures. This 

suggested that VR was found not only to improve their emotional well-being but also 

to be captivating and help maintain their attention. 

"I'd say for (name of resident), they're very much "miserable-ish" 

usually and never smile, but then when they put the VR on, they're 

kind of happy and smiling and excited… The way it (VR) can make 

them feel, it can bring them up so quickly. Their mood changes 

dramatically. I've never heard them saying those words before. 

They're really enjoying that. They just sit with the headset on for 

ages!" [CS-4, 1:1 Session #8, Interview, P3]. 

The results from the quantitative measure Observed Emotion Rating Scale (OERS) 

supported these findings. Figure 5.3 represents the emotional responses of people with 

dementia as measured by the OERS pre-, during and post-the VR sessions. Ratings 

are measured on a Likert scale (1= never; 2= <16 seconds; 3= 16-59 seconds; 4= 1-5 

minutes; 5= >5 minutes; and 7= not in view (Lawton et al., 1999)). Results indicated 

a noticeable increase in pleasure from pre-VR exposure (M=2.56; Mdn=2.0; SD=0.73; 

MIN= 2; MAX= 4) to during (M=4.75; Mdn=5.0; SD=0.53; MIN=3; MAX=5) to after 

(M=4.65; Mdn=5.0; SD=0.63; MAX=3; MAX=50). 

Furthermore, OERS general alertness ratings slightly increased from pre-VR exposure 

(M=4.5; Mdn=4.0; SD=0.52, MIN= 4; MAX= 5 ) to during (M=4.94; Mdn=5.0; 
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SD=0.25; MIN= 4; MAX= 5) to after (M=4.69; Mdn=5.0; SD=0.48; MIN= 4; MAX= 

5) (see Figure 5.3). 

 

Figure 5.3: Mean of Observed Emotion Rating Scale Pre-, During and Post-VR 

 

Moreover, care staff disclosed that VR promoted emotional regulation for people with 

dementia through distraction and relaxation. VR experiences contributed to managing 

feelings of anxiety and temporarily transported people with dementia away from such 

emotional distress. Being immersed in a VE, such as watching fish swimming around 

and admiring the vibrant colours, the person with dementia relaxed and calmed down. 

VR also supported a sense of tranquillity for people with dementia, providing a sense 

of relief. As such, VR has a therapeutic potential in reducing anxiety among people 

with dementia.  

"We've got someone here who's anxious all the time; VR takes that 

away. It (VR) takes them away from the anxiety and the worry for a 

while. They feel relaxed while using the headset and after it... 

However, having a session on the VR, watching fish swimming around 

and pointing out the beautiful colours, they became a lot calmer and 

thanked the staff member." [CS-8, F-2-F Session #4, Interview, P3] 
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The quantitative measure OERS results supported the abovementioned observations 

(see Figure 5.3). A slight decrease in anger, anxiety/fear and sadness components of 

OERS was recorded. Ratings of anger exhibited a modest reduction from pre-VR 

exposure (M=1.13; Mdn=1; SD=0.50; MIN=1; MAX=3) to during (M=1.13; Mdn=1; 

SD=0.34; MIN=1; MAX=2) to after (M=1; Mdn=1.00; SD=0.00; MIN=1; MAX=1). 

Ratings of anxiety/fear also showed a minor reduction from pre-VR exposure 

(M=1.63; Mdn=2; SD=0.50; MIN=1; MAX=2) to during (M=1.38; Mdn=1; SD=0.62; 

MIN=1; MAX=3) to after (M=1.13; Mdn=1; SD=0.50; MIN=1; MAX=3). Also, 

ratings of sadness recorded a minor drop from pre-VR exposure (M=1.81; Mdn=1; 

SD=1.28; MIN=1; MAX=5) to during (M=1.19; Mdn=1; SD=0.40; MIN=1; MAX=2) 

to after (M=1.19; Mdn=1; SD=0.75; MIN=1; MAX=4). 

Research reports that people with dementia often experience a wide range of 

discouraging changes and impairments due to the progressive and degenerative nature 

of dementia, which significantly contributes to reduced QoL and emotional well-being 

(Cho, 2018). Consistent with previous literature, it was feasible to deploy VR to 

improve the emotional well-being of people with dementia (Appel, Ali, et al., 2021; 

Lin et al., 2018b), including positive verbal responses (Chaze et al., 2022), shaped by 

the perceived usefulness of the technology (Roberts et al., 2018). Furthermore, the 

findings are in line with previous studies that have demonstrated that VR can be a 

helpful tool for creating immersive experiences that distract people with dementia 

from their anxieties and promote relaxation (Reynolds et al., 2018; Rose et al., 2018; 

Sánchez-Nieto et al., 2023). Manera et al. (2016) stated that when performing an 

attentional task through VR condition, people with dementia reported feeling less 

anxious than those performing the task with the paper condition.  
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5.2.2  Alleviating Apathy 

This theme underscored the potential of VR to alleviate apathy by offering novel 

content for engagement and emotional connection, which would reignite feelings of 

enthusiasm and curiosity. Various definitions of apathy are found throughout the 

literature (Marin, 1990; Radakovic et al., 2014; Sommerlad et al., 2022). In the context 

of this thesis, apathy was characterised as a lack of interest, difficulty sustaining 

interest, enthusiasm, or willingness to engage in an activity. Apathy was only observed 

in Phase Three, care staff-led VR deployment, because the VR sessions were 

conducted by care staff who were more familiar with the nature of people with 

dementia who participated in the VR sessions. Additionally, Phase Three aimed to 

explore the impact of VR in the longer short term, making it suitable to investigate the 

effects of VR on apathy.     

Care staff reported that VR activities motivated people with dementia to participate in 

the sessions as they broke the monotony and added diversity, reducing the apathy 

associated with repetitive activities offered at the care facility. This was demonstrated 

by the enthusiastic response of people with dementia when they saw the VR headset 

before the second session, indicating joy and willingness to participate in VR sessions. 

Unlike conventional recreational activities offered at care facilities, VR appeared to 

stimulate curiosity and active participation, implying that it could be an effective tool 

for encouraging people with dementia to participate. They also reported noticing 

positive changes in behaviour associated with engaging in activities. This observation 

highlights VR's potential to increase engagement and improve the entire experience 

for people with dementia. 

"I think VR was more appealing to them (the residents) than our usual 

activities. When I called (name of resident) for their second session, 

they said: "Oh, are we doing the VR today?" with a big smile and 
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enthusiasm... VR definitely stimulates the involvement of residents in 

an activity... VR is making people curious and wanting to take part, 

which doesn't happen with other activities."  [CS-4, F-2-F Session #4, 

Interview, P3] 

Moreover, VR created experiences that surpassed traditional activities and 

interventions by bringing visual stimuli directly to the eyes of people with dementia. 

As such, the immersive nature of VR facilitated greater participation among people 

with dementia, as it provided them with a heightened sense of engagement compared 

to ordinary television viewing. VR made people with dementia feel like they were 

actively participating in the experience rather than passively watching television, 

which was more captivating. VR appears as a more successful means for attracting 

and retaining resident attention, providing a more engaging and interactive alternative 

to traditional television. 

"You've got a television set that is far away (from residents) ... 

Whereas this VR system is literally 360 that is so close to their eyes 

... They feel like they're immersed in it... It attracts their attention way 

more than a TV... They are more involved with the VR than the TV 

because it's as if you're going through the experience of what you're 

watching; you're sort of walking through it."  [CS-5, F-2-F Session 

#8, Interview, P3] 

Moreover, people with dementia displayed a high level of energy and engagement in 

the VR experiences, a response rarely observed in other activities in their care setting. 

VR offered people with dementia content that aligned with their interests, resulting in 

greater participation throughout the sessions. 

"VR helps the situation in the (care) home. It encourages the residents 

to do something distinct... Their energy level with VR is completely 

different than with other activities. It becomes a bit higher... I've seen 

them getting more engaged and involved in the session than in other 

activities. I suppose because the topic we've touched is what they're 
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into. They become very active."  [CS-7, F-2-F Session #4, Interview, 

P3] 

Interestingly, the care staff saw connections between the VR sessions and interactions 

with family members. This connection illustrated a unique phenomenon in which 

people with dementia use the VR headset with the same level of engagement as they 

would with their family members. This parallel emphasised the potential of VR to 

create experiences that elicit similar sensations of engagement and liveliness as those 

encountered with family members. 

"I've noticed that when residents wear the headset, it's like they are 

in the presence of their families. You sometimes see them all 

completely lost in their own thoughts, but they come alive when 

they're with their own families. I draw a parallel with that. You 

definitely see a more active side to them when they use the headset." 

[CS 6, Virtual Session, Weekly Follow-up, P3] 

Apathy is a crucial behavioural syndrome of several neuropsychiatric diseases, 

including depression and dementia, and is associated with reduced daily functioning, 

caregiver distress and poor functioning outcomes (Groeneweg-Koolhoven et al., 

2014). Nearly half of people with dementia in care homes were reported as having 

clinically significant apathy at least once, while scores worsened with time 

(Sommerlad et al., 2022). Although there are currently no definitive standard therapies 

for the treatment of apathy, non-pharmacological treatment is often considered to be 

at the frontline of clinical management (Manera et al., 2020). As such, consistent with 

another research (R. E. Brimelow et al., 2020), it is proposed that the flexibility of 

tailored VR and the impact it has on personal autonomy was tempting for people with 

dementia to participate in the session, in addition to its novelty and stimulation 

element in the care setting.  
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5.2.3  Preserving the Individuality & Personhood of People with 

Dementia 

This theme highlighted the potential of VR technology to enhance the QoL of people 

with dementia by facilitating all-encompassing person-centred care and catering to the 

preservation and continuation of their personhood. It was found that VR can be used 

to explore the past and present of individuals living with dementia to help care staff 

gain greater insight into their unique personalities and interests. Consequently, VR can 

be leveraged to continue fostering the growth of these traits following a dementia 

diagnosis. It is important to note that person-centred care would mean care staff must 

learn about the history of the person with dementia, as well as their interests and 

hobbies (past and new). Throughout the observations, it was evident in many instances 

that VR experiences triggered old interests. For example, PwD-4 was part of a local 

church's choir as a child. When choosing the VR experiences, they decided to "go" to 

the cathedral three times, saying it would make them "happy and calm and bring 

pleasant memories" [PwD-4, F-2-F Session #1, Observation Notes, P2]. Such 

interaction enabled care staff to learn more about the past memories of the participants 

with dementia. For instance, at the end of the session, a person with dementia noted:  

"PwD-10: The video is lovely… VR brings back lovely memories of 

when I used to go to Camden Town Market… I used to go on 

Saturdays with my sister and a friend… Sometimes, Mum joined as 

well… I grew up near that area… Lovely walks." [PwD-10, 1:1 

Session #7, Conversation during VR Session, P3] 

In addition to triggering old memories, it was found that the VR content provided a 

space for more meaningful and personally relevant conversations between people with 

dementia and family members, ensuring a way to preserve and maintain personhood 

by re-living past experiences. For example, it was observed that the participants with 
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dementia and their family members co-created their experience in VR as they recalled 

memories and added verbal details to their experience, transforming a "generic" beach 

(the VR experience they were engaging in) into a past shared memory space (a past 

holiday) they were re-living together: 

 “PwD-4: Oh, that's a lovely one [referring to the VR content]. FM-

4: We've been to a lot of beaches like that, haven't we? PwD-4: Yes, 

we did. FM-4: You used to dig a big sandcastle for the kids, didn't 

you? PwD-4: I used to make a lot of things for them. The birds used 

to come to me. FM-4: Remember the little Robin at the beach? You 

fed it out of your hands, didn't you? PwD-4:  yeah… Different 

colours, remember?" [PwD-4 & FM-4, Remote Session, 

Conversation during VR Session, P2] 

The results of the qualitative measure, The Engagement of a Person with Dementia 

Scale (EPWDS), validated the findings. EPWDS is measured on a 5-point Likert scale 

ranging from 1 (indicating strong disagreement) to 5 (indicating strong agreement), 

where the total score will range from 10 to 50 (Jones et al., 2018b). Observations 

indicated that when people with dementia engaged in VR sessions with their family 

members, engagement increased slightly (see Figure 5.4). There was a noticeable 

increase in engagement in remote sessions (M=48.5; Mdn=49; SD=1.91; MIN=46; 

Max=50) compared to face-to-face (M=43.75; Mdn=46.5; SD=7.11; MIN=28; 

Max=49). This suggests that by recalling old memories, VR enhanced 

conversations with family members and increased overall engagement. However, a 

paired-sample t-test revealed that this difference in engagement between the two 

formats was not statistically significant, p = .15, suggesting that the observed variation 

may not be solely attributable attributed to session type.   
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Figure 5.4: Mean of EPWDS 

 

Reminiscence work has been seen to have a cognitive rationale. People with dementia 

often recall events from childhood, yet memories from the person's earlier life will not 

all be sources of pleasure and happiness; indeed, some may be distressing or traumatic 

(Woods et al., 2018). For instance, PwD-4 experienced negative reminiscence due to 

"being" in a cathedral. As part of a church choir, the VR content reminded them of 

losing their mother in a tragic accident and how they had split apart as siblings. CS-3 

was aware of this traumatic incident, so they managed the situation accordingly and 

redirected the attention of PwD-4 to a positive aspect of the experience. The selected 

VR content was a triggering stimulus in this case. 

Equally and perhaps more importantly, the identity of people with dementia is not only 

defined by their past experiences; their identity transforms throughout the progression 

of the condition (Beard, 2004). As such, based on the collected data and observations, 

VR experiences helped people with dementia create positive narratives and outlooks 

that can enrich their lives post-diagnosis. These experiences can also assist in fostering 
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their personalities and interests, allowing them to stay connected with the world 

around them. The importance of such a notion has been mentioned during interviews: 

“CS-4: VR brings the outside in for them (Residents)... Instead of 

them being in a care home, they are like transformed to a different 

place… I feel like they've almost had a trip out when they haven't... 

They really liked seeing all the monuments in the videos especially 

around where they grew up."  [CS-4, 1:1 Session #8, Interview, P3] 

Through VR, people with dementia may be able to exercise (to some extent) their 

continued interests, which may not be feasible to achieve by means other than VR. In 

one interview from Phase Two, researcher-led VR deployment, it was mentioned that 

PwD-5 used to have an aviary in their garden where they looked after many birds. 

However, such a hobby could not be maintained due to old age and the lack of mobility 

required to care for birds. As such, a VR experience was chosen to allow them to 

"visit" a park full of flying seagulls and another one inside a resort with various birds. 

As a result, PwD-5 was ultimately (pleasantly) surprised to discover that these 

experiences were curated specifically for them. 

"A big smile appeared on their face during the initial PwD-5 

experience (Seagulls in the Park). They repeatedly exclaimed, "Dear 

our Lord, what have we got here?". I (HCI researcher) asked them to 

move their head to see the surroundings. They repeatedly laughed out 

loud."  [PwD-5, F-2-F Session #2, Observation Notes, P2] 

Based on observations, it was established that through VR, people with dementia can 

also "go" somewhere new, try an exciting experience or fulfil an otherwise 

inaccessible experience. For instance, PwD-2 had some European cities on their 

"bucket list" but never got the chance to visit them. As such, PwD-2 chose two 

European city tours in VR, which they certainly enjoyed: 
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"PwD-2: … it's really amazing what you see [in the headset]. That 

was exciting! It's beautiful... It's so nice to hear the talk [the tour's 

voice-over]. I'd like to see more things. I'd like to see Switzerland 

'cause I've always wanted to go to Switzerland." [PwD-2, Remote 

Session, Interview, P2] 

Furthermore, many people with dementia residing in care facilities are originally from 

outside the United Kingdom, making it challenging for them to visit their home 

countries. As such, care staff requested the upload of VR content tailored to meet the 

interests of this population. For example, one person with dementia who was natively 

from Jamaica constantly expressed longing and nostalgia for their homeland.  

"I showed the person from Jamaica the car journey in downtown 

Kingston. They recognised all of it. Oh, they were so pleased. They 

were really happy with it. They were as if they were in the car with 

the commentator. They kept saying yes, yes, yes, that's right, that's 

right. They remembered the market and kept talking to the 

commentator."   [CS 6, Virtual Session, Weekly Follow-up, P3] 

Digital Technologies, including VR, can be utilised to provide therapies to meet the 

social and emotional needs of people with dementia; one example is reminiscence 

therapy, which often involves using artefacts such as old photographs or music for 

therapeutic benefit (Lazar et al., 2014). In line with the findings, a literature review 

found that VR is an effective and feasible technology for supporting reminiscence 

therapy (Tominari et al., 2021; Tsao et al., 2019). Reminiscence is a helpful 

communication approach in a care home setting (Redulla, 2019), where staff can learn 

more about the past of people with dementia. It is suggested that if such information 

from VR sessions were systematically captured and extracted, it might be embedded 

into the care plan, thus improving QoL for people with dementia. 
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5.2.4  An Innovative Tool for Enhancing Interactions between 

People with Dementia  

This theme investigated the potential of VR technology as a tool to enhance 

interactions, leading to social connectedness among people with dementia, by 

conducting VR sessions in a group setting. This theme only emerged in Phase Three, 

where the sessions were led by care staff and conducted in a group setting, allowing 

individuals with dementia to interact with one another. It was unexpected that they 

would converse during and after the sessions to the extent observed. During Phase 

Two, where the sessions were led by the HCI researcher and conducted privately, 

interactions were not observed, preventing a full understanding of participants’ 

responses. 

 Initially, the VR sessions involved one person with dementia and one to two care staff 

members, covering three people with dementia per week. However, during interviews 

at the end of the first month of VR deployment, it became evident that many people 

with dementia expressed a desire to participate, having observed others using VR in 

the lounge. This prompted a suggestion to include more people with dementia in each 

session to accommodate their interest, notably since care staff reported feeling guilty 

not offering it to others.  

 "I felt awkward singling out one person in the lounge to have this 

experience but not being able to do it to everybody. Sometimes I've 

done it (VR session) where... I walk into a lounge, do it with one 

person, and then walk out again, which I didn't like… not having time 

to let everybody else have a go in order to enjoy it." [CS-6, F-2-F 

Session #4, Interview, P3] 

Furthermore, when the sessions were initiated in a group modality, people with 

dementia were motivated to participate as they observed others using the headset. This 

group modality enabled the inclusion of several people with dementia simultaneously, 
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fostering a social engagement event that lasted around two hours. The sessions were 

structured to begin with a social component, such as tea and biscuits, followed by the 

implementation of the VR experience. This was concluded in a chat, which enhanced 

their overall participation and interaction.  

"This felt more of a sort of activity for everybody. Even if not 

everybody took part, they're still part of a lively group... They did get 

excited, and they chatted about it. They saw each other's reaction and 

saw each other's involvement in it, which sparked a lot of 

conversation between them." [CS 6, Virtual Session, Weekly Follow-

up, P3] 

VR extended the prospect for people with dementia to engage together in social 

interaction using their VR experiences as prompts for shared socialisation 

immediately following the VR exposure session while remaining in the group setting. 

The VR environment encouraged people with dementia to converse about the VR 

content and or share memories related to the content, fostering social connectedness 

among them. 

"The residents shared some experiences with each other. (Name of 

resident) started sharing their past experience of diving, and then 

(name of another resident) took part in the discussion and then 

another person joined in... VR triggers off more memory stuff due to 

what they're looking at... What they're looking at is improving their 

conversation with each other." [CS 4, Virtual Session, Weekly 

Follow-up, P3] 

The results of the quantitative measure QUALIDEM-Carer over social relations 

support these observations (see Figure 5.5). This subscale ranges from 0 to 18, with 0 

representing the least attainable score and 18 representing the maximum attainable 

score (Dichter et al., 2016). The social relations component slightly increased in the 

last session (M=16.17; Mdn=16; SD=2.28; MIN=12; MAX=18) compared to the first 
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session (M=15; Mdn=15; SD=1.83; MIN=13; MAX=18). A paired-sample t-test was 

applied to assess changes in social changes between the first and the last session. The 

results revealed a statistically significant improvement, p = .034, suggesting a positive 

effect of repeated VR exposure on social connectedness. 

 

 

Figure 5.5: Mean of QUALIDEM-Carer over Social Relations 

 

Unexpectedly, these interactions extended beyond the group sessions, indicating that 

VR experiences have become focal points of conversation among people with 

dementia in the lounge, offering new and engaging topics for discussion. This 

observation is particularly valuable in care settings where conversational topics might 

be limited. The VR sessions served as a stimulant for social interaction and 

engagement beyond the sessions themselves.  

"(Name of resident X) has definitely been talking to their friend 

(Name of another resident) about the VR... So (Name of resident Y) 

has been talking to the rest about it just because, you know, they don't 

really have a lot to talk about… Residents were definitely talking 
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about VR among themselves about it." [CS-5, Virtual Session, Weekly 

Follow-up, P3] 

Research has shown that technology can create opportunities for social connectedness, 

helping alleviate social isolation and loneliness (Neves et al., 2019). The virtual 

experience helps build conversation and socialisation naturally (L. N. Lee et al., 2019). 

Emanating from the results, this thesis proposes that VR being conducted in a group 

modality created an atmosphere that supported social connectedness for people with 

dementia in care settings.  Scott & Clare (2003) stated that offering interventions on a 

group basis allowed people with dementia to meet in a supportive context where each 

member could personally relate to what others were experiencing (Scott & Clare, 

2003). Consistent with the findings of a study conducted by (Gaspar et al., 2018), 

older adults reported overwhelming positive effects of the VR group experienced 

sparkling connectedness among them. As such, conducting activities for people with 

dementia in a group setting maintains QoL (Tanaka et al., 2021).   

5.2.5  Enriching Conversations through Upgrading Family's "Phone 

Call" 

Maintaining connections and relationships between people with dementia residing in 

long-term care and their family members has substantial benefits for both parties. As 

such, this theme explored the quality of conversation between people with dementia 

and family members through the VR system.  

As discussed in section 4.1.3, 6 family members were invited to participate in Phase 

Two, researcher-led VR deployment. However, 4 family members ultimately 

participated. Recruiting family members necessitated considerable preparation and 

organisation, posing substantial obstacles to securing their participants. In contrast, 

Phase Three focused on investigating optimal ways to conduct VR sessions 

independently by care staff, making it unfeasible to include family members due to 
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logistical and resource constraints. Therefore, the current and subsequent themes are 

based on the data collected during Phase Two. 

Not only did VR help shorten the geographical distance between people with dementia 

and their family members, but it also served as an upgrade from the conventional 

phone (or video) family calls in two unique ways. Firstly, family members often 

struggle to find appropriate conversation topics when visiting or speaking to people 

with dementia. A worth-noting observation was that VR facilitated a new level of 

engagement for people with dementia with their loved ones, allowing them to explore 

a broader range of topics in an interactive manner without the limitations or 

restrictions of the physical environment. The VR content enabled people with 

dementia in care facilities to experience locations outside their care home's natural 

environment, thus providing them with additional stimulation to stimulate 

conversation and create new threads. The VR content served as communication 

support, offering a stimulus to elicit conversation. During the remote VR sessions, it 

was evident that VR could provide a new context for conversations through the VR 

experiences. 

"FM-4: What are you seeing now? PwD-1: I'm seeing a door, stairs, 

lights… You've got all the lights, 1, 2, 3… 7, loads of that. FM-4: Do 

you know what cathedral it is? PwD-4 It's what you said… It’s…, FM-

4: It’s in England somewhere… PwD-4: I can see the writing on the 

floor; FM-4: I can't read it. It's Italian." [PwD-4 & FM-4, Remote 

Session, Conversation during VR Session, P2] 

Furthermore, VR experiences could provide a viable solution to family members who 

encounter challenges in identifying suitable conversation topics beyond mundane day-

to-day updates when interacting with their loved ones. Through the use of VR, family 

members were presented with an engaging environment that provided them with 
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opportunities to stimulate conversation topics. As such, FM-1 shared an experience 

about a personal event.  

"FM-1: Can you see lots of people walking around the Colosseum? 

PwD-1: Yeah, I can, and I see the Colosseum. FM-1: Yes, it is very 

impressive, isn't it? PwD-1: Yes, it is! FM-1: I went there with 

[husband] and [daughter] and [son] for my 40th birthday… You must 

have been there before that, a long time ago, I expect. PwD-1: Are 

these old pictures or new? FM-1: It looks like people have got face 

masks on, so they must be quite new." [PwD-1 & FM-1, Remote 

Session, Conversation during VR Session, P2] 

Secondly, VR experiences provided a new opportunity to strengthen the bond between 

family members and people with dementia further. Interestingly, family members and 

participants with dementia viewed VR as an activity that they can "do together" rather 

than just a conversation: 

"FM-1: … to do something with me… yes, it's beneficial … it's nice 

to find an activity that we can do together." [FM-1, Remote Session, 

Interview, P2] 

"PwD-1: It was nice… It was also nice to know that they (family 

members) could see the same thing… thank you, thank you very 

much… It was like we were travelling together." [PwD-1, Remote 

Session, Interview, P2] 

Previous research has indeed shown that the lack of conversation topics erodes the 

quality of communication between people with dementia and their family members 

and that providing conversation resources and activities can increase their 

connectedness and intimacy (M. Kang et al., 2015). However, barriers such as 

distance, commute cost, work, and life responsibilities or restrictions (i.e. COVID-19 

lockdown) can restrict people with dementia from interacting and engaging with 

family members frequently (Verbeek et al., 2020; Yamamoto-Mitani et al., 2002). 
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Research in the HCI community has previously focused on designing interventions to 

create "better visits" for family members visiting people with dementia in their care 

setting. These interventions aim to enrich visits by making them enjoyable and 

engaging. For instance, studies have explored the use of social media applications to 

collate content (i.e. pictures, videos, articles, etc.) and then use them during visits as 

discussion prompts (Welsh et al., 2018) and tablet-based games for people with 

dementia and family members to engage with during visitation (Munoz et al., 2021). 

The findings of this study align with previous work (Afifi et al., 2021), which reported 

that people with dementia were more conversationally and behaviourally engaged 

with their family members when using VR compared to regular video conferencing 

calls. The use of VR facilitated joint activities, improving their interaction and 

conversation (Afifi et al., 2021).  

5.2.6  Family Members as Partners in Care 

This theme emerged from the interviews and observations on how VR experiences 

extended their benefits to family members of people with dementia. In two instances, 

VR technology supported the family members by taking the connection with their 

loved ones a step further. Precisely, when it provided a virtual space where family 

members continued caring and giving emotional care to their loved ones, it helped 

them alleviate their guilt due to not contributing enough to care for their loved ones in 

care homes. By involving family members in what is perceived as a beneficial activity 

for people with dementia, family members may feel better about their involvement in 

the care process. 

"I could see how much my mum enjoyed them (the VR sessions) and 

made her happy and content… At the end of the day, I want her to 

have a positive and pleasant experience… VR gave her a new 

experience, which I thought was really good… The VR session was 
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totally about her… It generated more memories that we both had 

together… I enjoyed the pleasure that they gave (PwD-2)." [FM-2, 

Remote Session, Interview, P2] 

Unexpectedly, the results showed that VR could help nurture family members' trust in 

the care staff and, by extension, the care system overall. VR was seen as a tool to help 

build trust between family members and their care staff. Trust is "this safe feeling" 

(Waite et al., 2019), which is built through dialogue (Barnes & Brannelly, 2008). Trust 

within the dementia healthcare setting indicates best practices and adaptation to the 

needs of people with dementia (Karlsson et al., 2014). It is a caring partnership 

between the involved parties (Ter Meulen & Wright, 2012). The shared experience 

between family members, care staff, and people with dementia allowed the family 

members to observe the care staff in action. It also allowed the family members to 

interact with care staff. During the VR sessions, family members observed how 

participants with dementia are being treated and cared for: 

"FM-1: During the remote VR session when we were on Zoom, I saw 

the activities coordinators were helping (PwD-1), and they were 

looking after them very well. It gave me a little insight into (PwD-1) 

's life; it is difficult to know how they are getting on in the care home 

when I am so far away." [FM-1, Remote Session, Interview, P2] 

Family members often feel guilty when they transfer their care responsibility to care 

professionals by placing their loved ones (persons with dementia) in a long-term care 

setting (Thompson & Roger, 2014b). Research suggests that increasing the contact 

between family members and care staff wherever possible is essential for building a 

trusting relationship (Sävenstedt et al., 2003). Not unsurprisingly, early research found 

that video conference calls not only helped family members feel more connected to 

people with dementia but also highlighted the idea that "to see makes me part of the 

caring"; the study reported that "seeing" people with dementia helped family members 
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alleviate negative feelings of guilt (Sävenstedt et al., 2003). It is argued that VR 

extends this idea, enabling the sentiments of "visiting together makes me part of the 

caring". The findings are consistent with previous research that has stated that VR 

potentially improves the QoL of family members and people with dementia and 

reduces the family members’ feelings of guilt and burden (Afifi et al., 2022). 

5.3 Summary 

This chapter describes the impact of VR experiences on people with dementia and 

their family members, focusing on novel findings. It included the observations and 

feedback from care staff, who indicated specific improvements in residents' 

interactions, emotional well-being, and communication skills facilitated by VR 

technology. Notably, the findings showed that VR could considerably enhance 

engagement and motivation among people with dementia, encouraging more active 

participation in care settings. These findings suggest that VR could hold substantial 

promise as an innovative tool in dementia care, offering new means for enhancing the 

QoL and social interaction for this population. 

The next chapter will present the findings related to care staff, highlighting the 

feasibility of care staff administering VR independently. It will illustrate the impact of 

VR on this demographic while ensuring the safety and well-being of people with 

dementia, particularly in enhancing rapport with people with dementia, facilitating a 

profound comprehension of their capabilities among care staff, and fostering a positive 

work environment.  
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Chapter 6:  The Impact of VR on Care Staff 
 

The previous chapter (Chapter 5) explored the findings related to the impact of Virtual 

Reality (VR) on people with dementia and their family members. The chapter 

highlighted the reflections of people with dementia regarding the VR content they 

experienced, including their feedback on narrations and aspects they found enjoyable. 

The chapter further explored several key themes related to people with dementia and 

their family members. These themes include improving emotional well-being, 

alleviating apathy, and preserving individuality and personhood. Additionally, it 

highlighted the innovative use of VR as a tool for enhancing interactions between 

people with dementia, enriching conversations by upgrading the traditional family 

"phone call," and recognising family members as essential partners in care. 

This chapter will present the results from Phases Two and Three, focusing on the 

perspective of the care staff who worked with people with dementia and their family 

members. In Phase Two, the sessions were conducted by the Human-Computer 

Interaction (HCI) researcher, while three care staff shadowed and supported the 

researcher. In Phase Three, the sessions were entirely facilitated by 5 care staff. In 

both phases, care staff were selected based on their close relationship with the 

participating people with dementia to instil a sense of comfort and reassurance.  

Throughout the Preliminary Phase (see section 3.5.3), it was clear that care staff 

training was necessary to ensure a successful deployment, increase the acceptability 

of VR technology, and empower care staff with the confidence to deploy the 

technology both dependently and independently. Of the 17-care staff who attended the 

training sessions, only 8 participated in the two phases for various reasons, such as 
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personal and work overload. For convenience, the training sessions were conducted at 

the care facility of participating staff.  

The training content addressed the following areas: i) technical aspects of VR, 

including setup procedures and user interactions with the technology; ii) 

considerations for physical safety, including risk management measures; iii) pre- and 

post-VR protocols, describing the preparations required for people with dementia 

before participating in "entering" VR experiences and the processes for completing 

their engagement "exiting"; iv) management of VR-induced distress, highlighting to 

care, staff, the adverse effect that VR might have on people with dementia including 

equipment management and safeguarding the safety of participants; and v) guidelines 

for administering quantitative measures to be used in the studies. The training sessions 

included mock sessions where care staff delivered VR sessions to their peers, followed 

by feedback from the HCI researcher on how they could enhance their delivery. 

In both phases, at the end of the training sessions, care staff were given a 

comprehensive toolkit (see section 3.5.3.2) containing essential elements supporting 

adequate deployment and use of VR technology in care settings. The kit also contained 

information on VR technology and its benefits, thorough instructions with visual aids 

for setup and maintenance, relevant guidelines, facilitation instructions for people 

with dementia, health and safety protocols, and troubleshooting procedures. In Phase 

Three, as the sessions were entirely led by care staff, in addition to the toolkit, they 

received a Care Staff Checklist (see Appendix M) and a Resident VR Session Log (see 

Appendix N) to help them maintain a systematic session recording and tracking of the 

quantitative measures.  
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6.1   Overview of Findings 

6.1.1  Deployment Settings 

Like other research-based studies, the researcher-led sessions in Phase Two were 

typically held in a private room. Nonetheless, sessions were conducted in the cafeteria 

when the private room was unavailable. However, in practical implementations where 

sessions were led by care staff in Phase Three, most care staff held their sessions in 

communal rooms (lounges). This practice is likely derived from the fact that residents 

usually sit in these areas, making the setting more comfortable for both residents and 

care staff. Figure 6.4 illustrates the spatial and social configurations across the 

different phases, session formats, and locations.  

 

Figure 6.1: Social Configurations in VR Sessions 

 

In the second month of Phase Three, the HCI researcher opted to adapt the 

methodology to accommodate the care staff's demands and aspirations. As mentioned 

earlier, the primary aim of the VR sessions in Phase Three was to enable care staff to 

autonomously conduct deployment and assess its effectiveness as a regular practice in 
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their care facilities. When they started conducting the sessions in the lounge, they 

reported feeling uncomfortable inviting particular people with dementia while the rest 

watched and showed interest in participating. (CS-6) conveyed, "I felt awkward 

singling out one person in the lounge to have this experience but not being able to do 

it to everybody… and let everybody else have a go." [CS-6, Virtual Session, Weekly 

Follow-up, P3]. Following participatory research values, the methodology was 

modified according to the care staff's suggestions, and in turn, the participant pool was 

expanded to include more people with dementia.  

Ensued this adaptation, quantitative measures were excluded in the second month of 

the care staff-led sessions, granting care staff more time to conduct VR sessions, as 

(CS-5) disclosed, "It's time-consuming… it is a burden for me… I prefer to do more 

VR sessions instead of filling the forms." [CS-5, Virtual Session, Weekly Follow-up, 

P3]. Instead of employing quantitative measures to collect data, care staff provided 

more feedback verbally following the sessions every week, using instant messaging 

platforms at their discretion. This modification allowed care staff to engage more 

residents in VR experiences, “That sounds really good! We can invite more residents, 

so more residents can benefit from it (VR)." [CS-7, F-2-F Session #4, Interview, P3] 

6.1.2  Confidence to Administer VR 

In the HCI researcher-led sessions in Phase Two, where care staff co-led the sessions, 

(CS-3) didn't feel confident enough to administer the first VR session. Their lack of 

confidence could be attributed to their older age and unfamiliarity with advanced 

technologies such as VR, noting that they were only accustomed to utilising everyday 

technology (i.e., mobile, basic PC skills, etc.). The HCI researcher noted, "This 

morning, I conducted a training session with three care staff to demonstrate how to 

set up the VR system. The two younger staff members (in their early twenties) found it 
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easier to learn how to set up the system due to their greater familiarity with 

technology" [Researcher's Note, Training session #1, Data Collection, P2]. 

Nonetheless, as (CS-3) carried more VR sessions (with the support of the HCI 

researcher), the former built up their confidence. The other two care staff members 

(CS-1 and CS-2) felt reasonably confident administering VR immediately after the 

training. Their self-assurance with using the technology could be credited to their 

technology proficiency in everyday tasks. CS-1 disclosed that "It was easy being 

raised in the technology era. I'm used to using apps, controllers, connecting to the 

internet and so on" [CS-1, F-2-F Session #1, Interview, P2].  

In the care staff-led sessions in Phase Three, one care staff member (CS-8) felt 

confident enough to lead and administer the VR technology after one training session. 

However, as (CS-4), (CS-5), (CS-6), and (CS-7) didn't feel confident enough to 

conduct sessions on their own during the first week, (CS-7) requested another training 

session to boost their confidence in carrying out the sessions independently, 

"Whenever you (the HCI researcher) have time to come in and just go through 

everything again with everyone because a lot of people still aren't confident, 

comfortable on the activity team to do it." [CS-4, Virtual Session, Weekly Follow-up, 

P3]. Care staff were also encouraged to use VR to familiarise themselves with the 

technology and gain confidence in its implementation to use the technology. They 

were also advised to contact the HCI researcher for assistance if needed. Figure 6.2 

shows a care staff member using VR during a break to get acquainted with the system. 
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Figure 6.2: Care Staff Member Engaging with VR 

6.1.3  Navigational Proficiency in VR content  

The observations showed that the care staff's ability to switch between VR content 

increased as the phase progressed. In the first two weeks of Phase Three, some care 

staff downloaded one VR content and used it with all people with dementia. They 

were unsure of how to navigate between contents while conducting the sessions. In 

particular, one care staff (CS-6) noted their navigational experience throughout the 

phase, expressing their concern regarding potential errors during the video-switching 

process.  

"I've limited myself to one video because I haven't been too familiar 

with changing the video on the headset. I choose one video per day… 

I'm always afraid that if I change the video, something will happen, 

and I'll lose the link or something like that." [CS-6, Virtual Session, 

Weekly Follow-up, P3] 

At the end of the second month's interview, when the same care staff was asked about 

the VR content preferences of people with dementia, they disclosed that they had 

experienced navigational progression since the beginning of the sessions, where they 

could smoothly switch between contents. 
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"(Name of resident) choose a combination of different videos. It was 

first the diving one... then they visited the cathedral and Barcelona... 

I can change the videos fairly easily now... I'm more confident than 

before because I can use it better. Everything is much easier now: 

setting it up, pairing it and changing the videos." [CS-6, F-2-F 

Session #8, Interview, P3] 

6.2   Findings 

The findings in this chapter aimed to investigate the perspectives of care staff on the 

deployment and engagement of VR in their care settings. For this to be achieved, an 

inductive approach to thematic analysis was used. The data from 

audio recordings were transcribed verbatim, allowing codes and themes to emerge 

directly from the content. The data analysed included interview notes from people 

with dementia and care staff, weekly follow-ups with care staff, qualitative 

observation notes, and quantitative measures. The quantitative data were incorporated 

in the findings where applicable to provide additional insight into the themes and to 

support the qualitative observations with measurable evidence. As a result, 4 themes 

were identified: 

i) Emotional, Physical, and Contextual Safeguarding 

ii)  Enhancing Rapport: Creating Deeper Connections with People Living with 

Dementia 

iii)  Educational Tool: Understanding the Capabilities of People with Dementia  

iv)  Fostering a Positive Work Environment 

 

 Table 6.1 provides a brief explanation of each theme. 
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Table 6.1 A Brief Explanation of the Themes 

Theme Key Focus of the Themes 

i) Emotional, Physical, and 

Contextual Safeguarding 

The essential role of care staff in 

ensuring secure and successful VR use, 

including supporting the transition 

between the real and the virtual 

environments. 

ii) Enhancing Rapport: Creating 

Deeper Connections with People 

Living with Dementia 

VR’s potential to strengthen the 

relationship between care staff and 

people with dementia by fostering 

conversations and understanding. 

iii)  Educational Tool: Understanding 

the capabilities of People with 

dementia 

The use of VR to reveal hidden abilities 

and characteristics of people with 

dementia to care staff, such as 

recognising landmarks in VR, which 

may not be observed otherwise. 

iv)  Fostering a Positive Work 

Environment 

The contribution of shared VR 

experiences to improving care staff 

well-being and enhancing job 

satisfaction in the care environment.  

 

6.2.1  Emotional, Physical, and Contextual Safeguarding 

The findings showed that the deployment of VR primarily relies on the care staff 

administering the equipment, delivering the session, and supporting the participants 

with dementia. Perhaps the first critical step in using VR with people with dementia 

is to help them understand the technology, what it does, and why the care staff want 

them to try it. 

"CS-1: It's just explaining it to them; that's the most difficult part. 

When you say VR or virtual reality, there's no context that they can 

grasp. So, I Think… that's the only thing is explaining before it 

happens, getting it through what's going to happen." [CS-1, F-2-F 

Session #1, Interview, P2] 

Consistent with the criteria laid out in the Preliminary Phase (see section 3.4) it was 

found that the care staff's familiarity and built trust with people with dementia 

influenced the latter's acceptability and willingness to undertake VR sessions as they 
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would trust the care staff with trying something completely new. Such support to 

maximise the acceptability and meaningfulness of VR sessions did not stop at the 

beginning of the session (i.e. introduce VR at the beginning). It was also carried over 

throughout the session as care staff facilitated the interaction and directed the attention 

of the participants with dementia to the various elements of the VR experience 

(Siriaraya & Ang, 2014). 

"CS-7: If you look up, you can see the sky? PwD-8: Certainly can! 

CS-7: Is it nice? PwD-8: Yes, lovely! The colour of the sky alters! 

Little Robin Guide! CS-7:  When you look sideways, you'll see the 

road where the people walk in the woods. PwD-8: Yes, yes, you're so 

near this bird." [CS-7 & PwD-8, F-2-F Session #11, Conversation 

during VR Session, P3] 

Moreover, it was found that care staff play a crucial role in safeguarding the physical 

and emotional well-being of people with dementia. Consequently, multiple 

measurements were incorporated to ensure the safety and well-being of participants 

with dementia, which care staff could implement. Firstly, during the Preliminary Phase 

(see section 3.5.2), the exclusion criteria for people with dementia who may 

experience adverse effects of VR due to their underlying health conditions were 

discussed. Secondly, in the Preliminary Phase, while designing the VR experiences, 

the HCI researcher considered technical aspects of the content (i.e. low resolution or 

shaking cameras), content type (i.e. pleasant experiences), and interaction style (i.e. 

simple navigation) to support the physical well-being of participants with dementia 

(see section 3.5.4.3). Thirdly, the HCI researcher underscored the need for appropriate 

staffing, delivery modality, and training in the deployment plan for maintaining the 

safety of people with dementia. Fourth, care staff ensured that people with dementia 

were seated on a sturdy armchair and instructed not to stand up. Figure 6.3 depicts a 

care staff member preparing a person with dementia for a VR experience while seated 
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in a sturdy armchair. However, two participants with dementia reported feeling 

acrophobic due to one VR experience filmed from a considerable height. Therefore, 

the headset was immediately removed, and the distress management protocol was 

followed by the care staff successfully (which was covered as part of the training) and 

gave them the appropriate time and support to recover fully: 

"PwD-3: I'm feeling a bit dizzy [CS-1 took off the VR HMD as soon 

as she heard them complain]. CS-1: A bit dizzy [while holding their 

hand]? PwD-3: Yeah, CS-1: Would you like me to get you a drink? 

PwD-3: Yes, please, a cold one. [CS-1 brought them their favourite 

juice and helped them drink it.] CS-1: You are safe, and you will feel 

better soon". [PwD-3, F-2-F Session #2, Conversation during VR 

Session, P2] 

 

Figure 6.3: Preparing for a VR Experience  
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Facilitating the transition between the physical and digital space was another 

substantial role of the care staff involved in deploying VR. For instance, care staff 

facilitated the transition from the real world to the VR experience using phrases such 

as "It will play now, and you're going to see the Opera House in Vienna" [CS-8, F-2-

F Session #12, Conversation during the session, P3] and the transition back to the real 

world by using phrases such as "There you go, hello again!" [CS-1, F-2-F Session #2, 

Conversation during session, P2]. Within the scope of this research, the gentle 

transition was sustained using verbal prompts to support the participants with 

dementia while they fell in and out of the two spaces.  

Care staff play an essential role in successfully integrating and implementing VR 

technology in care facilities (Hicks et al., 2022), where safeguarding people with 

dementia is central to the process. Several studies highlighted the importance of 

delivering VR sessions with care staff being present with people with dementia (Appel 

et al., 2020; Moyle et al., 2018) to ensure a safe and effective deployment for the latter 

(Ijaz et al., 2022). In line with the findings, Hung et al. (2023) stated that the 

involvement of care staff is pivotal to improving the engagement of people with 

dementia during implementation, where such an active involvement is the key factor 

that enables residents to access personally meaningful experiences (Waycott et al., 

2022), including safeguarding their needs (Chandra et al., 2021). 

6.2.2  Enhancing Rapport: Creating Deeper Connections with 

People Living with Dementia 

Throughout the findings, it was clear that care staff saw VR technology as a means to 

cultivate and reinforce their relationships with people with dementia. This theme 

emerged as care staff perceived that VR enabled a deeper understanding of the past 

experiences of people with dementia as it prompted them to share. By providing a 
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platform for greater engagement and awareness, VR allowed care staff to connect with 

people with dementia more personally, improving the Quality of Life (QoL) for people 

with dementia. As such, the sessions fostered stronger bonds and enriched the 

caregiving experience by creating new channels for communication.  

Figure 6.4 visualises the social interactions that surface across the two phases and 

types of VR sessions. It draws attention to the focus and level of interaction among 

people with dementia, family members, care staff and the HCI researcher, 

demonstrating how proximity, trust, and shared experiences influenced the changing 

dynamics between them. Solid arrows show active participation and engagement, 

while dashed ones depict weaker connection among agents. 

 

     
Key: PwD= Person with Dementia; CS= Care Staff; HCI-R=HCI Researcher; FM= Family Member 

 

Figure 6.4 Social Interactions and Engagement Flows in VR Sessions 

 

As people with dementia started sharing more about their past experiences, valuable 

insights into their interests and life stories were uncovered, enhancing the quality of 

care provided. The VR sessions not only facilitated increased interaction and 

conversation but also furthered a more person-centred approach to care. 

"I think it (VR) is really good; I think it's a valuable tool really 

because it's going to get conversations going…conversation that we 

wouldn't normally talk about… It's really good to do one-to-ones… 
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More personal stuff… It's interesting to find out new things about our 

residents this way." [CS-3, F-2-F Session #2, Interview, P2]  

Furthermore, care staff expressed that the VR sessions nurtured a sense of closeness 

with the people with dementia as they fostered increased conversations and permitted 

people with dementia to share more about their previous experiences. The VR sessions 

promoted mutual relationship-building between care staff and people with dementia, 

allowing both parties to understand one another better, leading to enhanced 

interpersonal relationships.  

"I'd say they've (people with dementia) obviously got to know me 

more, and I've got to know them more, so it's kind of brought us closer 

together… So we could kind of talk to them about a lot more than you 

would have been able to before...  it's definitely made us learn a lot 

about more about the resident, their interests and their life history. " 

[CS-7, F-2-F Session #8, Interview, P3] 

Similarly, people with dementia felt that VR facilitated a closer connection with care 

staff by allowing them to learn more about their personal history. 

"She (CS-3) knows now exactly what I've done before… been 

through… What happened to my mum and my brothers… She helped 

me… She understands just how I have had to do just to get better." 

[PwD-4, F-2-F Session #2, Interview, P2] 

Additionally, the care staff noted that establishing rapport during VR sessions 

facilitated the cultivation of a deeper level of trust, owing to enhanced communication 

with people with dementia. 

"It (VR) helped us build a new kind of trust between us and the 

residents because they're trusting you with something new… we could 

kind of talk to them about a lot more than you would have been able 

to before because what they're watching makes them want to talk and 

share... because they're trusting you with something new as well." 

[CS-4, F-2-F Session #8, Interview, P3] 
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Also, care staff disclosed that they used the insights from VR sessions to initiate 

conversations with people with dementia during subsequent encounters, enabling 

continued engagement and communication.  

"When I want a resident to talk a bit more about their travels or 

something of that sort, I base my approach to start a conversation 

referring to what they enjoyed in the VR session... I make mental notes 

of what they like in the video so I can use them later." [CS-6, Virtual 

Session, Weekly Follow-up, P3] 

The care relationship results of the quantitative measure (QUALIDEM-Carer) 

confirmed these observations (see Figure 6.5). Results indicated a notable rise in care 

relationships from the first session (M=13.83; Mdn=13.5; SD=2.86; MIN=11; 

MAX=16) compared to the last session (M=18.33; Mdn=18.5; SD=1.63; MIN=17; 

MAX=20), highlighting the positive impact of VR on the care relationship between 

people with dementia and care staff. This finding was further supported by a paired-

sample t-test, which showed a statistically significant improvement in care 

relationships between the first and last sessions (p <.001), indicating that repeated VR 

exposure may help people with dementia and their care staff feel more connected. 
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Figure 6.5: Care Relationship Scores from QUALIDEM-Carer 

 

Frequently cited aspects of quality of care include staff attitudes and behaviour and 

staff trustworthiness (Malley & Fernández, 2010). While the QoL is subjective and is 

often related to residents' satisfaction with life, it includes interactions (Towers et al., 

2021). As such, the quality of care and QoL for people with dementia can be 

profoundly shaped by the caregiving experience provided by staff. Consistent with the 

findings, a study conducted by (Adra et al., 2015) to construct the meaning of QoL in 

care homes stated that one of the domains that impact QoL included maintaining and 

developing relationships with care staff. Adra et al. (2015) highlighted that resident 

valued close bonds with care staff, while care staff viewed the significance of 

relationships based on the degree of reciprocity they experienced with their residents 

and the emotional connection they established with them.  

6.2.3  Educational Tool: Understanding the Capabilities of People 

with Dementia 

This theme explored the prospective benefits of VR in facilitating care staff's 

understanding of the capabilities of people with dementia. According to the care staff, 
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the VR sessions revealed unknown competencies and attributes of people with 

dementia. The VR experience served as a prompt to reassess the capabilities of people 

with dementia in ways that differ from traditional assessments, such as passive 

observation or verbal reporting. Initially, care staff were astonished at how people with 

dementia were able to embrace the technology and enjoy it, as highlighted in section 

5.2.2. There was a shift in their perception as they observed people with dementia 

exceeding expectations and adopting the technology. The care staff's reflections 

highlighted the transformative potential of VR experiences for people with dementia, 

challenging stereotypes and fostering surprise in enjoyment and engagement.  

"I was quite shocked actually at how much they (residents) were 

engaged in it (VR), and they really did enjoy the session. They were 

transformed, and they were showing really positive behaviour to it. 

VR changed how we perceive the residents. Sometimes, we don't fully 

realise what they're capable of." [CS-2, F-2-F Session #1, Interview, 

P2] 

Furthermore, care staff noted that VR technology has given them a new dimension to 

their caretaking, as it broadens their understanding of people with dementia and how 

they evolve throughout the progression of the condition. VR was seen as a new tool 

to improve the care staff's ability to connect with and understand people with dementia 

on a deeper level.  

"Through VR, I've learned more about some residents and their 

experiences and about their limitations and capabilities than other 

activities... It showed me that some residents have, not just from the 

point of view of the experience of their life but also their experience 

of dementia or their experience of getting older and how it has limited 

that sort of inquisitiveness and acceptance of what things are." [CS-

4, F-2-F Session #8, Interview, P3] 
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Moreover, care staff reported that people with dementia could recognise and interact 

with familiar landmarks presented in the virtual world. Surprisingly, care staff noted 

that these recognitions were not possible when previously presented in static images. 

This unexpected finding highlighted the potential of VR sessions to disclose 

previously unknown capacities among people with dementia, providing a window into 

their cognitive capability and expanding our comprehension of these capabilities.  

"There was one resident who actually was saying: "Oh, that's 

Buckingham Palace". They actually recognised, which doesn't 

happen very often, quite a few of the London landmarks in the VR. 

Usually, if we showed them a picture of Buckingham Palace, most 

residents don't recognise it... The VR sessions illuminated a little bit 

of an insight into residents' capacity. They've got more capacity than 

I realised." [CS-6, Virtual Session, Weekly Follow-up, P3] 

Understanding dementia can enable care staff to deliver high-quality care that can 

diminish communication problems and improve relationship quality between the care 

staff and people with dementia (Jütten et al., 2018). Consistent with the findings, 

several studies underscored the feasibility of using VR interventions to educate care 

staff about dementia (Hicks et al., 2023; Jones et al., 2021; Wijma et al., 2018). The 

findings indicate that VR experiences can advance this experience to become an 

educational tool for care staff. The VR experiences provided a new insight into the 

capabilities of people with dementia, which could significantly impact the 

development of tailored care approaches and interventions, allowing care staff to 

perceive individuals with dementia from a different perspective.  

6.2.4  Fostering a Positive Work Environment 

It was evident through the findings that VR had the potential to promote a conducive 

and constructive work environment among the care staff at their job site. Through 

follow-ups and interviews, care staff highlighted the uplifting nature of the VR 
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sessions. They reported enhanced job satisfaction and improved emotional well-being, 

attributing these benefits to observing the enjoyment and engagement that VR 

facilitated among people with dementia. Care staff used words such as "heart-

warming", "very positive", "lovely", and "good experience" to describe the VR session 

and their accompanying emotional states while overseeing the residents' responses. 

They also reported feelings of appreciation when people with dementia showed signs 

of satisfaction, enjoyment and gratitude toward them during or after their VR 

experiences, such as “Oh, that’s lovely!” and “It’s really amazing what you see!”. At 

times, care staff received direct expressions of appreciation and gratitude, which 

enhanced their emotional connection. Such incidents promoted a positive work 

atmosphere among the care staff, leaving them feeling recognised and valued for their 

efforts.  

 "HCI researcher: Did you like (CS-1) being here with you? PwD-1: 

Oh yes, CS-1: That’s good (laughing), PwD-1: I wouldn’t do it 

without you, CS-1: Thank you, HCI researcher: How did [CS-1] help 

you? PwD-1: Just being with me, held my hand, I think (laughing), 

thank you, and thank you very much for doing it." [PwD-1, F-2-F 

Session #1, Conversation during VR Session, P2] 

Some care staff stated that the VR sessions made them feel fulfilled at work and happy 

because they shared meaningful experiences with people with dementia, especially 

while observing their reactions. Seeing the joy and contentment on the faces of people 

with dementia during the VR sessions can elicit similar sentiments in care staff. 

"It (VR session) makes me feel really happy to see them (the residents) 

happy... heart-warming! I was quite happy with their responses." 

[CS-1, F-2-F Session #2, Interview, P2] 
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Care staff revealed that they not only experienced an enhanced sense of wellness but 

also observed carryover effects outside the workplace, noting increased happiness at 

home after the deployment sessions. 

"I feel happier when I go home after doing them (VR sessions) … I 

enjoy doing them with our residents… seeing them happy is really 

nice... It’s lovely” [CS-2, F-2-F Session #2, Interview, P2] 

Furthermore, care staff reported that they have been sharing their positive feelings 

stemming from the sessions with their family members, extending the impact and 

significance of these sessions beyond the immediate caregiving setting.  

"It is very interesting to see just how the VR can, at times, take a 

resident's anxiety away and see how they become so passionate about 

sharing past experiences. It has been really very pleasing to see our 

residents like that. I've been talking to my husband about the sessions 

and how they make me feel." [CS-8, Virtual Session, Weekly Follow-

up, P3] 

Additionally, care staff disclosed that the VR sessions held a therapeutic significance 

for both them and people with dementia. As people with dementia enjoyed the VR 

experiences and shared stories about their past, the care staff felt grateful for being 

part of these unfolding memories, knowing they were contributing to improving the 

QoL for the people they cared for.  

 "These VR sessions became therapeutic for both parties, which made 

them friendly and comfortable in conversation with me. It feels like 

you became a close friend to them, which makes me so grateful I 

could give them comfort and joy... It feels so good to be able to share 

these moments together with them. The VR sessions gave me 

satisfaction." [CS-5, F-2-F Session #8, Interview, P3] 

Care staff in care facilities face high physical and psychological demands, leading to 

burnout (Costello, Cooper, et al., 2019; Fjelltun et al., 2009). These demands cause 
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symptoms of depression and diminished mood as well, where interventions are needed 

to help decrease care staff stress and lessen the burden on healthcare resources 

(Donaldson et al., 1998). If not addressed, care staff stress can lead to high sickness, 

high absenteeism, high turnover, low productivity, and low job satisfaction (Islam et 

al., 2017). As such, the implementation of VR, based on the feedback from the care 

staff in this research, is a potential intervention to enhance the working environment 

of care staff to improve their overall well-being and job satisfaction. The findings align 

with a recent study by Shree Adhyaru & Kemp (2022), which demonstrated that VR 

could promote well-being and increase feelings of happiness among National Health 

Services clinicians. They also align with several studies, which showed that when care 

staff feel appreciated, they feel empowered, highlighting that their job is worth doing, 

making up for any difficulties and stressors encountered on the job (Foà et al., 2020; 

Moyle et al., 2003; Zimmerman et al., 2005).  

6.3  Summary 

This chapter describes the findings of the two phases, researcher-led and care staff-

led VR deployment, of a comprehensive study investigating the deployment and 

engagement of care staff in co-leading and independently leading VR sessions in care 

facilities. The findings highlighted the crucial role of care staff in the physical and 

emotional safeguarding of people with dementia to ensure effective and secure VR 

sessions, starting with explaining what VR is to the latter. Furthermore, it was evident 

through the findings that VR has the potential to enhance the rapport between care 

staff and people with dementia by fostering broader and extensive conversation, 

providing a milieu for a deeper understanding of the latter’s experiences. Moreover, 

the VR sessions allowed care staff to uncover the capabilities and attributes of people 

with dementia, changing their perception of this population. In addition, it was also 
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clear that those sessions created a positive work environment for care staff, extending 

beyond their work facilities.   

The next chapter will address findings related to the adoption of VR in organisations, 

emphasising the challenges hindering technology integration. Moreover, it will 

provide insights into technology acceptability, adoption, and the facilitation of 

adoption in dementia care settings. 
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Chapter 7:  Adopting VR in Dementia Care 

Settings 
  

The previous chapter (Chapter 6) explored the findings related to Virtual Reality (VR) 

deployment and the care staff's engagement with the technology. The chapter provided 

an overview of the care staff's implementation of VR in their care facility. It described 

the role of care staff in safeguarding the physical and emotional well-being of people 

with dementia.  It also explained the potential of VR to improve rapport between care 

staff and people with dementia. Moreover, the chapter demonstrated the potential of 

VR as a tool to enable care staff to understand the capabilities of people with dementia 

and to enhance the work environment for the former. 

To understand the processes involved in accepting and adopting novel technology in 

a multidimensional care setting, it is necessary to investigate organisational barriers 

and cultural dynamics. Merely acceptance of the technology may not guarantee its 

adoption and efficient deployment. Hence, this chapter will present the results from 

Phases Two and Three, research-led and care staff-led deployment, respectively, 

focusing on factors crucial for adopting VR technology in dementia care settings.  

Although 6 care settings were identified as suitable for deploying VR during Focus 

Groups (FGs) and Discussion Rounds (DRs) in the Preliminary Phase (see section 

3.5.1), two care setting managers withdrew from the trial, claiming increased staff 

workloads and burdens caused by COVID-19-related demands. Their primary 

challenges were scheduling care staff for VR session delivery and securing logistical 

and space requirements.  
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7.1  Findings 

The findings discussed in this chapter aims to investigate the factors influencing the 

acceptance and adoption of VR technology in care settings, focusing on identifying 

barriers and facilitators. This was achieved by an inductive theme analysis. As 

described earlier, the audio recordings were transcribed verbatim, which allowed 

codes and themes to emerge naturally from the data. The data analysed included 

interview notes from people with dementia and care staff, including managers, weekly 

follow-ups with care staff, qualitative observation notes and quantitative measures. 

Where applicable, quantitative data were included in the findings to provide more 

insight into the themes and to substantiate the qualitative observations with 

measurable evidence. Consequently, the following 4 themes were identified:  

i) Barriers to Technology Integration 

ii) Acceptance as a Factor of Adoption: Insights through Technology Acceptance 

Model (TAM) 

iii) Engagement as a Factor for Adoption 

iv) Facilitating VR Adoption in dementia Care Settings  

Table 7.1 provides a brief explanation of each theme. 

Table 7.1: A Brief Explanation of the Themes 

Theme Key Focus of the Themes 

i) Barriers to Technology Integration Challenges such as institutional culture 

and logistical constraints affected the 

integration of VR. 

ii) Acceptance as a Factor of 

Adoption: Insights through TAM 

Stakeholders' perceptions of usefulness 

and ease of use influenced VR adoption, 

aligning with the TAM framework. 

iii)  Engagement as a Factor for 

Adoption 

Active engagement of care staff and 

people with dementia supported the 

potential for VR adoption. 

iv) Facilitating VR Adoption in 

Dementia Care Settings 

 

Effective implementation of VR 

depended on support from managers and 

care staff, highlighting their key role.  
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7.1.1  Barriers to Technology Integration 

This theme describes the findings related to the obstacles encountered in integrating 

VR at a managerial level. During the Preliminary Phase, where the foundation for this 

comprehensive study was laid through FGs and DRs (see section 3.5) care managers 

and the administration team of the care providers showed great interest in utilising VR 

in their care settings. However, integrating VR into the day-to-day practices of the 

care settings was a different matter. Challenges arose from the institutional culture of 

the settings, including staff and managers' perceptions of the suitability and benefits 

of VR for people with dementia. Despite participating in the kick-off meeting, FGs, 

and DRs in the Preliminary Phase, some remained sceptical about the rationale behind 

considering VR. Nevertheless, the testimonials and word of mouth from peer care 

managers who had overseen VR sessions and encountered comparable concerns, 

expectations, and challenges ultimately changed their opinion. 

"Last week, CS-3 asked why I had not approached care home (X) to 

participate, given that many residents fulfilled the criteria. I 

explained that management had stated otherwise. Today, CS-3 

informed me that after sharing their VR reactions, care home (X) 

agreed to permit VR deployment despite initially doubting its 

suitability despite having eligible residents." [Human-Computer 

Interaction (HCI) researcher's Notes, Data Collection, P2] 

Furthermore, it was anticipated that the care staff training would be challenging due 

to time constraints. For this reason, the aim was for it to be concise. Care staff 

commented they were happy about it and did not feel it took them away from their 

jobs for too long. Only 8 of the 17 trained care staff members could conduct VR 

sessions. Six care staff members withdrew due to a staff shortage at their care facility.  
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"CS-2: There should be a person responsible for the VR deployment 

other than caregivers… It's sad to say, but they don't have the time to 

sit down with them (people with dementia) for a long time… I don't 

think it's in their kind of day-to-day routine to kind of have time for 

activities as much as that." [CS-2, F-2-F Session #1, Interview, P2] 

In addition, the other three care staff members withdrew because they could not 

manage the additional paperwork required for the study alongside their existing 

responsibilities and workload. 

 "I am finding it difficult to find time…I hated the paperwork. On top 

of our documentation, it was kind of an added pressure that I didn't 

need." [CS-9, Virtual Session, Weekly Follow-up, P3]  

Unsurprisingly, securing the logistics for the VR deployment was a challenge. In the 

deployment plan set in the Preliminary Phase (see section 3.6) it was agreed that a 

private room was required within the care facility to conduct the VR sessions, with 

the cafeteria supplementing the former as needed during its occupancy. However, in 

such a busy and highly demanding environment, the care managers struggled to secure 

another location for conducting the sessions if the private room and the cafeteria were 

unavailable. Sometimes, they were unable to do so. 

 "When I arrived at the care home, I was surprised to find out that the 

designated private room was unavailable, requiring the VR session 

to be relocated. The alternative location lacked a reliable internet 

connection, resulting in rescheduling all the sessions for that day." 

[HCI researcher's Notes, Data Collection, P3] 

An additional logistical issue pertained to scheduling conflicts with pre-existing 

activities for people with dementia. In care home settings, activities are typically 

planned a month in advance, making it impractical to arrange occasional VR sessions. 

Challenges arose during the VR sessions because the study commenced after the 

monthly activity schedule was established. These schedule conflicts 
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impacted the consistency of VR sessions during the first month, as care staff had to 

balance pre-existing commitments with the new VR activities. To address this issue, 

the HCI researcher collaborated with care home staff to find feasible time slots that 

would cause minimal disruption to the established routine. Additionally, attempts were 

made to incorporate VR sessions into the regular activity programme for the following 

months, assuring a smoother implementation. 

"We put it (the VR activity) on our June monthly activity list, so we 

had time to fit it in weekly...I think the sessions went well because 

we've been putting them into our activities list. So we're making sure 

that we get quite a few of them in every week... Planning ahead of 

time works really well to make sure that we get the sessions done... 

It's best to schedule them before."  [CS-4, Virtual Session, Weekly 

Follow-up, P3] 

 

Figure 7.1 illustrates the impact of barriers on the progression of the research 

presented in this thesis. 

 

Figure 7.1: Impact of Barriers to Technology Integration on the Research 

Progression 
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Moreover, the technology integration by the care managers of 4 care settings was 

believed to be severely affected by the burden of logistics (i.e. location, staffing, etc.) 

required to arrange VR sessions. As such, it was found that the success of VR in being 

realistically deployed in dementia care settings relies on how well VR becomes 

embedded as part of the existing care plan for people with dementia, aiming to 

minimise the amount of preparation and logistics planning required to deploy VR. In 

an interview with CS-1, they proposed an idea of how VR could be harmonised within 

a fixed activity in their care setting for a better deployment consideration: 

"CS-1: You can do sort of an activity based on one scenario, so for 

example, if we're having a theme about Mexico, we can have 

scenarios [referring to VR content]. I suppose it would become an 

activity that we are able to implement into our planners… It would 

be just another thing that we can add to our repertoire rather than 

the same things over and over again." [CS-1, F-2-F Session #1, 

Interview, P2] 

Despite the many potential benefits VR can offer people with dementia in long-term 

care, deploying such technology requires substantial organisational resources at 

various levels. This includes organising training sessions for care staff and managers 

to familiarise them with the technology's impact on people with dementia, thereby 

increasing acceptability and ensuring successful deployment. However, research 

reported that care staff in these settings experienced burnout due to excessive 

workload (Chamberlain et al., 2017). This issue greatly affects the feasibility of 

successfully delivering interventions in these facilities. Furthermore, long-term 

behaviour change improvement is another challenge at individual and organisational 

levels. The degree to which an intervention program or technology is integrated and 

maintained refers to whether it becomes part of routine practice or institutional culture 

(Glasgow et al., 1999). Given the limited resources in most care homes, primarily 
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focused on delivering care and managing daily operations, effective planning and 

proper oversight are crucial. The findings align with previous literature recommending 

that introducing technology into care settings requires careful consideration of staff 

time and availability (Waycott et al., 2022). This is particularly important in dementia 

care settings where care staff are subject to substantial workload pressure and burden 

(Yamamoto-Mitani et al., 2002). Because of this, facilitating the successful 

deployment of VR technology in these settings involves addressing these challenges 

and seamlessly incorporating the technology into everyday practice.  

7.1.2  Acceptance as a Factor of Adoption: Insights through TAM 

Technology acceptance is the attitude toward technology (Renaud & Biljon, 2008). It 

could be considered a pre-adoption stage and is valuable for assessing the adoption 

possibility (Jia et al., 2015). As such, this theme explored key stakeholders' acceptance 

of technology based on TAM. TAM suggests two essential factors influencing users' 

attitudes toward acceptance of technology: Perceived usefulness and perceived ease 

of use (Davis, 1989). Perceived usefulness is the degree to which a person believes 

using a particular system would enhance their job (Davis, 1989). TAM has been 

successfully applied in qualitative research (Abbas Borhani et al., 2021; Sánchez-

Prieto et al., 2014; Singh & Srivastava, 2019). Accordingly, organisations' motivation 

to adopt VR may be influenced by the positive outcomes of deploying the technology 

and its impact. Firstly, an essential aspect of the perceived usefulness of this 

technology, which motivates organisations to adopt it, is its impact on individuals with 

dementia. Positive experiences of people with dementia can influence organisational 

decisions since they demonstrate that VR technology is compelling and engaging. 

When people with dementia express enthusiasm and pleasure with VR, it provides 

persuasive proof that the technology can improve their Quality of Life (QoL). 
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This, consequently, can justify the investment in VR technology because the benefits 

go beyond functionality and include better emotional and psychological well-being. 

In this context, the findings in Chapter 5 (The Impact of VR on People with Dementia 

and Their Family Members) revealed that people with dementia found VR beneficial 

and enjoyable. Specifically, all people with dementia (n=17) expressed willingness to 

engage in additional VR sessions. They reported experiencing nostalgic recollections, 

resulting in a sense of joy. When PwD-6 was asked about their "castle" VR experience 

as per their request from a previous visit, they replied:  

"PwD-6: It was a good experience, exciting experience. It is a nice 

feeling. I lived in a castle for five years during the war. It was a proper 

castle… This (the VR content) looks lovely, lots of trees … Nostalgic, 

yes, nostalgic… I feel contented. I would like to be there." [PwD-6, 

F-2-F Session #2, Interview, P2] 

When asked if they would participate in another session the following week, PwD-2 

said, "Yes, I would. Yes, indeed!" expressing enjoyment and engagement in the VR 

sessions. 

Secondly, another aspect of the VR's perceived usefulness that encourages 

organisational adoption is its impact on family members. Involving family members 

in caring poses considerable organisational challenges, mainly when geographical and 

time constraints limit their participation despite their willingness. However, family 

members' positive feedback regarding VR's potential to reduce burden and guilt (see 

section 5.2.6), particularly in facilitating virtual experiences, such as holidays with 

frail loved ones, highlights a compelling organisational motive to adopt this 

technology. This perceived usefulness underscores practical solutions and emphasises 

VR's emotional impact on improving the QoL and connectedness for both family 

members and people with dementia. Such adoption can correlate with organisations' 
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goal of enhancing caring services and fostering a satisfying care experience, 

increasing organisational responsiveness to these demographics' emotional and 

practical requirements. 

"FM-5: It (VR) could alleviate some guilt when you can't go on 

holiday, and you can't take your mother because they're too fragile… 

(You can) do some visits using virtual reality." [FM-5, Focus Group 

#2, P1] 

Thirdly, the care staff's perceived usefulness of VR can motivate organisations to 

adopt the technology. Chapter 6 (The Impact of VR on Care Staff) presented various 

ways in which VR has improved the well-being of care staff. Care staff reported VR 

increased their job satisfaction and contentment during the VR sessions and allowed 

them to gain deeper insights into the past and present experiences of people with 

dementia. Consequently, these encounters enhanced their emotional well-being and 

empathy towards people with dementia. Therefore, the positive perspectives and 

experiences of care staff can help to promote adopting VR technology in 

organisations. A more satisfied and well-supported staff will likely have lower 

turnover rates, resulting in stability and continuity of care within the organisation. 

"It (VR session) makes me feel really happy to see them (people with 

dementia) happy... heartwarming! I learned a lot about the residents 

through VR. I learned about their past, travelling and their history, 

the expeditions they have been on, and even about who they went on 

holiday with." [CS-4, Virtual Session, Weekly Follow-up, P3] 

Also, care staff suggested that VR could benefit both themselves and people with 

dementia in their care setting. Care staff noted that VR provided novel and engaging 

experiences for people with dementia, indicating that such technology could stimulate 

cognitive function and elicit positive memories through immersive environments. 

Also, they disclosed that VR could potentially improve the QoL of people with 
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dementia by allowing them to explore new experiences virtually. This can also serve 

as a driving force to encourage organisations to adopt the technology as it provides 

them with new care pathways. 

"I think it's good for them to… try new things and see new things just 

like what happened with PwD-2; not only it (VR) took them 

somewhere but helped them to think back like reminiscing and stuff 

like that. I think people will enjoy it (VR) to make them feel like they've 

got more life. They can go places; they can see things that they don't 

always get to see." [CS-1, F-2-F Session #2, Interview, P2] 

Moreover, care staff reported that using VR can improve the services they provide for 

people with dementia, redirecting the latter's focus when they are distressed. This 

insight emphasises that deploying VR can improve care approaches for people with 

dementia. As a result, it can encourage organisations to adopt VR as it can potentially 

enhance their care interventions and quality. 

"CS-10: Some of the behaviours that are difficult to manage when 

people are distressed… as using it (VR) as a kind… of refocusing 

people with dementia and kind of distracting them from what's going 

on." [CS-10, Focus Group #2, P3] 

Perceived ease of use is the degree to which a person believes that using a particular 

system would be free of effort (Davis, 1989).Throughout this comprehensive study, 

people with dementia were not responsible for setting up the system. Therefore, 

perceived ease of use might not be relevant in this context. After completing their 

training, most care staff reported that both operating and setting up the VR equipment 

were straightforward, indicating ease of use of the VR technology. When technology 

is regarded as easy to use, it suggests that limited training and support are needed, 

which can contribute to reducing costs and barriers to implementation and increase 

the probability of technology acceptance and effective integration into existing 
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workflows in the organisation. Hence, these elements combine to make adopting such 

technology more appealing for organisations, as they expect a good return on 

investment and service without much interruption to their workflow. 

"HCI researcher: Did you find the system complicated to use? CS-1: 

No, it was easy to set up; I know how to do it. CS-3: No, not once I 

get the hang of it… HCI researcher: Was it easy to use? CS-3: Yes, it 

was…Once you know your way of setting it up… using the App is 

easy." [HCI researcher, CS-1 & CS-3, F-2-F Session #2, Interview, 

P2] 

Family members' perspectives on the perceived ease of use of VR were favourable. 

They were provided two links to join the session remotely: one for a video 

conferencing platform and one for connecting to the Application. They reported that 

connecting to the links was smooth and straightforward, suggesting the technology's 

user-friendliness, especially since there was no need for additional learning or 

technical support. Remote VR sessions can be considered an extension of 

organisations' services, particularly since they improve accessibility between family 

members and their loved ones in care settings without requiring substantial technical 

knowledge or further training. This enhances operational efficacy, motivating 

organisational adoption.   

"HCI researcher: How did you experience simultaneously setting up 

the video chat and VR links? FM-1: It was easy. HCI researcher: 

Were the instructions clear? FM-1: yes. HCI researcher: Did you 

face any problems using this? FM-1: No. HCI researcher: Did you 

have to learn anything to use it? FM-1: No. HCI researcher: Did you 

need technical support at some point? FM-1:  I didn't." [HCI 

researcher & FM-1, Remote Session, Interview, P2] 

The relationship between technology acceptance and adoption in organisations is well 

documented in the literature (Rodić et al., 2023; Syed-Abdul et al., 2019), mainly 
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through frameworks like TAM (Davis, 1989). This acceptance is critical because it is 

a prerequisite to actual adoption (Renaud & Biljon, 2008). When stakeholders within 

an organisation regard technology as beneficial and straightforward, their positive 

attitudes towards it grow, increasing adoption levels. Notably, implementing VR in a 

dementia care setting adds a new dimension to the caregiving experiences of people 

with dementia (Appel, Ali, et al., 2021), including their family members (Afifi et al., 

2022) and care staff (Siriaraya & Ang, 2017). These benefits, highlighted in the 

findings, emphasise VR's transformative potential, which can encourage 

organisations to adopt this technology to improve their caring practices and overall 

operational efficiency. 

7.1.3  Engagement as a Factor for Adoption 

Engagement refers to the act of being occupied or involved with an external stimulus 

(Cohen-Mansfield et al., 2011). In the context of this comprehensive study, 

engagement with technology manifested in broader participation in VR as an activity 

and social interaction. It encouraged not only the participants with dementia but also 

other individuals with dementia around them to partake in VR sessions, where their 

emotional well-being was enhanced due to the VR experiences (see section 5.2.1). 

This theme examined the interaction of people with dementia with VR technology 

from various angles, drawing on the premise that engagement promotes organisational 

adoption. It investigated several aspects of engagement, interest, and participation in 

VR experiences to explore their potential impact on technology adoption on a 

managerial level in care settings. People with dementia showed enthusiasm in 

participating in the VR sessions. Through the observations and the feedback of care 

staff and people with dementia, it was found that people with dementia strongly 

desired to participate in the VR activity. The results of the quantitative measure, The 
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Engagement of a Person with Dementia Scale (EPWDS)- Behavioural Engagement, 

confirmed these observations (see Figure 7.2). EPWDS is measured on a 5-point 

Likert scale ranging from 1 (indicating strong disagreement) to 5 (indicating strong 

agreement), where the total score will range from 10 to 50 (Jones et al., 2018b). The 

positive behavioural engagement, including approaching, reaching out and handling 

the activity and the person/s involved (M=4.50; Mdn=5.00; SD=0.63; MIN=3; 

Max=5), was notably higher compared to avoiding, shoving away, or pulling back 

from the activity or the person/s involved (M=1.13; Mdn=1.00; SD=0.50; MIN=1; 

Max=3). However, a paired-samples t-test showed no statistically significant 

difference between positive and avoidant behavioural responses (p = .054); 

nonetheless, the result suggests a possible trend toward increased approach behaviour 

over avoidance.  

 

 

Figure 7.2: Means of EPWDS - Behavioural Engagement 

In addition, after people with dementia had positive experiences with VR technology, 

they became advocates of the technology. They started promoting it to others. Care 

staff reported instances where people with dementia enthusiastically encouraged 
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others to participate in a VR experience, highlighting the enjoyment derived from the 

experience. Therefore, deploying VR technology in dementia care settings can result 

in better resident outcomes and a more innovative and interactive care environment. 

As one care staff reported in a weekly follow-up meeting: 

"I finished doing (name of resident X) session, then (name of resident 

X) started telling the (name of resident Y) that:" Oh, you need to try 

this, you really need to try this". So (name of resident Y) decided to 

try it and asked me to put the headset on for them. They were all, 

"Wow, wow! I like the sound of the rain and all that's very relaxing". 

They really enjoyed it." [CS-5, Virtual Session, Weekly Follow-up, 

P3] 

The findings from the quantitative assessment of the EPWDS focusing on Social 

Engagement corroborated these observations (see Figure 7.3). The VR sessions 

promoted social engagement among people with dementia. The ratings for using the 

VR experience as a communication channel to interact with staff and other residents 

were notably higher (M=4.56; Mdn=5.00; SD=0.63; MIN=3.00; MAX=5.00) than the 

ratings for distracting other residents and staff during the VR session (M=1.31; 

Mdn=1.00; SD=0.60; MIN=1.00; MAX=3.00). However, a paired-samples t-test 

showed no statistically significant difference in how people with dementia used VR 

to communicate with others compared to using it as a form of distraction (p = .191). 

Although not statistically significant, the result indicates that both social facets were 

present, without a definite dominance of one over the other.  
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Figure 7.3: Mean of EPWDS - Social Engagement 

 

Furthermore, people with dementia often asked when their next session would occur 

at the end of the VR experience, indicating a desire to maintain the interaction and 

continue the VR sessions. Their continuous interest and enthusiasm are indicators of 
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technology, knowing that it will be widely embraced and used. During the deployment 
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home surroundings, even if there was no scheduled VR session. 
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away to Scotland next week." [HCI researcher & PwD-4, F-2-F 

Session #2, Interview, P2] 

Furthermore, as discussed in section 5.2.4, the VR experiences improved the social 

interaction of people with dementia, not only with the care staff but also among 

themselves. The VR content and experience gave people with dementia the 

opportunity to improve their dialogue with each other, fostering further engagement 

in the activity and social cohesion. Such improvements in social interaction and 

engagement contribute to better resident outcomes, greater pleasure among 

themselves and a more harmonious and positive care environment. Ultimately, these 

advancements can make adopting VR appealing to organisations, providing high-

quality care. As one care staff noted: 

"After watching the "cats" video, (Name of resident) said: "I used to 

have a cat. I had a black and white cat." They (a group of residents) 

started a whole conversation about pets which was carried on to 

describing their whole life... That situation opened the door to involve 

the rest of the residents in the conversation. They all carried on a 

conversation related to pets and to growing up around pets." [CS-5, 

f-2-f Session #8, Interview, P3] 

The quantitative measure EPWDS focusing on Verbal Engagement results confirmed 

these observations (see Figure 7.4). During the VR sessions, it was clear that VR 

enhanced the communication of people with dementia with each other through the 

high ratings for initiating, participating or maintaining verbal conversation (M=4.63; 

Mdn=5.00; SD=0.50; MIN=4.00; MAX=5.00) compared to refusing to engage in a 

conversation or verbalising negative comments related to the VR activity or the 

person/s involved (M=1.44; Mdn=1.00; SD=1.21; MIN=1.00; MAX=2.00). However, 

a paired-samples t-test revealed no significant difference in verbal engagement 
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between active participation and refusal to engage (p = .596). Throughout the VR 

sessions, these behaviours manifested at similar levels. 

 

 

Figure 7.4: Mean of EPWDS - Verbal Engagement 

 

Moreover, people with dementia experienced pleasure and satisfaction from 

participating in VR sessions. They enjoyed not only the experience itself but also the 

VR content. They also enjoyed chatting with care staff and other residents before and 

after the exposure, particularly during group sessions. All people with dementia 

reported "having fun" during the session and found the experience relaxing. Care staff 

noted that people with dementia seemed happier after the VR exposure. Participating 

in the VR experience elicited positive feelings and enhanced the mood of people with 

dementia by providing them with personalised content, contributing to reminiscence. 

These findings suggest that engaging in VR sessions can improve residents' overall 

well-being, foster social interactions, and create a positive environment within the care 

facility. Hence, VR technology can be valuable for organisations seeking to increase 
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resident satisfaction and care quality. As one person with dementia noted in an 

interview, highlighting their experience: 

 "Well, you could see, you know, things you wouldn't see like a 

walkway, so it's very amazing… It was nice to see the walkway. Well, 

I don't watch much TV now, but that (VR) was exciting… It was fun. 

It brought nice memories, the woods especially. It reminded me of the 

walks we had during the war. I had a lovely time." [ PwD-2, F-2-F 

Session #1, Interview, P2]   

The quantitative measure EPWDS focusing on Affective Engagement results 

confirmed these observations (see Figure 7.5). During the VR sessions, people with 

dementia displayed high positive affect rates, such as pleasure, contentment or 

excitement (M=4.38; Mdn=4.5; SD=0.81; MIN=2.00; MAX=5.00) compared to those 

displaying negative affect, such as apathy, anxiety or sadness (M=1.50; Mdn=1.00; 

SD=0.82; MIN=1.00; MAX=4.00). Despite the difference between positive and 

negative affective engagement was not statistically significant (p = 1.000), the 

continuously increased positive affect levels imply that VR sessions may contribute 

to more uplifting emotional experience. The lack of statistical significance is likely 

because of the small sample size or consistency in responses. This result suggests that 

participants generally displayed both emotional response types at similar levels. 
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Figure 7.5: Mean of EPWDS - Affective Engagement 

 

Adopting new technology depends solely on behavioural, psychological, and 

emotional engagement with the product (Hussain et al., 2019). People with dementia 

living in care homes tend to have a low rate of engagement in activities and sleeping 

(Smith et al., 2018); thus, increasing engagement is essential. Engagement supports 

well-being by encouraging individuals to feel good about themselves, brings meaning 

to their lives, helps them feel a sense of belonging and provides opportunities for using 

their skills (Jones et al., 2018b). Engagement in VR is unique in dementia settings 

because it offers immersive, enjoyable experiences, providing people with dementia 

with customised, interactive experiences tailored to their preferences. It is also 

important to note that, unlike traditional activities, the distinctively performative (i.e. 

virtual gardening (Siriaraya & Ang, 2014)) and social (i.e. use of avatars in social VR 

(Baker et al., 2019)) nature of VR permits people with dementia to participate in 

virtual worlds that imitate real-world situations, travel experiences, and social 

interactions, resulting in a sense of fulfilment and pleasure. The findings indicate that 

not only people with dementia but also care staff demonstrated considerable 
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engagement with the VR technology, suggesting the potential for beneficial adoption 

of VR in these care settings. As such, the observed engagement ought to motivate 

organisations to adopt the technology as part of the activities they provide their 

residents as they improve outcomes and satisfaction for both people with dementia 

and care staff. 

7.1.4   Facilitating VR Adoption in Dementia Care Settings 

For a dementia care facility to adopt VR technology, it is essential to consider key 

factors influencing the adoption within this specialised environment. As such, this 

theme explored the optimal deployment variable of such adoption to ensure its 

successful implementation. It was found that a key factor that can impact VR adoption 

in dementia care facilities is keeping managers informed and involved in the process, 

which can give valuable support to their staff members, monitor progress, and handle 

any concerns that develop promptly. Management involvement not only makes 

implementation go more smoothly but also confirms the organisation's commitment 

to new technologies and supports their staff members. This proactive strategy can 

increase care staff involvement and confidence in adopting the technology, resulting 

in its long-term integration into care routines. Plus, continual management support can 

develop a culture of innovation and receptiveness to the new technology, which is 

critical for improving care practices and staff satisfaction and retention in care homes. 

During the first week of the VR deployment sessions, a care staff member requested 

to add their manager to the WhatsApp group created to provide technical support, 

discuss concerns and collect weekly data (see section 4.2.5.3) after a 

miscommunication incident regarding scheduling VR sessions. This request 

emphasised the importance of communication and managerial engagement in 
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effectively implementing new technology and supporting staff members throughout 

the process.  

"Thank you for adding me to the group and for clearing this matter 

(name of the HCI researcher). We have a very hardworking team at 

(name of the care home) who dedicate themselves to all challenges." 

[MGR-1, Virtual Session, Weekly Follow-up, P3] 

Another key factor impacting VR adoption in these care settings is the cost-

effectiveness of the technology. When considering adopting technologies, solutions, 

or interventions within dementia care, it is crucial to ensure that these solutions are 

cost-effective and do not add to the existing financial burdens of caring for people 

with dementia (Sayma et al., 2020). The financial challenges are already substantial, 

given the rapid increase in the number of people with dementia (J. H. Kim et al., 2021) 

and the extensive care requirements for individuals who often lose sensory, cognitive, 

and motor skills (Appel et al., 2020). Therefore, to convince decision-makers in 

dementia care settings of the value of VR technologies, the benefits of VR must be 

quantified in such a way that they clearly outweigh the costs (Sayma et al., 2020).  

During the Preliminary Phase, the directors and managers highlighted that the main 

motive behind joining this research was to enhance the QoL of people with dementia. 

As such, when the VR technology was introduced at the kick-off meeting (see section 

3.3) the HCI researcher presented the various studies which have identified the 

multiple benefits of VR that could be linked to an improved QoL such as improving 

mood and promoting positive well-being (Afifi et al., 2021, 2022; Rose et al., 2021; 

Tabbaa et al., 2019; K. Thach et al., 2020), reducing social isolation (Eghtesadi M, 

2020), increasing social connectedness and social interaction (Siriaraya & Ang, 2019) 

and offering a stimulus for the cognition of people with dementia (Caggianese et al., 

2018; Garcia et al., 2012; Preston & Padala, 2022). However, one aspect that might 
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have yet to be previously considered is the difference between measures of success in 

research and the measures of success in the eyes of care management. Predictors of 

success are assessed by care managers who focus on identifying a multifaceted 

contribution of an intervention within their setting (Kelley et al., 2020). In that case, 

it is vital to map the benefits of VR found in the body of literature onto the same 

measures care managers use in evaluating other activities and interventions in the care 

plans of people with dementia. 

It was also found that care staff naturally developed peer system support when they 

encountered technical challenges during the sessions. This system allowed them to 

pair up to conduct the VR sessions jointly. By working in pairs, care staff provided 

mutual assistance and support to overcome these challenges, resulting in smoother and 

more practical sessions. This teamwork approach to conducting the VR session also 

provided care staff with enjoyment. As such, conducting the sessions in pairs led to 

better outcomes. This finding highlights the necessity for training sessions to be 

group-based rather than individually based, enabling care staff to identify who has 

received training and thus promote collaboration.   

"It still takes me about half an hour to set it (the system) up, but when 

(name of care staff member) is here, they help me out, and we do it 

faster together... Last Friday, they were here, and it was easier when 

we did it together and fun. This week, it was much, much easier with 

two care staff members doing the sessions... we sort of subdivided the 

tasks a little bit between us."  [CS-6, f-2-f Session #8, Interview, P3]  

Their collaboration not only enabled more manageable and more efficient session 

execution but also increased their confidence in dealing with any possible issues. 

"(Name of care staff member) and I prepared for the VR session 

together and did them together... much easier and quicker. We feel 

more confident when we do that... because we worked as a team on 
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this session, no challenges before, during or after." [CS-5, Virtual 

Session, Weekly Follow-up, P3] 

VR is now increasingly recognised as a technology that has the potential to support 

people with dementia (Riaz et al., 2021). To enrich their VR experiences, it is 

recommended that care staff and managers be considered significant collaborators in 

implementing these experiences and that their recommendations be considered when 

implementing VR sessions in dementia care facilities. For a practical implementation 

of the technology within such facilities, it is essential to understand the organisation's 

structure and views of care staff on the new technology (Cavenett et al., 2018). For 

example, Hicks et al. (2023) stated that the care staff's feedback regarding evaluating 

VR was sought to provide Alzheimer's Research UK with more insights into 

improving or extending the virtual scenarios, funding permitted, as well as a greater 

understanding of the feasibility and acceptability of using the technology. In line with 

the findings, several studies have highlighted the essential role managers (Juul et al., 

2019; Miller et al., 2023; Nilsen et al., 2020) and care staff (Chaze et al., 2022; Hung 

et al., 2023; Tabbaa et al., 2021) play in technology adoption in such care settings.  

7.2  Summary  

This chapter illustrated the findings on VR adoption considerations when 

implementing the technology in dementia care settings. It defined the obstacles to 

technology integration, such as institutional culture and securing logistics. 

Furthermore, it discussed key stakeholders' perceptions of technology acceptance 

using the TAM, focusing mainly on the perceived usefulness and ease of use. 

Moreover, it investigated the role of engagement as a factor in technology adoption 

within dementia care facilities. Also, it highlighted key factors to facilitating VR 

adoption in these settings to ensure a successful implementation, such as the active 
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and direct involvement of managers and care staff and the cost-effectiveness of the 

technology.  

In the next chapter, the overall findings from chapters 5, 6, and 7 will be discussed, 

demonstrating their significance in the context of existing research. Recommendations 

for future research endeavours will also be presented at the end of the chapter. 
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Chapter 8:  Discussion and Conclusion 
 

Around 55 million people worldwide live with dementia, a progressive and incurable 

condition marked by cognitive decline, memory loss, and behavioural changes (see 

section 2.1.2). While pharmacological treatments exist (see section 2.1.4.3) their side 

effects make them unsuitable for everyone, highlighting the need for alternative 

interventions. Virtual Reality (VR), a promising non-pharmacological approach (see 

section 2.1.4.4) has shown benefits for people with dementia, particularly in long-term 

care settings (see section 2.5.1, 2.5.2). However, deploying VR requires meticulous 

preparation, proper infrastructure, staff training, and evaluation of residents' needs and 

safety. 

This thesis investigates the opportunities, issues, and challenges of designing and 

deploying VR in dementia care, focusing on technical and logistical requirements, 

stakeholder perceptions, and their impact. Considering the scope of a single PhD 

thesis, the research addressed specific gaps in the literature, presenting a three-phase 

comprehensive study exploring VR independent implementation in dementia care. 

The Preliminary Phase gathered the perspectives of healthcare professionals and 

family members on ethical considerations, session facilitation, suitable content, and 

feasibility. Phase Two examined multi-dimensional design issues of VR deployment 

where sessions were led by a Human-Computer Interaction (HCI) researcher (author 

of this thesis). Phase Three explored care staff-led VR implementation and its 

implications. Findings were structured to address stakeholder perspectives (Chapters 

5 and 6) and VR adoption in dementia care settings (Chapter 7). 

This chapter summarises and discusses the findings from the three-phase study 

conducted in the framework of this PhD and attempts to illustrate how VR can be 



 
                                                                                                            186 

 

independently deployed in dementia care settings, taking into consideration key 

stakeholders' perspectives. Afterwards, the implications of the work done in this thesis 

are presented, including limitations and potential directions of future research. Table 

8.1 summarises the main characteristics of the three phases carried out in this thesis. 

 

Table 8.1: Details of the Studies Carried out in this Thesis 

S
tu

d
y

 P
h
as

e 

Investigating the 

contextual dynamics & 

requirements of 

deploying VR in 

dementia care settings 

(The Preliminary 

Phase) 

Researcher-led VR 

deployment (Phase Two) 

Care staff-led VR 

deployment (Phase Three) 

O
b
je

ct
iv

es
 

1) Evaluate the status 

and methods of 

deploying VR in 

dementia care 

settings. 

2) Investigate key 

challenges and 

opportunities in 

deploying VR in 

such settings. 

3) Explore factors 

influencing VR 

acceptance and 

adoption. 

 

1) Investigate how to 

deliver engaging VR 

experiences to people 

with dementia. 

2) Explore how VR can 

support family members 

remotely. 

3) Identify care staff and 

managers' VR adoption 

concerns. 

4) Investigate how VR can 

be better designed, 

considering key 

stakeholders' 

perspectives. 

1) Investigate the 

feasibility, 

opportunities, and 

challenges of care 

staff implementing VR 

independently. 

2) Explore how VR 

impacts the emotional 

engagement of people 

with dementia and 

care staff. 

3) Explore whether VR 

can promote well-

being and elevate 

mood in the longer 

short term. 

M
et

h
o
d
/s

 Qualitative Study Mixed methods design 

study 

Mixed methods design 

study 

A
p

p
ro

ac
h
 Analysis of data 

collected in focus 

groups, discussion 

rounds and HCI 

researcher's notes 

Analysis of semi- 

structured interviews, 

observation notes and 

quantitative measures 

Analysis of semi- 

structured interviews, 

weekly follow-ups and 

quantitative measures 

A
n

al
y

si
s 

Thematic analysis Thematic analysis and 

Excel-based quantitative 

analysis 

Thematic analysis and 

Excel-based quantitative 

analysis 
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S
am

p
le

 S
iz

e 

- Kick-off 

brainstorming meeting 

with 9 participants 

from Avante Care & 

Support 

- 5 focus groups 

with 19 

participants 

- 13 discussion rounds 

with 17 participants 

- 6 people with dementia 

- 4 family members 

- 3 care staff 

- 11 people with dementia 

- 5 care staff 

O
rd

er
 o

f 

F
in

d
in

g
s 

Chapter 3- Key 

outcomes and 

deployment plan 

- Chapter 5: The Impact of VR on People with Dementia 

and their Family Members 

- Chapter 6: The Impact of VR on Care staff 

- Chapter 7: Adopting VR in Dementia Care Settings 

M
ai

n
 F

in
d
in

g
s 

- The selection of care 

facilities. 

- The exclusion and 

inclusion of people 

with dementia. 

- The training of care 

staff and the toolkit. 

- The selection of the 

VR equipment, App 

and content. 

- The crafting of the 

deployment plan. 

Chapter 5 

- VR can improve 

the emotional 

well-being and 

mood of people 

with dementia. 

- VR can alleviate 

apathy. 

- VR can enhance 

the Quality of Life 

(QoL) for people 

with dementia by 

supporting person-

centred care and 

preserving their 

personhood. 

- VR can promote 

social 

connectedness 

among people 

with dementia. 

- VR can offer a 

shared and 

interactive 

experience for 

people with 

dementia and their 

family members, 

enriching 

conversations. 

- VR can allow 

family members 

to care for their 

loved ones 

virtually, reducing 

feelings of guilt. 

 

Chapter 6 

- Care staff are 

crucial in 

safeguarding 

the emotional, 

physical and 

contextual well-

being of people 

with dementia 

while 

implementing 

VR.  

- VR can 

enhance the 

relationship 

between care 

staff and people 

with dementia. 

- VR can enable 

care staff to 

understand the 

capabilities of 

people with 

dementia better. 

- VR sessions 

can contribute 

to fostering a 

positive work 

environment for 

care staff. 

 

Chapter 7 

- Institutional 

culture and 

securing logistics 

are the main 

barriers to 

integrating VR in 

dementia care 

settings. 

- Key 

stakeholders' 

acceptance of VR 

technology can 

be a factor in 

adopting the 

technology. 

- Engagement 

with the 

technology can 

be another factor 

of adoption. 

- Managers and 

care staff within 

a care facility 

play a crucial 

role in 

successfully 

implementing the 

VR technology. 
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8.1   Research Questions Addressed 

Overall, this thesis has addressed four research questions: 

• Considering key stakeholders' perspectives and organisational contexts, what are 

the multi-dimensional factors of VR technology acceptance in dementia care settings? 

The first research question was addressed in Chapters 3, 5, 6, and 7. It was found that 

the following 7 key factors impacted technology acceptance: a) Streamline 

Technology, b) Appealing and Suitable VR Content, c) Family Members' 

Involvement, d) Training Content, e) Care Staff Confidence, f) Guarding Serene VR 

Experiences, g) The Ripple Effect and h) Quality Enhancement in Dementia Care.  

a) Streamline Technology 

Designing intuitive and straightforward VR solutions facilitated technology 

acceptance, as detailed in Chapter 3. This result is consistent with the literature, 

highlighting the importance of selecting the right kind of simple VR system for staff 

(Miller et al., 2023) and the value of an easy-to-set-up VR system (Tabbaa et al., 

2019). The simple VR design includes a system that is easy to install, use, and 

maintain, requiring minimal technological knowledge and limited training. These 

features minimise the complexity of operating the system, encouraging the care staff 

not only to use the technology but also to integrate it into their everyday activities.  

Furthermore, stakeholders' positive experiences with VR, including their awareness 

of VR's potential to improve facilities' service and care outcomes, played a role in 

technology acceptance, as detailed in Chapters 4, 5 and 6. Also, family members and 

care staff noted that the technology was user-friendly. These findings are consistent 

with the Technology Acceptance Model (TAM) principles, which indicate that 

perceived usefulness and ease of use are critical factors in an individual's 

acceptance of new technologies (Davis, 1989). The user-friendly system in this 
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context primarily encompasses the pre-configured hardware (i.e. setting up in advance 

VR headset to ensure easy use with necessary settings like display calibration, Wi-Fi 

connectivity, and application installation already carried out, reducing the need for 

extra user setup.) and preloaded software (i.e., installing the VR application in advance 

on the VR headset to ensure that the system is ready for immediate use, including 

access to preloaded VR content requiring no additional effort from users), and clear, 

straightforward instructions to follow. These elements can not only promote a smooth 

user experience but also lessen the need for further learning and continuous external 

technical support. 

b) Appealing and Suitable VR Content  

The design of VR content is crucial for its acceptance by people with dementia. 

Chapter 5 findings indicate they were likelier to enjoy motion-based, virtual 

interaction and narration material. Other studies have investigated designing engaging 

VR content, particularly for people with dementia, as it improves the experience 

outcomes (Morrissey et al., 2017; Moyle et al., 2018). For example, Siriaraya & Ang 

(2014) reported that people with dementia were more engaged with ludic experiences 

that employed bright and contrasting colours and experiences with stimulating visual 

and sound effects that involved numerous sensory modalities. However, this finding 

broadens the understanding of designing engaging VR content for people with 

dementia. It provides novel insights, demonstrating that people with dementia showed 

an increased acceptance when the content included motion-based components, which 

boosted liveliness and led to a sense of reality and authenticity. Interaction with virtual 

humans created a sense of connection with the content and social presence, while 

narration provided meaningful context to the experience. These elements jointly 

improved engagement, enjoyment and satisfaction by offering sensory stimulation. 
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c) Family Members' Involvement 

Family members' involvement in VR deployment could boost technology acceptance 

among participants with dementia. VR experiences have contributed to alleviating 

family members' feelings of guilt and facilitating positive interactions, nurturing trust 

between them and care staff. These insights could improve family members' 

technology acceptance by increasing transparency, communication, and reliability 

between them and the care staff.  

These results align with previous research, which noted that increased family 

involvement was essential to residents and directly linked to improved QoL; such 

involvement could also enhance the quality of staff-family relationships and preserve 

their loved one's identity (Gaugler, 2010; Gaugler & Mitchell, 2022). Good 

relationships and positive interactions increase residents' QoL and the Quality of Care 

(QoC) as they allow information-sharing, open communication, better collaboration, 

and person-centred care. Such an enriching environment helps avoid 

misunderstanding and staff-family conflict, which could lead to dissatisfaction with 

care services and emotional support for all parties. 

The results also align with previous studies, which demonstrated the impact and 

influence of family members on their older loved ones' technology acceptance 

(Arntzen et al., 2014; Luijkx et al., 2015; Peek et al., 2016). Dementia often leads to 

overwhelming emotional encounters for those living with the condition, particularly 

when faced with new experiences such as engaging with an unfamiliar technology. 

The acceptance of such technology by a family member can ease these overwhelming 

feelings and reduce anxiety, encouraging the individual with dementia not only to 

accept the technology but also to feel safe using it. 
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d) Training Content  

Care staff training sessions, supplemented with a toolkit, contributed to increased 

technology acceptance, as detailed in Chapter 6. The training addressed VR 

deployment aspects, such as VR's technicality and physical safety considerations. 

Furthermore, it was essential to make the care staff aware of VR's benefits for people 

with dementia in these sessions. Educating staff on these benefits could reduce 

misconceptions about the technology deployment in dementia care settings and allow 

them to understand the added value this technology could bring to these settings. 

When care staff realise that VR could contribute to their residents' emotional, 

cognitive, and social well-being, they would be more inclined to accept it, promote its 

use, and include it in their care routines. The findings align with several previous 

studies, emphasising the crucial impact of training sessions on care staff (Hung et al., 

2023; Miller et al., 2023; K. S. Thach et al., 2020). A study by (K. Thach et al., 2021) 

aimed at developing VR guidelines in residential aged care highlighted that training 

care staff to facilitate VR experience and raising awareness of the technology's 

benefits were essential for enhancing their acceptance.  

e) Care Staff Confidence 

Care staff confidence in deploying VR technology was essential to the sessions' 

success and technology acceptance, as detailed in Chapter 6. Effective technology 

management, engaging session delivery, and participant assistance increased 

acceptability among care staff and residents, emphasising the need for training and 

continuous support to build confidence. Hogan-Murphy et al. (2021) stated that the 

key barriers to a system implementation included inadequate training, organisational 

support and the need for ease and confidence in system use. In the context of training 

care staff in dementia care, confidence is an essential outcome, as it provides them 
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with strategies and practical tools that can be directly applied in their settings (Palmer 

et al., 2014). The findings, supported by earlier research (Gong et al., 2004), indicated 

that confidence in using a new technology enhanced its acceptance, as it impacted 

users' perceptions of ease of use and usefulness, which were crucial factors in 

accepting such a technology. However, a distinctive aspect of this finding was 

implementing various strategies to enhance care staff confidence. The process started 

with rigorous training, where additional sessions were offered to them as needed based 

on their technical proficiency. This was followed by a mock session where care staff 

delivered VR sessions to their peers, after which they received feedback from the HCI 

researcher on improving their delivery. Before delivering the sessions to people with 

dementia, they were encouraged to familiarise themselves further with the system and 

equipment. Finally, care staff were offered continuous remote support when needed, 

allowing them to resolve any concerns or technical difficulties in real-time and making 

them feel more prepared and secure in handling technology. This support system 

reassured them in the face of problems and instilled a sense of mastery and 

competence, resulting in smoother and more successful VR experiences for persons 

with dementia. 

f) Guarding Serene VR Experiences  

The findings in Chapter 6 underscored that safeguarding the physical and emotional 

well-being of people with dementia is vital for technology acceptance. Familiar care 

staff, wireless VR headset and tailored VR content were crucial for ensuring stress-

free sessions and reducing distress. Consistent with prior studies, it is essential to 

address safeguarding issues when working with people with dementia (Ajeet Gokani 

et al., 2024; D. Flynn et al., 2003; Lawrence & Banerjee, 2010). Coldham & Cook 

(2017) noted that adapting the VR system to meet the needs and preferences of elderly 
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users increased its likelihood of acceptance. Similarly, Ijaz et al. (2019) emphasised 

that creating a stress-free VR experience improved the acceptability of this 

technology. For this to be achieved, it was uniquely found that several measures 

needed to be implemented across the three phases of this research. Firstly, establishing 

the appropriate selection of care settings, people with dementia, and care staff. 

Secondly, confirming the suitability of technical aspects of VR content and its 

variation. Thirdly, considering mindfully the history of a person with dementia when 

designing or selecting the VR content. Fourth, including a protocol to manage the 

distress of people with dementia. Fifth, ensuring that participants with dementia were 

seated during the VR sessions on a sturdy chair.   

g) The Ripple Effect  

People with dementia's engagement and positive experiences with the VR system were 

key factors in its acceptance and adoption in care settings. During sessions, word of 

mouth involved people with dementia, recommending others to try it based on their 

positive experiences. The system incidentally enriched their dialogue and social 

interactions with residents, care staff and family members. It acted as a conversation 

medium, encouraging them to share their experiences and promoting it to others. 

Technology acceptance is the cornerstone of any technology implementation. Some 

HCI communities investigated how engagement influenced acceptance (Djabelkhir et 

al., 2017; Eppes et al., 2023; Khosla et al., 2017), while others investigated the reverse 

relationship (Gulliver et al., 2021; Perski & Short, 2021). Additionally, social 

dynamics in acceptance within the ageing population highlight the importance of 

support (Peek et al., 2016).  

Nevertheless, the relational dimension of technology acceptance among people with 

dementia is often overlooked. Limited research has explored the impact of people with 
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dementia on each other to promote VR technology inside care settings. An unexpected 

insight revealed by the findings of this research was that word of mouth, driven by the 

social dynamics among people with dementia after a meaningful engagement with VR 

technology, improved technology acceptance in these care settings. The spontaneous 

communication among residents caused a ripple effect that boosted their interest and 

participation in VR sessions. In this context, the residents acted as motivating agents 

within their social group, where informal peer recommendations played a vital role. 

Unlike conventional top-down approaches to technology implementation, this peer-

driven social assurance fostered trust and acceptance of VR technology.  

Moreover, this acceptance factor involved a second aspect. As the care staff noticed 

the positive reactions, enthusiasm, and social dynamics among people with dementia, 

they became motivated to conduct additional sessions. Witnessing firsthand how VR 

could enhance the social and overall well-being of people with dementia, care staff 

realised the value and benefits of VR in their care setting, encouraging them to accept 

the technology and also to deploy it.   

h) Quality Enhancement in Dementia Care 

Integrating VR technology in dementia care facilities improved the QoC and services 

for residents, family members, and care staff. VR promoted meaningful engagement 

for people with dementia, reduced family members' guilt while building trust with 

care staff, and improved care staff's emotional well-being and job satisfaction, as 

described in Chapters 5 and 6. Collectively, these outcomes demonstrated VR's 

potential as a valuable tool in dementia care, enabling greater technology acceptance 

within organisations.  

Several studies have examined the QoC issues in care settings, focusing on factors 

that impact QoC (Bökberg et al., 2017; Geletta, 2013; Harrington et al., 2001). The 



 
                                                                                                            195 

 

findings encompassed ward characteristics (i.e. type and size), staffing ratio 

(Kirkevold & Engedal, 2006), outcome indicators (i.e. hours per resident per day) and 

process indicators (i.e. accessibility and content of protocols on care delivery) (De 

Boer et al., 2017). Job satisfaction (Moyle et al., 2003) and ongoing care staff training 

(Trinkoff et al., 2017) were also highlighted as influencing QoC. However, to the 

knowledge of the author, no other studies have explored the impact of VR on QoC in 

dementia care.  This research uniquely showed VR's potential to advance QoC, 

improve services, and contribute to the organisation's acceptance of technology due 

to its tangible benefits. Capturing and communicating these QoC improvements 

would be critical to ensure widespread acceptance of VR. For example, enhancements 

in residents’ emotional well-being or social connectedness with others should be 

recorded frequently using validated measures, such as questionnaires or observational 

checklists. These records should be reported to managers to guide future care plans 

and activities, to family members to facilitate comfort and to people with dementia to 

promote engagement.  

• How can VR impact the QoL of people with dementia, and what are the potential 

opportunities and positive effects, particularly from their perspective?  

The second research question was addressed in Chapters 5 & 6. This research showed 

that VR positively impacted the QoL of people with dementia through the following 

mechanisms: a) Fostering Emotional Elevation, b) Creating Interactive and 

Meaningful Conversation, c) Promoting Interpersonal Connections, d) Enhancing 

Person-Centred Care, and e) Stimulating Interest. 

a) Fostering Emotional Elevation   

The findings indicated that VR experiences could lead to positive outcomes in the 

overall emotional well-being of people with dementia, including those who were 
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bedridden. VR experiences could shift their mood, reduce anxiety and help maintain 

the attention of this population. Their positive reactions were observed through their 

body language and verbal and non-verbal expressions. 

Several studies have demonstrated the positive impact of VR on the overall emotional 

well-being of people with dementia (Cheung et al., 2023; Cho, 2018; Lin et al., 

2018b), including positive verbal responses (Chaze et al., 2022). For example, in a 

study to explore the beneficial influence of VR,  Appel et al. (2020) stated that people 

with dementia experienced increased levels of positive emotions (such as feeling 

relaxed and content) and decreased levels of negative emotions (such as feeling sad 

or anxious) after VR exposure. However, to the knowledge of the author, no one 

examined the context of how people with dementia who were not enthusiastic about 

VR technology would react. Would they still enjoy the overall experience? Would the 

experience be beneficial for them? Uniquely, the findings revealed that even if a 

person with dementia were not enthusiastic about the technology, they would still 

attend the VR session to benefit from the attention received and the conversations that 

occurred before, during and after the sessions, as described in Chapter 5.  In this case, 

the experience provided an escape from routine and created social bonding by 

allowing them to chat and share their emotions with care staff. This social encounter 

promoted a sense of being valued and offered emotional reassurance, contributing to 

an improvement in the emotional well-being of those individuals. 

b) Crafting Interactive and Meaningful Conversations 

VR experiences could enrich conversations between people with dementia and their 

family members before, during, and after the VR sessions, particularly when 

accompanied by video calls, as detailed in Chapter 5. VR served as a tool to maintain 

connections by stimulating discussion beyond mundane day-to-day updates, offering 
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engaging topics that strengthened bonds between them, with video calls adding a new 

dimension to the experience. 

Limited research has investigated facilitating remote VR sessions, where an 

experience involves a person with dementia and their family members, creating a 

space for engaging and interactive dialogues before, during and after the sessions. In 

a recent study, Afifi et al. (2021) tested the feasibility of VR with people with dementia 

and their family members who lived at a distance, where the pairs engaged in a 

baseline telephone call followed by 3 weekly VR sessions. Results demonstrated the 

efficacy of remote sessions and the high satisfaction of the involved partakers. In their 

subsequent study, Afifi et al. (2022) explored how this remote experience could impact 

this population's QoL. They stated that the dyad who experienced VR as socially 

engaging reported better psychological and relational well-being, with older adults 

also experiencing more remarkable improvement in overall QoL. However, in this 

research, people with dementia and family members were provided opportunities to 

converse before, during and after the VR exposure via a video conferencing platform 

(i.e. Zoom), thereby increasing the potential benefits of the experience and offering 

more chances for meaningful connection and virtual" "face-to-face" conversation. 

These opportunities could enhance emotional well-being, reinforce bonds and 

promote cognitive stimulation, improving the QoL of people with dementia. 

c) Promoting Interpersonal Connections  

Conducting VR sessions within a group setting might be a means to enhance social 

connectedness among people with dementia, improving social interactions, as 

described in Chapter 5. The above-mentioned spontaneous communication among 

residents about VR experiences facilitated conversations, leading to social 

connectedness.  
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Many studies have demonstrated positive outcomes of VR experiences among people 

with dementia (Jawharieh et al., 2024; Matsangidou et al., 2022; Moyle et al., 2018), 

yet the formal evaluation of VR group experiences is limited (Gaspar et al., 2018). In 

a first assessment to explore the feasibility of group-setting VR to reduce behavioural 

and psychological symptoms in a residential care facility, R. Brimelow & Thangavelu 

(2022) reported that this setting reduced depressive symptoms and apathy and induced 

a positive emotional response in most residents. However, they did not investigate the 

impact of such a setting on social connectedness among people with dementia during 

and after the VR sessions. Building on this gap, the present research explored the 

effect of implementing VR within group settings as recommended by care staff. This 

setting created an environment for meaningful conversations among people with 

dementia during and beyond the sessions, ultimately strengthening social 

connectedness and enhancing their interpersonal interactions. VR-shared experiences 

generated conversation stimuli, resulting in a sense of belonging among the 

participants.  

d) Enhancing Person-Centred Care 

VR technology could preserve the individuality and personhood of people with 

dementia, serving as a foundation of person-centred care. VR experiences allowed 

people with dementia to flourish beyond their dementia diagnosis by engaging in their 

past and ongoing interests, enhancing their sense of agency and participation.  

Previous research has highlighted the role of reminiscence therapy for people with 

dementia (Alarcão, 2017). This therapy primarily improves QoL, with secondary 

benefits including enhancing cognitive function, mood, communication, and 

interaction (Woods et al., 2018). As such, several studies have investigated promoting 

reminiscence therapy with VR and found positive outcomes (T. Coelho et al., 2020; 
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Tominari et al., 2021; Tsao et al., 2019). The outcomes from these investigations align 

with the findings of this research. For example, T. Coelho et al. (2020) reported that 

promoting reminiscence with VR headsets was safe and engaging, with care staff in 

this study stating that these experiences could benefit people with dementia. 

Additionally, Tominari et al. (2021) disclosed that VR-based reminiscence might 

positively impact the QoL of this group. Further supporting these outcomes, Tsao et 

al. (2019) highlighted that VR-based reminiscence improved satisfaction in social 

interactions. 

e) Stimulating Interest 

VR technology has the potential to alleviate apathy by stimulating the interest of 

people with dementia. The technology encouraged people with dementia to participate 

in activities through engaging and emotionally stimulating content that fostered 

curiosity and enthusiasm. Its immersive nature enhanced engagement, surpassing 

other activities and traditional television by actively involving participants and 

retaining their attention.   

Research has shown that the use of VR can help reduce apathy (Appel et al., 2020; 

Manera et al., 2020; Saredakis et al., 2020; Zhao et al., 2020). D’cunha et al. (2019) 

stated that virtual experiences improved apathy and were preferred to nonvirtual 

experiences. The findings of this research align with a recent study involving 75 

people with dementia across three care homes, where Abdalrahim et al. (2024) 

reported that a VR intervention led to a significant reduction in apathy. This was 

evidenced by a substantial decrease in the Person-Environment Apathy Rating Scale 

(PEARS) scores, with the Arabic version declining from 17.20 to 11.15 (Abdalrahim 

et al., 2024). However, a worth-noting observation made by care staff in this research 

was that people with dementia exhibited similar levels of engagement and liveliness 



 
                                                                                                            200 

 

when participating in VR sessions as when being visited by their family members. 

This suggests that the positive impact of the immersive nature of VR was similar to 

the emotional warmth and personal connectedness related to visitation with the family.    

• How does the use of VR impact the work environment of care staff in dementia care 

settings, based on their perspective?  

The third research question was addressed in Chapter 6. The findings highlighted the 

benefits of deploying VR in dementia care settings for care staff. They revealed how 

VR sessions positively impacted care staff work experiences. These sessions enhanced 

care staff work environments in two main ways: a) Shared Joy and Gratitude, and b) 

Increased Job Satisfaction.  

a) Shared Joy and Gratitude  

VR sessions allowed care staff to share meaningful moments with people with 

dementia, eliciting happiness. Observing the positive emotions of people with 

dementia during VR sessions brought similar joy to care staff, improving their 

emotional well-being. These positive emotions extended beyond the care facility, with 

care staff sharing these experiences with their family members.  

Previous studies have investigated the applications of VR on care staff (Chiang et al., 

2022; Farra et al., 2019; Williams et al., 2024). Still, they have mainly focused on its 

impact when the care staff utilised the technology personally rather than the 

experience of using it for those with dementia and how that affected the care staff. For 

instance, Beverly et al. (2022) examined the impact of VR on care staff subjective 

stress reduction in COVID-19 units, while Gasteiger, van der Veer, et al. (2022) 

investigated the use of VR to improve their skills, increase learning outcomes, 

knowledge and overall learner satisfaction. In contrast to previous research, the 

findings of this thesis uniquely demonstrated the feelings of happiness and gratitude 
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experienced by care staff during and after the VR sessions as a result of witnessing 

people with dementia enjoying and engaging with the technology. This encounter had 

a therapeutic impact on care staff. They felt thankful for their role in improving the 

quality of life for those in their care since technology allowed for shared moments of 

joy and connection that would not have been possible otherwise. This sense of 

gratitude came from their recognition of their efforts' tangible benefits, contributing 

to their emotional well-being. This observation highlights the twofold benefits of VR 

in care settings, as it not only improves residents' lived experiences but also supports 

the professional fulfilment of care staff. Their efforts' immediate, tangible outcomes 

gave them a new perspective of the relational and emotional aspects of their 

involvement in a technology-enhanced environment. 

b) Increase Job Satisfaction  

VR strengthened the care staff's relationships with people with dementia through 

increased communication and provided a platform for greater engagement through 

sharing meaningful VR experiences. This interaction, along with a deeper 

understanding of the past experiences of people with dementia, contributed to the care 

staff's sense of fulfilment in their roles and boosted their job satisfaction. 

Previous research has explored factors influencing care staff job satisfaction when 

working in dementia care facilities (Foà et al., 2020; Moyle et al., 2003; Nowaskie et 

al., 2020). Studies have examined situational aspects such as teamwork (Nowaskie et 

al., 2020) and practical factors such as training opportunities (Foà et al., 2020)). 

Additionally, the sense of gratification and joy derived from interactions with people 

with dementia has been highlighted as a contributing factor. However, to the 

knowledge of the author, no research has been conducted to investigate the impact of 

VR deployment on care staff job satisfaction in dementia care settings. This finding 
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offers a new perspective on the potential of VR to increase care staff job satisfaction. 

For example, when people with dementia express appreciation to the care staff, 

satisfaction or enjoyment or straightforwardly acknowledge the care staff's efforts, 

such as constantly thanking them. Such expressions promoted a positive work 

environment among carers, boosting their sense of achievement and improving their 

professional experience and job satisfaction.  

• What challenges are encountered when deploying VR technology and assessing the 

main issues and concerns of people with dementia, care staff, managers, and 

professionals working in dementia care settings? 

The fourth research question was addressed in Chapters 3 and 7, where the findings 

highlighted several challenges and concerns related to VR deployment in dementia 

care settings. Some challenges emerged before the implementation of the technology, 

while others arose during its deployment. Accordingly, the discussion for this question 

will take a temporal approach, beginning with pre-implementation concerns and 

progressing to issues that arose during deployment. 

a) Concerns and Preconceived Notions of Healthcare Professionals and Family 

Members Before Deployment 

Healthcare professionals and family members raised concerns about the suitability of 

the selected care facility, notably given that the study commenced immediately after 

the COVID-19 lockdown due to heightened regulatory restrictions, which varied 

depending on the facility's infection status. In addition, the following concerns were 

identified: i) the exclusion and inclusion criteria for individuals with dementia; ii) the 

selection of care staff and the provision of comprehensive training; and iii) VR 

technology and content.  
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Existing literature has noted the previous concerns of healthcare professionals and 

family members (Hung et al., 2023; K. Thach et al., 2020; Unbehaun et al., 2020). For 

instance, care facilities implemented restrictive measures to prevent and control 

COVID-19 infections, including a visitor ban (Verbeek et al., 2020). Consistent with 

the findings, Abeele et al. (2021) addressed VR safety regulations by implementing 

inclusion and exclusion criteria, such as excluding participants with a medical implant, 

being visually impaired and unable to provide informed consent. Furthermore, 

challenges in training care staff and the complexity of the VR technology have been 

widely noted (K. Thach et al., 2020), particularly the barrier of care staff's familiarity 

with people with dementia (Hicks et al., 2022). Also, in agreement with the findings, 

the importance of delivering suitable personalised content has been highlighted across 

studies (Baker et al., 2020; Hodge et al., 2018; Matsangidou et al., 2020).  

b) Challenges Encountered During Deployment 

During phases Two and Three, the researcher-led and care staff-led VR deployment 

sessions, the findings identified the following challenges: i) ensuring sufficient care 

staff; ii) securing logistical requirements; and iii) institutional culture. 

Research has consistently highlighted challenges in deploying VR in care facilities 

(Koru et al., 2016; K. Thach et al., 2020; Unbehaun et al., 2020) including care staff 

work overload (Åkerlind et al., 2017; Islam et al., 2017; Y. Kang et al., 2021) and 

logistical barriers that disrupt daily routine, limiting time for training and technical 

support (Baker et al., 2020; Cavenett et al., 2018). Consistent with the findings, Hung 

et al. (2023) reported that barriers to VR implementation in aged care settings include 

organisational culture influenced by values, assumptions and beliefs about using VR 

with older people, especially those with dementia. Similarly, Sampson & Goldberg 
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(2022) emphasised how organisational culture impacts care staff responses, further 

demonstrating the need to address internal dynamics in care environments. 

• How should VR technology be used to deliver engaging and meaningful VR 

experiences to people with dementia in care settings, considering the contributions of 

care staff? 

The fifth research question was addressed in Chapters 3, 5 and 6. The findings 

emphasised the necessity of providing engaging and meaningful VR experiences, 

which could enhance the outcomes of such interventions. As such, it was found that 

the following strategies and approaches are crucial in ensuring the delivery of such 

experiences: a) Encourage Effective Communication, b) Delivering Personalised VR 

Content, c) Facilitating VR in Small Groups, d) Features to Incorporate in VR Content 

and e) Outlining Care Staff Contribution.  

a) Encourage Effective Communication 

VR plays a key role in fostering effective and meaningful communication between 

people with dementia, their family members and care staff, which is essential for 

creating a supportive and empathetic care environment. Deploying a VR App with 

mirroring capabilities enabled family members and care staff to view the perspective 

of people with dementia in real-time, as described in Chapter 3. During the 

deployment phases of this research, family members and care staff used this capability 

to initiate conversations with participants through verbal prompts. This approach 

enhanced engagement, created meaningful experiences and facilitated improved 

conversations during VR exposure.  

Several studies have applied the mirroring approach when implementing VR in 

dementia care settings (L. Kruse et al., 2021; Matsangidou et al., 2023; Tabbaa et al., 

2019). The findings from this thesis are consistent with previous research. For 
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instance,  Rose et al. (2021) found this approach to allow care staff to better support 

and interact with the person in real-time (Rose et al., 2021), while Appel, Appel, et al. 

(2021) demonstrated its effectiveness in helping a second person (i.e. family 

members) provide prompts as conversation aids and enhance engagement.  

b) Delivering Personalised VR Content 

The findings indicated that offering people with dementia personalised VR content 

was an essential strategy for increasing engagement, creating meaningful experiences 

and enhancing communication, as specified in Chapter 5. Such content contributed to 

reminiscence, elicited positive experiences and improved their mood and overall well-

being. Furthermore, tailored experiences helped sustain their identities, interests, and 

connections to the world around them. To effectively curate this content, insights 

should be gathered from people with dementia themselves, their family members, and 

care staff who are familiar with their preferences.  

The findings agree with the existing literature, which emphasises the necessity of a 

personalised approach to VR experiences for people with dementia to increase 

positive outcomes (Ajeet Gokani et al., 2024; Hodge et al., 2018; Jawharieh et al., 

2024). Previous research has shown that Virtual Environments (VEs) containing 

objects of personal relevance to residents were much more successful in stimulating 

conversation (Siriaraya & Ang, 2014) and engagement (Matsangidou et al., 2023; 

Siriaraya & Ang, 2014). In a study by Waycott et al. (2014), such personalised 

experiences were associated with enrichment, joy, and reminiscence, which links this 

approach to person-centred care. However, the findings revealed two novel insights 

on tailoring personalised VR content for people with dementia. First, VR provides 

people with dementia the opportunity to visit not only familiar places but also 

destinations from their "bucket list"- places they have always desired to experience. 
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Second, regularly updating the VR content to align with their evolving preferences 

and interests would considerably improve their sustained engagement and enthusiasm 

for the activity. 

c) Facilitating VR in Small Groups  

Conducting VR sessions in a small group setting motivated people with dementia to 

participate and interact with each other, with VR experiences inspiring social 

conversation, as described in Chapter 5. This setting promoted engagement and social 

connectedness among people with dementia.  

Previous research has underlined the effectiveness of group interventions for people 

with dementia to maintain social activity and QoL (Tanaka et al., 2021). Studies on 

VR group sessions have highlighted multiple benefits. For instance, R. Brimelow & 

Thangavelu (2022) found that group-based VR reduced depressive symptoms and 

apathy while inducing a positive emotional response. Similarly, D’Cunha et al. (2021) 

revealed that a virtual cycling experience in a group setting encouraged meaningful 

discussion and promoted long-term connections. Furthermore, Gaspar et al. (2018) 

found that the group environment provided people with dementia with 

overwhelmingly positive social and emotional. However, none of these studies 

reported anything related to the impact of group-based VR beyond the actual VR 

session. A notable insight of this finding is that conducting VR sessions in a group 

setting not only promoted interaction and interpersonal connection among people with 

dementia but also extended these interactions beyond sessions. When VR was 

experienced in this setting, it created collective moments in which people with 

dementia connected and discussed. The stimulant content sparked a captivating topic 

of conversation, enabling people with dementia to reminisce, exchange viewpoints 

and connect over shared interests.   
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d)  Features to Incorporate in VR Content 

The narration in VR content improved engagement and enjoyment, as people with 

dementia appreciated the "story" behind it, whether acquiring new knowledge or 

navigating through it. The narration attracted and sustained their attention, while the 

lively scenes enhanced their engagement and enjoyment. People with dementia, 

despite their diagnosis, continued to admire visual components, emphasising the 

potential of VR to stimulate cognitive engagement.  

Multiple studies have investigated different aspects of suitable and engaging VR 

content for people with dementia (Ijaz et al., 2022; Lecavalier et al., 2018; Siriaraya 

& Ang, 2014). For instance, Tabbaa et al. (2019) suggested types of appropriate VR 

content for people with dementia, such as travel, art experiences, and pets, to create " 

"personal space" for people with dementia. Conversely,  Appel et al. (2020) used 

nature-based, live-action content (i.e. a dense forest with tall pine trees swaying in the 

wind) to explore its feasibility as a therapy for people with dementia with reduced 

sensory and mobility capacity. Participants found the content slow-paced and lacking 

elements like animals, people, city life, and adventure, highlighting the need for 

greater variability in VR options. In contrast, the findings from this thesis utilised 

diverse VR content that featured movement, liveliness, and virtual people, with 

dynamic and captivating scenes that encouraged social interaction within the VE, 

compared to passive scenes. These findings expand the range of suitable VR content 

to increase engagement and satisfaction. However, in agreement with Appel et al. 

(2020), the current findings also indicated the potential benefits of integrating more 

narrative-driven VR content to enhance the experience of this population. This 

emphasises how VR design must be adapted in order to reflect the preferences and 

engagement patterns of people with dementia. 
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e)  Outlining Care Staff Contribution  

Care staff were essential in successfully implementing VR technology in dementia 

care settings, taking on key responsibilities before, during, and after the VR sessions. 

This research highlighted their role as follows: i) assisting in selecting residents; ii) 

preparing them for the VR experience; iii) ensuring their physical and emotional safety 

during the session; iv) engaging with them in conversation; and v) supporting them to 

transition back to the physical world. 

Existing literature has drawn attention to the fundamental role of care staff in 

delivering successful VR experiences (Hung et al., 2023; Waycott et al., 2022). The 

findings from this thesis are supported by previous research. For instance, Tabbaa et 

al. (2019) emphasised their role in facilitating open-ended discussions with people 

with dementia during VR exposure. In a study by Chaze et al. (2022) exploring VR’s 

potential to support the well-being of people with dementia living in long-term care, 

care staff played vital roles, including selecting meaningful VR content, identifying 

suitable participants and engaging them in conversation. Engaging care staff in VR 

activities is imperative as they know their residents' likes and dislikes, capabilities, 

and needs, allowing them to create VR experiences successfully. Their relationships 

with the residents would foster trust and reassurance, ensuring comfort and increasing 

positive outcomes.   

8.2   Implications for Dementia Care Practice 

A key motivation for this thesis was to investigate how VR can be independently 

deployed in complex and diverse care environments to support dementia care. A series 

of study phases were conducted to assess the potential of care staff to deploy VR 

independently, considering the perspectives of key stakeholders, organisational 
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challenges, care staff training, and the physical and emotional needs of people with 

dementia. Positive outcomes of VR were detected throughout chapters 5, 6 & 7.  

8.2.1  Care Staff Training and Protocol 

This thesis implies that the successful implementation of VR technology in dementia 

care settings strongly depends on comprehensive training and clear, easy-to-follow 

protocols. Through this PhD, a training protocol was developed, including a 

comprehensive toolkit provided to the care staff at the end of the training session to 

reinforce the training objectives. To ensure accessibility, the toolkit contained all the 

material covered during the training session for easy reference. The toolkit (see 

Appendix E) includes vital information in key areas: i) VR technology, its benefits for 

people with dementia and criteria of suitable VR content; ii) exclusion criteria of 

people with dementia; iii) do's and don'ts; iv) instructions for setting up the VR system 

accompanied by visual aids; v) protocols of deploying VR and managing distress; vi) 

guidelines of modes of VR delivery including conducting sessions with loved ones 

from a distance, and vii) basic troubleshooting.   

The training and distress management protocol, combined with the information and 

instructions in the toolkit, can help managers improve the quality of care provided to 

people with dementia and advance the services offered by care facilities. This content 

might help managers distribute responsibilities more efficiently depending on the 

competencies of care staff. Staff who are unable to conduct VR sessions, for example, 

may be responsible for equipment maintenance. Furthermore, such content could help 

with budget planning, such as allocating funds for buying VR equipment and 

arranging maintenance services. It could also offer guidelines for planning VR 

sessions, such as recommendations for session location, duration and frequency to 

avoid overstimulation or tiredness with a focus on shorter but more frequent visits. 
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Lastly, managers could use this knowledge to develop a sustainable protocol for 

implementing VR interventions tailored to their care facility's needs and resources.     

8.2.2  Personalised VR Content 

This thesis further implies that delivering personalised VR content or content on the 

"bucket list" of people with dementia can improve engagement and communication. 

A diverse content library featuring VR experiences tailored to different interests, 

preferences, and cognitive abilities is crucial. Content should include relaxation, 

reminiscence, travel, nature, music, art, games, and social interaction. This variety 

enables care staff to personalise, to a great extent, the VR experiences, boosting the 

overall therapeutic impact.  

Furthermore, to sustain interest and engagement, it is essential to update the VR 

content list with captivating material regularly. Continuous addition addresses the 

evolving needs of people with dementia, preserves the novelty of VR experiences, and 

aligns with their changing cognitive and emotional demands. Regular updates promote 

long-term engagement and prevent familiarity, which can diminish people's 

engagement with VR and diminish its therapeutic benefit. To enable such updates as 

needed, the care staff training programme could be extended to include VR content 

curation. Once care staff are well-versed in using the equipment and facilitating 

successful VR sessions, they could undertake advanced training focused on curating 

VR content to address the evolving interests and preferences of people with dementia. 

The training would encompass the following steps: i) engage in conversation with 

residents to identify changes in their needs; ii) search for suitable VR content on a 

royalty-free online platform guided by content selection criteria outlined in the toolkit; 

iii) upload the selected VR content onto the website application. This advanced 

training could enable care staff to more efficiently address the changing needs of their 
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residents, avoiding the need to depend on a design team to make these updates on their 

behalf and enabling them to gain time in providing personalised care. Care staff might 

initially face challenges such as technological limitations and time constraints. 

However, these barriers can be effectively resolved with sufficient organisational and 

technical support. 

8.2.3  Addressing Barriers to VR Integration 

The findings of this PhD identify key implications for overcoming barriers to 

successful VR integration in care facilities. This strategy would considerably increase 

acceptability, leading to better outcomes for key stakeholders. Several factors must be 

considered in implementing this approach, as detailed below. Additionally, the 

language utilized to define the intervention is equally important. Although the 

technology is referred to in this thesis as "VR," a more approachable and experience-

focused phrase, like "virtual travel," may resonate better when engaging with 

stakeholders who are not academics. By focusing on the experiential value rather than 

the technical aspects, this framing of VR could foster greater understanding, reduce 

perceived barriers, and promote broader acceptance among families, care staff, and 

decision-makers. 

i) Organisational Support 

Leadership buy-in is imperative for implementing VR in care settings because it 

ensures commitment and resource allocation from the decision-makers. It secures 

support and dedication from top management to create a culture that embraces 

innovation and technology adoption among care staff members. Leadership support 

should include logistical resources and requirements such as budget allocation for VR 

equipment, software, training, and maintenance, designated spaces for VR sessions, 

and transparent equipment storage, upkeep, and cleaning procedures.  
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To sustain care staff's continuous engagement with VR technology, organisations 

should conduct workshops and training sessions to raise awareness about VR benefits 

for both people with dementia and care staff while addressing misconceptions. These 

sessions could include mock VR demonstration sessions and create a peer support 

system through mentorship to share best practices, provide feedback, and address 

challenges. This peer-to-peer approach would enhance individual skills and foster a 

collaborative learning environment among care staff. Adequate staffing levels must 

also be ensured to integrate VR sessions into daily routines without disrupting other 

care activities. 

ii)  Outcome Evaluation and Success Indicators 

A further implication is that the acceptance of technology by key stakeholders and the 

high level of engagement of people with dementia could be factors in successful VR 

adoption. Such acceptance and engagement can lead to more frequent and meaningful 

VR experiences, ultimately improving therapeutic outcomes. Additionally, these 

factors can encourage key stakeholders to sustain technology use and integrate VR 

into everyday routines. This, in turn, adds tangible value to care and services, 

increasing satisfaction, lowering care staff burden, and creating a more stimulating 

atmosphere in care settings. 

Furthermore, quantifying the perceived usefulness of VR technology is essential to 

demonstrating its value in care settings. Measuring this outcome helps illustrate its 

benefits to care staff, encouraging increased VR use. For example, collecting data on 

residents' outcomes (i.e., mood, engagement, communication) can showcase VR's 

positive impact and support its continued implementation. Additionally, sharing 

success stories and testimonials from residents, families, and staff can further 

highlight the value of VR and encourage broader adoption.  
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iii) Collaborative Practices and Communication 

To address the challenges that arise when implementing VR technology, the 

management team must encourage collaboration and effective communication. 

Collaboration between different departments in care facilities (i.e. nursing, activities, 

therapy) ensures seamless integration of VR into care plans. The involvement of such 

interdisciplinary teams enhances the engagement of people with dementia and 

encourages sustained implementation. This approach promotes holistic care as it 

brings the expertise of diverse skills and perspectives to improve the QoL of people 

with dementia. Effective and open communication channels among care staff, 

management, and families to address concerns and share feedback lead to continuous 

improvement in VR implementation and supported a positive experience for the 

residents. 

8.3 Design Recommendations  

8.3.1 VR Content 

When delivering tailored VR content to people with dementia, consider the following 

strategies to enhance engagement and optimise therapeutic outcomes: 

i) Tailor VR content to align with the cognitive and sensory abilities of people with 

dementia (i.e. simpler visuals and audio for those with advanced dementia) to 

minimise possible overstimulation while fostering comfort.  

ii)  Design VR content with varying levels of complexity to address the needs of 

individuals at different stages of dementia, incorporating features that promote active 

participation, such as interactive objects, games, and role-playing scenarios. 

iii)   Actively involve people with dementia, family members and care staff in the 

design process of VR experiences and incorporate their feedback to enhance the 

content's relevance and efficacy. 
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iv)   Develop an extensive VR content library that includes diverse topics, such as 

scenarios with engaging narration, reflections on cultural identity, native languages 

of residents, and solutions to specific challenges (i.e. insomnia and anxiety 

associated with medical procedures). 

v)  Include VR content that facilitates music, art, or dance, which could resonate 

with people with dementia and support meaningful engagement without relying on 

verbal communication. 

vi)    Integrate prompts and questions within VR experiences to encourage 

conversation and self-expression to improve sustained engagement over an extended 

period. 

vii) Enhance the sensory richness by incorporating elements, such as scents (i.e. 

flowers) or tactical sensation (i.e. the feeling of grass underfoot) to create more 

immersive and holistic VR experiences, evoking memories and emotions. 

8.3.2  Family Involvement and Ongoing Engagement in VR 

Experiences 

To foster enriching conversations and strengthen connections between people with 

dementia and their family members, a VR system could be developed that enables 

family members to share an activity or event with their loved ones with dementia via 

a 360◦ camera, either in real-time (synchronously) or through recorded sessions 

(asynchronously). Such flexibility could overcome issues such as time-zone 

differences, work schedules, and life responsibilities come into place. Hence, VR-

dementia-care integration goes beyond integrating technology within the physical 

boundaries of the care setting and considers family members' lives. 

Furthermore, family members can upgrade VR personalisation by actively 

contributing to creating VR experiences and providing biographical material, such as 
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photos, videos, and music, that hold personal significance for people with dementia. 

They could also join VEs remotely through secure applications designed for shared 

experiences. Such platforms could enable family members to observe VR sessions, 

view recordings remotely and engage in meaningful interactions with conversation 

prompts tailored to the VR experience. 

To further advance personalisation, larger-scale efforts are needed to produce a 360-

video-based archive, like earlier research with photographs tailored for reminiscence 

(Blythe et al., 2010). Integrating such a library with an intelligent recommendation 

system that captures the likes and dislikes of people with dementia to recommend 

appropriate VR content, expanding their horizons by continuing to develop their 

identity and personhood. Also, by generating intelligent prompts, the system could 

facilitate meaningful conversations based on the recorded preferences of people with 

dementia.   

Lastly, a challenge in dementia care is the lack of continuous updates and 

communications about people with dementia and how it affects family members 

negatively (i.e. feeling anxious, untrusting, and impacted) (Lopez et al., 2013; Zmora 

et al., 2019). To address this, the VR system could deploy a mechanism to report on 

the VR experiences of people with dementia. For example, the VR system can send a 

notification to family members when a person with dementia is visiting a virtual place 

(i.e. "Your mum is virtually visiting Stonehenge today"). Such notification could even 

be in the form of social media engagement, where the VR system posts messages and 

screenshots of the virtual places visited by the person with dementia. The design of 

this type of interaction could take inspiration from virtual photography or in-game 

photography, which is a new form of media art where users take screenshots of video 

game worlds and share them on social media (Gerling, 2018). Such notifications could 
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also be enhanced by drawing on the wealth of literature in affective computing, where 

emotion detection systems can automatically detect the happy moments experienced 

by them. 

8.3.3  Improving Personhood Preservation in Dementia Care 

When people with dementia transition to institutional care, often at a moderate or 

severe stage, care staff often face challenges due to limited opportunities to build 

rapport with them or understand their socio-cultural background and life history, as 

individuals tend to stay at home as long as possible. For instance, it could be more 

challenging to understand why people with dementia are agitated without this in-depth 

understanding. Perhaps Artificial Intelligence (AI) within VR can help address this 

issue through human-AI collaboration. AI (supported by smart sensors) can collect 

data about their lives during the early stages of dementia to form an in-depth 

understanding of their socio-cultural background, preferences, hobbies, social roles, 

etc.  This data can be used to support care staff in institutional settings by providing 

contextual insights and recommendations for personalised care. In this scenario, the 

AI can rapidly process the wealth of personal data of the people with dementia to 

allow human care staff to understand better why the person with dementia is behaving 

in a certain way, and the human care staff can help by providing sensory feedback (i.e. 

holding their hand, reassuring them). Nevertheless, before being put into practice, 

such an approach must properly address significant ethical issues, especially those 

pertaining to consent, data privacy, and autonomy. 

Furthermore, the results showed that people with dementia responded positively to 

visual or auditory elements. As such, VR experiences incorporating music, art, or 

dance would likely resonate with them and support meaningful engagement without 

relying on verbal communication. Similarly, as the condition progresses and verbal 
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communication of people with dementia declines, it is vital to consider VR 

experiences that facilitate non-verbal communication, such as music or art, to enhance 

engagement and enjoyment.  

Moreover, given that people with dementia seemed more engaged when guided by 

caregivers or family members, combining prompts and questions within VR 

experiences to facilitate conversation and self-expression would improve sustained 

engagement over an extended period.  

8.4   Organisational Recommendations 

8.4.1 VR Implementation and Long-Term Integration 

To ensure successful VR implementation for dementia care, several key milestones 

should be achieved. Facilities should be technically (i.e. Wi-Fi infrastructure) and 

logistically (i.e. securing suitable location) prepared for VR while fostering a culture 

of innovation to create a supportive environment for its implementation.  

1)  VR training should be integrated within the standard training curriculum for 

new staff members, enabling them to become familiar with the equipment, 

understand its benefits and recognise its alignment with the organisation’s vision 

and care objectives.  

2)  Establishing a collaborative support network among care staff can foster a 

sense of community and commitment, ensuring that VR is recognised as an 

essential tool to enhance engagement and acceptability in dementia care settings.  

3)  Remote technical support is necessary to facilitate smooth implementation as 

it reinforces care staff confidence and reduces possible technical issues and 

disruptions.  
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4)  VR sessions should be integrated into the care plans developed by the multi-

disciplinary team as they are best positioned to comprehend residents' emotional 

needs and physical abilities.  

5) VR sessions should be incorporated into the monthly activities planner to 

guarantee time slots without disrupting other scheduled activities or overloading 

care staff with additional tasks.  

6)  Avoid scheduling VR sessions during pleasant weather, as people with 

dementia might prefer outdoor activities. VR sessions may be better suited to colder 

months when alternative activities are harder to find.  

8.4.2  Evaluation and Continuous Improvement 

Collecting data on user experiences and outcomes is crucial for evaluating the success 

and impact of VR deployment in dementia care settings, as it helps determine what 

works, what doesn't, and areas for improvement. Analysing this data proves beneficial 

for improving future experiences on multiple levels. Aspects of VR experiences that 

should be evaluated regularly include i) the evolving needs of people with dementia; 

ii) engagement of people with dementia with the technology and its therapeutic impact 

on their QoL; iii) feedback from people with dementia, family members and care staff 

regarding VR experience; iv) change in mood, cognitive function and behaviour 

between residents who attend VR sessions and those who don't; v) VR training 

components; vi) VR equipment and content; vii) family members involvement, and 

vii) deployment strategies.  

8.5   Limitations and Future Work 

The work carried out in this thesis had a few limitations that are important to consider. 

This work primarily underscores technology acceptance and engagement as key 

factors in successful VR adoption in dementia care settings. While these are 
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imperative, other factors, such as cost, sustainability, long-term maintenance, and 

integration with existing care practices, might also be crucial but have been explored 

less. Therefore, future research should investigate these extra factors to present a 

deeper understanding of VR deployment in these care settings. 

Another limitation of this study is the absence of a control group (i.e., residents or care 

staff who did not receive the VR intervention). With a control group, it is easier to 

definitively attribute the observed benefits solely to the VR intervention, as other 

factors within the care environment may have also contributed to the outcomes. As 

such, future research should further include a control group to isolate VR's impacts on 

participant outcomes. This would allow for a more accurate comparison between 

individuals who participate in the VR intervention and those who do not, assisting 

with confirming if the observed benefits can be directly linked to VR rather than other 

variables in the care setting. 

The three phases of this comprehensive study explored VR deployment in dementia 

care settings with a relatively small number of participants, particularly family 

members (Phase One n=45; Phase Two n=13; Phase Three n=17). Consequently, a 

more extensive study is required to examine the generalizability of the findings and 

further explore the role that family members may play in VR experiences. However, 

to recruit additional participants, substantial effort, time, and resources are needed. 

Also, part of the study was conducted during COVID-19 restrictions, which presented 

further challenges.  

Furthermore, the study investigated the use of VR in two care settings (a long-term 

care setting and an adult day centre). As such, one direction of future research could 

involve exploring the use of VR in diverse dementia care settings. This includes 

investigating VR applications for people with dementia who reside in community 



 
                                                                                                            220 

 

settings, social housing, or hospitals. Exploring VR use in these diverse 

environments could offer insights into its adaptability, accessibility, and potential 

beneficial effects for a larger community of persons with dementia and reveal context-

specific obstacles and needs for efficient deployment. 

Finally, the study was limited by the short deployment period. Hence, a longitudinal 

study is required to assess the longer-term impact of VR on all key stakeholders, 

including people with dementia, their family members, care staff, and care managers. 

Such an approach to conducting a study might reveal valuable insight into sustained 

engagement with the technology and its potential impact on QoL and the care 

environment. 

8.6 Final Summary  

This thesis examined the role of VR in dementia care settings, investigating its 

implementation, adoption, and effects on important stakeholders, such as people with 

dementia and care staff. The findings demonstrated that relational, organisational, and 

emotional aspects influenced VR adoption and that joyous moments and shared social 

experiences frequently lead to meaningful engagement for people with dementia. The 

study revealed that care staff actively benefit from VR sessions in addition to serving 

as facilitators, with positive emotional outcomes noted. 

 The work done in this thesis provides a basis for future research related to deploying 

VR technology in dementia care settings. More importantly, it provides insights into 

its impact on key stakeholders, including design and organisational recommendations 

for successful implementation. Hopefully, this thesis will encourage more research to 

explore VR deployment across varied dementia care settings and to investigate 

additional factors influencing adoption. Prospectively, future work could involve 

longitudinal investigations of VR integration in real-world contexts, further family 
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member co-design initiatives, and ethical investigation of AI technology to promote 

cultural sensitivity and personalisation in care. When combined, these approaches can 

support the growth and sustainability of VR's beneficial effects in dementia care. 
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Appendices 

Appendix A: Focus Groups Questions 

 

1. Have you had any previous experience using virtual reality (VR)? If so, 

could you share your experience? 

2. What did you enjoy most about your experience with VR? 

3. Do you feel that VR offered you an experience you couldn’t have in real life? 

If so, what made it unique or enjoyable? 

4. Now that you’ve tried the VR headset, how did you find the experience? Was 

it enjoyable? If so, can you please share details? 

5. What do you think about the idea of sharing a VR experience, like watching 

a sunset, with someone who has dementia? 

6. Besides enabling shared experiences, what other potential benefits do you 

think VR could bring to dementia care? 

7. What other advantages might VR offer for people with dementia? 

8. Do you have any concerns about using VR for people with dementia? 

9. In your opinion, could VR experiences be distressing for someone with 

dementia? 

10. What do you think about the practicality of using a VR headset in care 

settings? 

11. What challenges or barriers might prevent you from using VR in your work? 

12. What makes it easy or accessible for you to use and enjoy the VR headset? 

13. Given your experience, would you consider using VR with your residents? 

14. Would you like to see any changes or improvements in how VR is currently 

used? 

15. Are there specific types of VR content (e.g., museums, locations) you would 

like to see in future experiences? 

16. What kind of support would you need when using a VR headset—either for 

setup or during use? 

17. Is there anything else you would like to add about your experience or 

thoughts on VR in dementia care? 
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Appendix B: Discussion Rounds Questions 

 

1. What are the current technical capacities (e.g., internet speed, power access, 

device compatibility) in your care setting, and how might these affect VR 

deployment? 

2. What technical challenges do you foresee in setting up or maintaining VR 

equipment in your facility? 

3. Are there specific infrastructure upgrades needed (e.g., dedicated space, Wi-

Fi boosters) to support a stable and comfortable VR experience? 

4. What kind of training would care staff require to confidently facilitate VR 

sessions?  

5. What do you think would help staff feel ready to lead or support VR 

sessions? 

6. How much time can realistically be allocated for staff training within your 

organisation’s workflow? 

7. What ongoing support (technical or educational) would staff need to feel 

competent using VR? 

8. In your view, what criteria should guide the inclusion or exclusion of people 

with dementia in VR sessions? 

9. Are there any specific health conditions, behaviours, or cognitive stages that 

would make someone more or less suitable to use VR? 

10. How should care staff themselves be selected or prepared to assist with or 

lead VR activities? 

11. How might VR sessions be incorporated into daily routines or existing 

activity schedules? 

12. What would be the ideal frequency and duration of VR use within your care 

environment? 

13. What potential barriers might prevent the regular or effective use of VR in 

your organisation (e.g., staffing levels, scheduling, competing activities)? 

14. What concerns do you have about the ethical use of VR in dementia care, 

particularly around consent, confusion, or distress? 

15. What safety protocols (e.g., supervision, emergency response) do you believe 

are essential when someone with dementia is using VR? 

16. In your opinion, what added value could VR bring to dementia care in your 

setting? 

17. Can you foresee VR enhancing specific areas like emotional well-being, 

cognitive stimulation, or social connection? 
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Appendix C: Mental Capacity Act Course Certificate   
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Appendix D: Protocol to Manage Distress 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Stop exposure immediately, remove headset and 

limit surrounding noises 

Use the hand under hand method to physically 

reassure 

Encourage resident to take deep breaths 

Signs of Distress: 

• Vocalisation such as whimpering and screaming 

• Feeing dizzy, nauseous and/or restless 

• Change in body language such as rocking and/or 

fidgeting 

• Behavioural change such as increased confusion 

• Distressed facial expression  

• Increased agitation 

• Stating that they are distressed or would like to stop 

Provide verbal reassurance using calming phrases 

such as “you are safe here” 

If resident doesn’t feel better, guide them out of 

the room, take them to a familiar place  in the care 

home and redirect their focus to a new activity 

If resident feels better, ask them if they would 

like to try again 

If no, guide them out of the 

room, take them to a familiar 

place in the care home and 

redirect their focus to a new 

activity 

If yes, try again 
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Appendix E: Toolkit 

 

 

 

 

 

 

 

 

 

 

Virtual Reality Deployment 
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1. Introduction 
1.1 What is Virtual Reality (VR)? 

VR is a head-mounted device that a person can wear, presenting visual and audio 

information about various places, allowing them to experience it as if they were really 

there. 

1.2 What are the benefits of VR to the residents? 

This experience will allow the residents to see and visit places that are not easily 

accessible anymore. By wearing the headset, they would feel as if they were truly in 

one of their favourite areas, transported to a place dear to their heart. As a meaningful 

activity, VR brings enjoyment to the residents. They become talkative, showing signs 

of excitement and sharing stories about their life and past experiences. Recent studies 

have highlighted the efficacy of VR as a pathway to enhance cognitive functioning, 

mood and quality of life for elderly individuals living with dementia. These studies 

also show that such experiences positively impact their relationships and interactions 

with their caregivers.  

1.3 Who cannot participate in this activity? 

•  A resident who has a substantial visual impairment. 

•  A resident with a history of motion sickness. 

•  A resident who has experienced hallucinations (auditory and visual) and/or 

delusions. 

•  A resident who suffers from seizures, headaches and or earaches. 

•  A resident with a pacemaker or wears a hearing aid. 

•  Anyone under 13 years old. 
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1.4 What are the risks and burdens of using the VR headset? 

There is no foreseen risk or burden. However, a resident may feel tired at the end of 

the session. If this happens, it is recommended that the care staff member allow the 

person with dementia to rest for a few minutes before they leave to minimise this 

burden. If they show any signs of distress because of the VR exposure, such as feeling 

dizzy, nauseous, or restless, a protocol to manage this situation can be found in 

Appendix (A). 

1.5 What do you need before you start this activity? 

A.  A good Wi-Fi connection is essential for the full experience of this activity. 

Without it, the videos may not download properly onto the headset, or they may 

not play correctly on the website when used with the resident.  

B.  A swivel chair for the resident to sit on enhances their experience by allowing them 

to easily turn around if they wish. 

C.  A designated area for this activity, away from walls and other people, is important 

to prevent hazardous accidents. 

1.6 When is a good time for this activity? 

This activity can be scheduled at any convenient time for the residents. However, it is 

recommended to avoid fitting it into a tight schedule or close to essential care routines, 

such as mealtimes, as this might cause distress. For instance, a resident may become 

agitated if they perceive the activity might interfere their meal. 

2. Dos and Don'ts 
▪  Dos 

• Turn on the headset and set it up before logging into the website. 

•    Ensure residents are in the right mood for this activity. 
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•   Use appropriate language when introducing this activity to residents. Emphasis 

that it is an option to experience "visiting a cathedral" or "walking in a forest" ant 

not a replacement for physically being in these locations. 

•   Watch the video on the website to initiate conversations with residents using 

engagement prompts such as "have you been to a beach like this before?", "Does 

this forest remind you of anything?" and "look to your right, there is a river!". 

• Conduct the session with the resident seated in a comfortable swivel chair to 

reduce the likelihood of dizziness. 

•   The resident may wear their glasses while using the headset. 

▪ Don'ts 

•   Do not continue the session if you notice any signs of distress in a resident, such as 

dizziness, nausea, increased agitation, changes in behaviour or body language, 

restlessness or distressed facial expressions. If this occurs, stop the session 

immediately, remove the headset and minimise the surrounding noises. 

•   Do not use the headset outdoors. 

•   Avoid sitting in direct sunlight while using the headset, as it can affect the 

experience. 

•   Ensure the resident's swivel chair is not placed near a wall or other people to prevent 

hazardous accidents. 

•   It is recommended not to play a video with audio content featuring a narrator during 

a remote session, as this may distract the flow of conversation flow between the 

resident and their loved one. 

•   Do not select the stationary boundary on the headset. Always choose the "room-

scale" boundary for better image quality, especially if the resident moves.  
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3. Setting up the Oculus Quest 2 headset and connect it to the VR 

Passport website 
 

3.1 Turn on the headset by pressing the button located on its right-hand side. 

 

 

 

3.2 This is the first image displayed on the 

headset's screen. To confirm the floor level, 

gently touch the floor while holding the 

controller. Then, select "confirm". 

 

  

 

  

 

 

 

3.3 To draw the room-scale boundary, point the 

controller at the floor and press and hold the 

trigger to draw along the edges of your cleared 

play/exposure area. 
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3.4 When you get to this menu, 

select the "Applications" button. 

 

 

 

 

 

3.5 When you get to the 

Applications page, select the 

drop-down menu.  

 

 

 

3.6 Select "Unknown sources" 

from the drop-down menu. 
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3.7 Select 

"360VideoPlayer_Unity" 

 

 

 

 

 

3.8 The headset is set up and 

ready to play videos from the 

VR Passport website. 
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4. Accessing the VR Passport website 
 

 

      

If you don't have an account, register   

for one.       

 

   

 

 

 

 

 

 

 

 

     

 

 

Go to the start-up page 

through this address 

https://passportvrpwa.web.

app 

 

If you have an account, sign in. 

https://passportvrpwa.web.app/
https://passportvrpwa.web.app/
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This is a screenshot of the website while the VR video is 

downloading. Wait until it is fully downloaded (the play 

button becomes darker) then press "Play". 

 

This is a screenshot of the website when the VR video is fully 

downloaded. Now press "play". Be patient while the video is 

downloading, as the process could take a few seconds. 

Once you are signed in, select a video, wait for 

it to fully download then press the "Play" button. 
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5. Key considerations for suitable VR content include the following guidelines: 

 

- The resolution should be at least 2K (2048x1080) or higher to maintain high-

quality visuals. 

-  Avoid sudden transition between scenes to prevent startling or confusing the 

residents. 

-  Ensure the video is free from shaky, unstable camera recording to avoid inducing 

motion sickness. 

-  Exclude animals or people who are close to the camera, as this may be appear 

startling or scary. 

-  Avoid high-arousal, negative content that could be perceived as alarming. 

-  The audio content should be consistent with the visual content, aiming to provide 

coherent audial-visual feedback without distraction. 

-  Ensure audial content is not perceived as too loud, low, or noisy. 

-  Avoid explicit audio narration to enable residents to hear directions and prompts 

from their loved one or caregiver while using the VR. 

-  Refrain from including computer-generated content or special effects due to the 

lack of evidence on their impact on the residents. 

-  Avoid aerial videos to prevent inducing motion sickness or disorientation.  

You will be able to watch the video playing on the 

headset via your tablet or laptop. 
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6. Protocol to Deploy VR 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Get Ready for the Session: The resident is to sit on a comfortable chair away 

from walls, people and direct sunlight. 

Select the VR Video Collaboratively: Go through the video list, discuss the 

content options with residents and help them choose something they like. 

Wearing the Headset: Show the resident the headset and allow them to touch 

it if they wish. Inform them before putting the headset on. Adjust it through 

the straps and make sure they feel comfortable wearing it. 

Play the Chosen Video: Inform the resident that you are about to play the 

video and that they are about to enter the virtual world. Guide them through 

the experience using engagement prompts. Periodically, check if they are 

enjoying the activity or would prefer to “visit” another location. If the resident 

shows any signs of distress, follow the protocol outlined in Appendix A to 

manage distress.  

Remove the Headset and Prepare to End the Session: Inform the 

resident that you are about to remove the headset and that they will 

transition from the virtual world and back to the real one. After removing 

the headset, engage them in conversation about what they experienced and 

their thoughts on the session. 

Before You Start the First Session: Introduce the VR to the residents and 

obtain their consent to participate in this activity. 

End the Session: Clean the headset with anti-viral wipes to ensure it is 

clean and ready for the next use. 
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7. Modes of Session Delivery 
A.   Face-to-face Session 

A session can be conducted with the resident alone. This mode of delivery can take 

place in a private or communal area. The communal area can help promote the system 

to other residents. All that is need is a VR headset and a tablet to access the website 

through this address https://passportvrpwa.web.app 

B. Remote Session 

A loved one can be involved in a session, allowing them to watch what the resident is 

experiencing in real-time and engage in a conversation about it. This mode of delivery 

requires sending the loved one two links; one link for a video-conferencing platform 

such as Zoom or Teams and another for watching the video (vr.sipanote.com). The 

second link becomes active once the resident starts watching the video on the headset.   

8.       Protocol to Manage Distress 

          As shown in Appendix 1 

9. Common Problems and Basic Troubleshooting 

 
• Inconsistent Performance and Errors: Ensure the Wi-Fi connection is stable. If 

the connection is fine and you are still experiencing performance issues and 

encountering errors that are difficult to identify, performing a full reboot of the 

headset will help. To reboot, hold down the power button and select Power Off or 

Restart from the power menu. This process typically resolves basic or 

unidentifiable problems. If accessing the menu is not possible, hold down the 

power button until the headset turns off, then turn it back on. 

• Blurry or Uncomfortable Visuals: If the image on the headset appears blurry, 

distorted or uncomfortable to view, adjust the IPD (interpupillary distance) setting 

on the headset. IPD is the distance between the centres of your eyes. To correct 

https://passportvrpwa.web.app/
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this, move the lenses and display panels so they align more directly with the pupils. 

This adjustment can be made by nudging the lenses either further apart or closer 

together. 

• Tracking and Guardian Problems: Occasionally, the guardian system or headset 

tracking may become inconsistent, and you might even see errors about the headset 

"lost tracking". Here are some potential causes and fixes for these issues: 

- Use the headset in an indoor area that is well-lit but avoid direct sunlight. The 

headset is not designed for outdoor use or direct sunlight. If indoors, consider 

closing the blinds slightly to avoid light while keeping the area well-lit. 

- Clean the tracking cameras. Smudges and fingerprints on the four external tracking 

cameras located on each corner of the headset might cause issues. Regularly, wipe 

them with a microfiber cloth to ensure proper functioning. 

- Mirrors and small string lights, such as Christmas tree lights, can interfere with the 

headset's tracking system. Avoid using the headset near these objects. 

- If none of the above resolves the issue, perform a full reboot as previously outlined. 

This can often fix persistent tracking problems. 

• Controller Problems: If the headset fails to detect one of the controllers, check 

the battery (size AA), which is located under a removable cover on the front of the 

controller. Controller tracking may also degrade as the battery nears depletion, so 

consider replacing them early if you notice a decline in performance.  

• Black Screen of Death: This error manifests as a black screen, either completely 

unlit or with a faint glow but no content display. Common causes include dead 

batteries, stuck updates or hardware issues. To resolve this issue, try the following: 

- Charge the headset: Ensure the headset is fully charged. If it has no charge, only 

a black screen will appear. 
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-   Try opening the Oculus menu: While facing the black screen, press the menu button 

on the left controller and the Oculus button on the right controller. If the menu 

appears, try launching an app to see resolve the issue.  

-  Check the Oculus app: Open the Oculus app on a mobile and log in if necessary. 

Verify that the app recognises the headset. Then, launch a game from the app, place 

the headset on and check if the problem is fixed. 

- Keep the headset on and plugged in: If charging doesn’t resolve the issue and a 

compatible charger is being used, leave the headset plugged in for at least 30 

minutes. If the black screen is caused by an update in progress, this will allow the 

update to complete and restore normal operation. 

- Inspect the proximity sensor: Locate the proximity senor between the lenses in 

your headset. Cover the sensor with a thumb to check if the black screen 

disappears. If the issue persists, clean the sensor using a dry microfiber cloth. 

- Perform a full reboot as outlined earlier if none of the above steps resolve the issue. 

• Videos are not downloading: Limited access to videos and failure to download 

them may indicate that headset is not connecting to the tablet. To resolve this, log 

out of the tablet and log back in. Restart the headset can also help. Ensure both 

devices are close to each other during the pairing process. 

• Videos and/or audio are lagging: Verify the Wi-Fi signal strength. Move closer 

to the router if the signal is weak. If the issue persists, consider relocating to an area 

with a stronger signal.  

• Colours on the headset: 

- Red: The battery is very low. 

- Orange: The battery is charging. 
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- Green: The battery is fully charged. 

• The headset is not turning on: Insufficient battery may be the cause. Plug in the 

device and leave it to charge for approximately 30 minutes before attempting to 

turn it on. A full charge takes 2.5 hours. 
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Appendix 1 

   

 

 

 

 

  

Protocol to Manage Residents’ Distress 

 

Signs of Distress: 

• Vocalisation such as whimpering and screaming 

• Feeing dizzy, nauseous and/or restless 

• Changing body language such as rocking and/or 

fidgeting 

• Behavioural change such as increased confusion 

• Distressed facial expression  

• Increased agitation 

• Stating that they are distressed or would like to stop 

Stop the exposure immediately, remove headset 

and limit surrounding noises 

Provide verbal reassurance using calming 

phrases such as “you are safe here” 

Encourage resident to take deep breaths 

If resident feels better, ask them if they 

would like to try again 

If yes, try 

again 

If no, guide them out of 

the room, take them to a 

familiar place in the 

care home and redirect 

their focus to a new 

activity 

If resident doesn’t feel better, go through 

the steps again 
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Appendix F: Resident Information Sheet 

You are being invited to take part in this research project. Please take the time to 

carefully read this information sheet before deciding to do so. Your participation is 

entirely voluntary. This project is carried out by Hiba Jawharieh, supervised by Dr 

Chee Siang Ang, School of Engineering and Digital Arts at the University of Kent, in 

collaboration with Dr Andrew Sommerlad, Division of Psychiatry at University 

College London. This study is sponsored by the University of Kent. 

This information sheet will be read out to you if needed. 

Thank you for considering participating in this study. 

 

What is the purpose of the study? 

The study aims to investigate the opportunities and challenges of deploying Virtual 

Reality (VR) to support and help improve the well-being of people with dementia in 

a care home setting. 

What is virtual reality? 

Virtual Reality is a head-mounted device you can  

wear, which will present visual and audio information  

of various places to you in such a way that you would  

experience it as if you were really there. 
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Why have I been invited? 

You have been invited to take part in our study as a resident living in a care home to 

test a new system that has been produced and to contribute any feedback for improving 

the system in the future. 

Do I have to take part? 

Your participation is entirely voluntary. If you do decide to take part, you will be asked 

to sign a consent form before any further procedures.  

You are free to withdraw from the research study at any time and without giving any 

reason. If this happens, we will not use your data in the research. 

What are the possible benefits of taking part? 
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We hope you will find this research interesting and enjoy the VR experience. We hope 

that the information and feedback you contribute to this study will help us improve 

and develop a novel system that can improve the quality of life of people with 

dementia. 

What do I need to know, and what are the possible disadvantages and risks of 

taking part? 

We will audio record the sessions from beginning to end. We want you to know that 

these recordings will be kept on a secure drive protected by a firewall and password, 

and we guarantee that only the research members mentioned above will have access 

to them. Once audio tapes are transcribed, and the data analysis is completed, they 

will all be deleted. 

The researchers believe that there are no risks involved in this study. Nevertheless, 

you may feel tired after the end of the study. If it happens, we recommend you rest 

for a few minutes before leaving. If at any point you might feel distressed because of 

the VR exposure, we have a protocol in place to make you feel better.  

What will happen to me if I take part? 

You will be asked to attend the experiment at a suitable time for you, the care staff, 

and the researcher.  

The procedure of the study will be split into two parts: 

1) Two VR face-to-face sessions, during which you and a carer explore a VR 

experience together by selecting various videos to watch and engaging in a casual 

conversation audio recorded for data analysis (each session lasting no longer than 30 

minutes). This exposure will be followed by a brief interview, during which you and 
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a carer will answer a few short questions about the product experienced, including any 

thoughts and potential improvements (lasting no longer than 15 minutes). 

2) One VR remote session, enabling you and a family member to explore a VR 

experience remotely by selecting various videos to watch and engaging in a casual 

conversation online, which will be recorded for data analysis (lasting no longer than 

30 minutes). This exposure will be followed by a brief interview, where you and a 

family member will respond to a few short questions regarding the product 

experienced, including thoughts and potential improvements (lasting no longer than 

15 minutes). 

How will you protect my confidentiality and anonymity? 

All information obtained in this study will be kept strictly confidential. The data 

collected from you will be anonymised. We will not include your name and remove 

any other potentially identifying information about you. Access to all the data is 

restricted. All data will be stored and kept safely in line with the Data Protection Act. 

The researchers will keep the data for up to 6 months before destroying it.   

 

What will happen to the results of the study? 

The results serve exclusively academic purposes. When the study is completed, we 

will analyse the collected data and report the findings. It will be reported in an 

appropriate journal or presented at a conference. You will not be identified in any 

report or publication. If you wish to receive a copy of any reports resulting from the 

research, please ask us to include you in our mailing list. 

 

Contact Details: 
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If you have a concern or an enquiry about any aspect of this study, you should ask to 

speak to the researcher, Hiba Jawharieh, who will do her best to answer your questions 

(07934799631) or send an email to hhfj2@kent.ac.uk. If you remain unhappy and wish 

to complain formally, contact the Head of Research Policy & Support in Research & 

Innovation Services At headrps@kent.ac.uk. If you have any concerns regarding the data 

collected, you can contact the Data Protector officer at the University of Kent via 

email at dataprotection@kent.ac.uk  

 

If you are still unhappy with their response or believe they are processing your data in 

a way that is not right or lawful, you can complain to the Information Commissioner’s 

Office (ICO) (www.ico.org.uk  or 0303 123 1113). 

 

 

mailto:hhfj2@kent.ac.uk
mailto:headrps@kent.ac.uk
mailto:dataprotection@kent.ac.uk
https://ico.org.uk/
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Appendix G: Family Member Information Sheet 

You are being invited to take part in this research project. Please take the time to 

carefully read this information sheet before deciding to do so. Your participation is 

entirely voluntary. 

This project is carried out by Hiba Jawharieh, supervised by Dr Chee Siang Ang, 

School of Engineering and Digital Arts at the University of Kent, in collaboration with 

Dr Andrew Sommerlad, Division of Psychiatry at University College London. This 

study is sponsored by the University of Kent. 

Thank you for considering participating in this study. 

 

What is the purpose of the study? 

The study aims to investigate the opportunities and challenges of deploying Virtual 

Reality (VR) to support and help improve the well-being of people with dementia in 

a care home setting. 

What is virtual reality? 

Virtual Reality is a head-mounted device you can   

    

 

 

Why have I been invited? 

You have been invited to take part in our study as a relative of a loved one living in a 

care home/ attend an adult day centre to test a new system that has been produced and 

to contribute any feedback for improving the system in the future. 

 

wear, which will present visual and audio 

information of various places to you in such a 

way that you would experience it as if you were 

really there. 
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Do I have to take part? 

Your participation is entirely voluntary. If you do decide to take part, you will be asked 

to sign a consent form before any further procedures.  

You are free to withdraw from the research study at any time and without giving any 

reason. 

If this happens, we will not use your data in the research. 

What are the possible benefits of taking part? 

We hope you will find this research interesting and enjoy the VR experience. We hope 

that the information and feedback you contribute to this study will help us improve 

and develop a novel system that can improve the quality of life of people with 

dementia. 

What do I need to know, and what are the possible disadvantages and risks of 

taking part? 

We will audio record the session from beginning to end. We want you to know that 

these recordings will be kept on a very secure drive with a firewall and password 

protection, and we guarantee you that only the research members mentioned above 

will have access to them. Once videos and audio tapes are transcribed and the data 

analysis is completed, they will all be deleted. 

The researchers believe that there are no risks involved in this study.  

What will happen to me if I take part? 

You will be asked to attend an online experiment at a suitable time for you, your loved 

one, the care staff, and the researcher.  
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The procedure of the study will be split into 2 parts: 

1) An interview, during which you respond to a few questions to gather more 

feedback regarding the residents’ background to provide suitable virtual environments 

(lasting no longer than 15 minutes).  

2) Attend an online training (lasting 40 minutes) that will include the study 

aims, an introduction to VR technology, its benefits and guidance on using the system 

(i.e. setting up the links for the remote session). The training session will be presented 

by the researcher, who will dedicate some time at the end to answer questions as they 

arise. 

3) One VR remote session, during which you and your loved one explore a VR 

experience remotely by selecting various videos to watch and engaging in a casual 

conversation online, which will be recorded for data analysis (lasting no longer than 

30 minutes). This exposure will be followed by a brief interview, where you and your 

loved one will respond to a few short questions about the product you experienced, 

including thoughts and potential improvements (lasting no longer than 15 minutes). 

How will you protect my confidentiality and anonymity? 

All information obtained in this study will be kept strictly confidential. The data 

collected from you will be anonymised. We will not include your name and remove 

any other potentially identifying information about you. Access to all the data is 

restricted. All data will be stored and kept safely in line with the Data Protection Act. 

The researcher will keep data for up to 6 months before destroying all data.  

What will happen to the results of the study? 

The results serve exclusively academic purposes. When the study is completed, we 

will analyse the collected data and report the findings. It will be reported in an 

appropriate journal or presented at a conference. You will not be identified in any 
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report or publication. If you wish to receive a copy of any reports resulting from the 

research, please ask us to include you in our mailing list. 

 

Contact Details: 

If you have a concern or an enquiry about any aspect of this study, you should ask to 

speak to the researcher, Hiba Jawharieh, who will do her best to answer your questions 

(07934799631) or send an email to hhfj2@kent.ac.uk. If you remain unhappy and wish 

to complain formally, contact the Head of Research Policy & Support in Research & 

Innovation Services At headrps@kent.ac.uk. If you have any concerns regarding the data 

collected, you can contact the Data Protector officer at the University of Kent via 

email at dataprotection@kent.ac.uk  

 

If you are still unhappy with their response or believe they are processing your data in 

a way that is not right or lawful, you can complain to the Information Commissioner’s 

Office (ICO) (www.ico.org.uk  or 0303 123 1113). 

 

 

 

 

 

 

 

 

 

 

mailto:hhfj2@kent.ac.uk
mailto:headrps@kent.ac.uk
mailto:dataprotection@kent.ac.uk
https://ico.org.uk/
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Appendix H: Care Staff Information Sheet 

You are being invited to take part in this research project. Please take the time to 

carefully read this information sheet before deciding to do so. Your participation is 

entirely voluntary. 

This project is carried out by Hiba Jawharieh, supervised by Dr Chee Siang Ang, 

School of Engineering and Digital Arts at the University of Kent, in collaboration with 

Dr Andrew Sommerlad, Division of Psychiatry at University College London. This 

study is sponsored by the University of Kent. 

Thank you for considering participating in this study. 

 

What is the purpose of the study? 

The study aims to investigate the opportunities and challenges of deploying Virtual 

Reality (VR) to support and help improve the well-being of people with dementia in 

a care home setting. 

What is virtual reality? 

Virtual Reality is a head-mounted device you can                  

wear, which will present visual and audio information  

of various places to you in such a way that you would  

experience it as if you were really there. 
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Why have I been invited? 

You have been invited to take part in our study as a care staff along with a resident in 

your care to test a new system that has been produced and to contribute any feedback 

for improving the system in the future. 

 

Do I have to take part? 

Your participation is entirely voluntary. If you do decide to take part, you will be asked 

to sign a consent form before any further procedures.  

You are free to withdraw from the research study at any time and without giving any 

reason. If this happens, we will not use your data in the research. 
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What are the possible benefits of taking part? 

We hope you will find this research interesting and enjoy the VR experience. We hope 

that the information and feedback you contribute to this study will help us improve 

and develop a novel system that can improve the quality of life of people with 

dementia. 

What do I need to know, and what are the possible disadvantages and risks of 

taking part? 

We will audio record the sessions from beginning to end. We want you to know that 

these recordings will be kept on a very secure drive with a firewall and password 

protection, and we guarantee you that only the research members mentioned above 

will have access to them. Once videos and audio tapes are transcribed and the data 

analysis is completed, they will all be deleted. 

The researchers believe that there are no risks involved in this study.  

What will happen to me if I take part? 

You will be asked to attend the experiment at a suitable time for you, the resident, and 

the researcher.  

The procedure of the study will be split into 7 parts:  

1) An interview, during which you respond to a few questions to gather more 

feedback regarding the residents’ background to provide suitable virtual environments 

(lasting no longer than 15 minutes).  

2) Attend a training session (lasting 2 hours) that will include an introduction to 

VR technology, its benefits and guidance on using the system, managing distress and 

deploying VR effectively. It will also include instructions on completing the following 

forms: The Engagement of People with Dementia Scale (EPWDS) and The Observed 

Emotional Rating Scale (OERS), as well as 
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3) Two VR demonstrations, during which you and the resident explore a VR 

experience together by selecting various videos to watch and engaging in a casual 

conversation audio recorded for future analysis (each session lasting no longer than 

30 minutes). 

4) One VR remote session, during which you assist a resident in selecting 

various videos to watch with their family members online. The session will be audio-

recorded for data analysis (lasting no longer than 30 minutes). 

5) An interview, where you and the resident will respond to a few brief questions 

related to the product that you experienced, including thoughts and potential 

improvements (lasting no longer than 15 minutes). 

6) Observe the participant resident and fill out two forms before and after the 

experiment.  

How will you protect my confidentiality and anonymity? 

All information obtained in this study will be kept strictly confidential. The data 

collected from you will be anonymised. We will not include your name and remove 

any other potentially identifying information about you. Access to all the data is 

restricted. All data will be stored and kept safely in line with the Data Protection Act. 

The researcher will keep data for up to 6 months before destroying all data.  

What will happen to the results of the study? 

The results serve exclusively academic purposes. When the study is completed, we 

will analyse the collected data and report the findings. It will be reported in an 

appropriate journal or presented at a conference. You will not be identified in any 

report or publication. If you wish to receive a copy of any reports resulting from the 

research, please ask us to include you in our mailing list. 
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Contact Details: 

If you have a concern or an enquiry about any aspect of this study, you should ask to 

speak to the researcher, Hiba Jawharieh, who will do her best to answer your questions 

(07934799631) or send an email to hhfj2@kent.ac.uk. If you remain unhappy and wish 

to complain formally, you can contact the Head of Research Policy & Support in 

Research & Innovation Services At headrps@kent.ac.uk. If you have any concerns 

regarding the data collected, you can contact the Data Protector officer at the 

University of Kent via email at dataprotection@kent.ac.uk  

 

If you are still unhappy with their response or believe they are processing your data in 

a way that is not right or lawful, you can complain to the Information Commissioner’s 

Office (ICO) (www.ico.org.uk  or 0303 123 1113). 

 

 

 

 

Appendix I: Interview Questions for Residents and Care Staff 

(Elaborate) 

Thank you for joining me for this interview. We would like to know more about your 

experience in VR. I will record the interview (audio-only) to get all the information 

you provide. 

- Usability Questions: 

mailto:hhfj2@kent.ac.uk
mailto:headrps@kent.ac.uk
mailto:dataprotection@kent.ac.uk
https://ico.org.uk/
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• Would you like to use this system frequently? If yes: How frequently and 

why?   

• Did you find the system unnecessarily complex? If yes: what troubled you? 

• Was the system easy to use? Can you tell us more? 

• Do you think that you will need the support of a technical person to be able 

to use this system? If yes: Why? What needs to be done to ensure the easy use of the 

system? 

•  Did you find the various functions in this system were well integrated? 

• Was there too much inconsistency in this system? If yes: Can you give us an 

example? 

• Would you imagine that most people would learn to use this system very 

quickly? Can you tell us more? 

• Was the system very cumbersome to use? If yes: Why? What needs to be 

done to ensure the easy use of the system? 

• Did you feel very confident using the system? If yes: What do you think 

made you feel that way?  

• Did you need to learn a lot of things before you could get going with this 

system? If yes: Can you tell us a couple of things you feel needed to learn?  

- Presence and Immersion Questions: 

• In the computer-generated world, did you have the sense of "being there"? If 

yes: Can you tell us more? How exactly did you feel? 

• During the VR session, did you think of the other person(s) in the room (e.g., 

the caregivers)? If yes: how often did you think of them?  
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• Did you feel that the VE was flat and missing in depth? If yes: How flat and 

missing in depth did the VE appear? 

• Was the VE a picture or more like a place you could have been? Can you tell 

us more? 

• Will it be more enjoyable to use the VE with no-one else in the room? If yes: 

How much more? Why? 

• Was there a lag or delay between your movements of the controls and the 

response in the computer-generated world? If yes: How disturbing was it? 

• Whilst you used the game, music played in the background. How much 

attention did you pay to it? {This question will be adjust based on the VE} 

• At the time you used the VR, did you feel like the VE was more real or 

present to you than the real world? If yes: How real? 

• Can you tell us how it felt? Did you feel exhilarated after the experience? If 

yes: How much?  

Extra Interview Questions for Care Staff 

- Feasibility use in a care home setting (Avante Care): 

• Please tell us your general impression of using the VR headset with the 

residents. 

• What do you see as the benefits of using VR for people with dementia? Can 

you tell us more? 

• What do you think are challenging issues of using VR in a care home 

environment involving people with dementia, and why? 

• What can we change to improve the technology for clinical use?  
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• Are you keen to see this technology adopted in dementia management in 

Avante Care homes? If yes: what needs to be done to ensure the successful 

adoption? 

• How else do you think VR can be used in Avante Care homes?  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix J: Simplified Interview Questions for Residents 

- Usability Questions: 

• Was it easy or hard to look around?  

• Would you want to try it again later?  

• Did you want to take it off?  

• Do you prefer using these goggles or TV? 



 
                                                                                                            333 

 

• Do you prefer watching this video using these goggles or TV? O 

• Did it make you feel dizzy? 

• Is it exciting or boring? 

• Is it comfortable?  

- Likability and emotional impact:  

• Did you like it?  

•  Was it fun or scary? 

• Did it make you feel happy or sad? 

• How do you feel now after watching this video?  

- Immersion: 

• Did it feel like you were at the ...? What else did you see? 

• Did you listen to the sounds of the ...? What else did you hear?  

• Did you forget that you were with ... (mention people in the room)? 

• Did it feel real? Like you were really there? 

• Did you forget that you were in this room? 

• Is it annoying to look at when you turn around your head? (lag or delay) 

Appendix K: Interview Questions for Family Members 

Thank you for joining me for this interview. We would like to know more about your 

experience in VR. I will record the interview (audio-only) to get all the information 

you provide. 

 

• Please tell me your general impression of this remote VR experience. Is it 

beneficial? If so, how? 
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• Is there anything you would like to change in this experience? If so, can you 

share more details? 

• Do you think you loved ones enjoyed the experience today? If so, can you 

share more details please? 

• How familiar were you with VR technology before this session? 

• Did you find the instructions for setting up the VR system clear and easy to 

follow? How so? 

• Was it simple to connect both the video and VR links at the same time? If 

not, what challenges did you face? 

• Were there any specific technical concerns (such as internet connectivity or 

device compatibility) that you had to address? 

• Did you need any external support to get the system to work? If so, can you 

share more details please? 

• What did you think of the VR content that you experienced today? Do you 

think it was relevant to your loved one preference and interest? 

• Would you like to do more remote sessions in the future?  

 

Appendix L: Care Staff Information Sheet 

You are being invited to take part in this research project. Please take the time to 

carefully read this information sheet before deciding to do so. Your participation is 

entirely voluntary. 

This project is carried out by Hiba Jawharieh, supervised by Dr Chee Siang Ang, 

School of Engineering and Digital Arts at the University of Kent. This study is 

sponsored by the University of Kent. 
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Thank you for considering participating in this study. 

 

 

What is the purpose of the study? 

The study aims to evaluate the efficacy & deployment of Virtual Reality (VR) to 

support and help improve the well-being of residents in a care home setting. 

 

What is virtual reality? 

Virtual Reality is a head-mounted device you can                  

wear, which will present visual and audio information  

of various places to you in such a way that you would  

experience it as if you were really there. 
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Why have I been invited? 

You have been invited to take part in our study as a caregiver along with a resident in 

your care to test a new system that has been produced and to contribute any feedback 

for improving the system in the future. 

 

Do I have to take part? 

Your participation is entirely voluntary. If you do decide to take part, you will be asked 

to sign a consent form before any further procedures.  

You are free to withdraw from the research study at any time and without giving any 

reason. If this happens, we will not use your data in the research. 
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What are the possible benefits of taking part? 

We hope you will find this research interesting and enjoy the VR experience. We hope 

that the information and feedback you contribute to this study will help us improve 

and develop a novel system that can improve the quality of life of residents in care 

homes. 

What do I need to know, and what are the possible disadvantages and risks of 

taking part? 

We will audio record the interviews from beginning to end. We want you to know that 

these recordings will be kept on a secure drive protected by a firewall and password, 

and we guarantee that only the research members mentioned above will have access 

to them. Once audio tapes are transcribed and the data analysis is completed, they will 

all be deleted. 

The researchers believe that there are no risks involved in this study.  

What will happen to me if I take part? 

You will attend the following meetings: 

1. Weekly virtual meetings will follow up on the rollout progression, get 

feedback regarding the intervention, and discuss improvements if needed for the week 

after.  

2. Monthly face-to-face interviews to understand how beneficial you think VR 

was for the residents, share instances (positive or negative) that stood out to you, re-

evaluate the usability and acceptability of VR in your care setting after using VR and 

co-create means of improvement of the use of VR in this setting.   

We will schedule the time to conduct the meetings at your convenience, and we 

will be part of your usual rota. 

How will you protect my confidentiality and anonymity? 
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All information obtained in this study will be kept strictly confidential. The data 

collected from you will be anonymised. We will not include your name and remove 

any other potentially identifying information about you. Access to all the data is 

restricted. All data will be stored and kept safely in line with the Data Protection Act. 

The researcher will keep data for up to 6 months before destroying all data.  

What will happen to the results of the study? 

The results serve exclusively academic purposes. When the study is completed, we 

will analyse the collected data and report the findings. It will be reported in an 

appropriate journal or presented at a conference. You will not be identified in any 

report or publication. If you wish to receive a copy of any reports resulting from the 

research, please ask us to include you in our mailing list. 

 

Contact Details: 

If you have a concern or an enquiry about any aspect of this study, you should ask to 

speak to the researcher, Hiba Jawharieh, who will do her best to answer your questions 

(07934799631) or send an email to hhfj2@kent.ac.uk. If you remain unhappy and wish 

to complain formally, contact the Head of Research Policy & Support in Research & 

Innovation Services At headrps@kent.ac.uk. If you have any concerns regarding the data 

collected, you can contact the Data Protector officer at the University of Kent via 

email at dataprotection@kent.ac.uk  

 

If you are still unhappy with their response or believe they are processing your data in 

a way that is not right or lawful, you can complain to the Information Commissioner’s 

Office (ICO) (www.ico.org.uk  or 0303 123 1113). 

 

mailto:hhfj2@kent.ac.uk
mailto:headrps@kent.ac.uk
mailto:dataprotection@kent.ac.uk
https://ico.org.uk/
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Appendix M: Care Staff Checklist 

 

Week Sessions  

(Tick once completed) 

Meetings 

 

 

1 

Resident 1 Session 1   

Online follow-up 

meeting (15 min) 

Resident 1 Session 2 

Resident1 Session 3  

Resident 2 Session 1 

Resident 2 Session 2 

Residents 2 Session 3  QUALIDEM 

Residents 3 Session 1 

Resident 3 Session 2 
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Resident 3 Session 3 QUALIDEM 

 

 

2 

Resident 1 Session 1  

Online follow-up 

meeting (15 min) 

Resident 1 Session 2 

Resident1 Session 3 QUALIDEM 

Resident 2 Session 1 

Resident 2 Session 2 

Residents 2 Session 3 QUALIDEM 

Residents 3 Session 1 

Resident 3 Session 2 

Resident 3 Session 3 QUALIDEM 

 

 

3 

Resident 1 Session 1  

Online follow-up 

meeting (15 min) 

Resident 1 Session 2 

Resident1 Session 3 QUALIDEM 

Resident 2 Session 1 

Resident 2 Session 2 

Residents 2 Session 3 QUALIDEM 

Residents 3 Session 1 

Resident 3 Session 2 

Resident 3 Session 3 QUALIDEM 

 

 

4 

Resident 1 Session 1  

Face-to-face focus 

group (40 min) 

Resident 1 Session 2 

Resident1 Session 3 QUALIDEM 

Resident 2 Session 1 

Resident 2 Session 2 

Residents 2 Session 3 QUALIDEM 

Residents 3 Session 1 

Resident 3 Session 2 

Resident 3 Session 3 QUALIDEM 

 

 

 

 

Appendix N: VR Session Log for Residents 
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Appendix O: Weekly Follow up Meetings with Care Staff 

 

Topics to touch upon during these meetings include providing technical support if 

needed, ensuring the sessions' progression, investigating the practicality of the 

deployment and any concerns and getting ready for the following week. 

Week Resident 

 

Session Duration (VR Exposure) 

Start End 

 

1 

Resident 1 Session 1   
Resident 1 Session 2   
Resident 1 Session 3   
Resident 2 Session 1   
Resident 2 Session 2   
Resident 2 Session 3   
Residents 3 Session 1   
Residents 3 Session 2   
Residents 3 Session 3   

 

2 

 

Resident 1 Session 1   
Resident 1 Session 2   
Resident 1 Session 3   
Resident 2 Session 1   
Resident 2 Session 2   
Resident 2 Session 3   
Residents 3 Session 1   
Residents 3 Session 2   
Residents 3 Session 3   

 

3 

Resident 1 Session 1   
Resident 1 Session 2   
Resident 1 Session 3   
Resident 2 Session 1   
Resident 2 Session 2   
Resident 2 Session 3   
Residents 3 Session 1   
Residents 3 Session 2   
Residents 3 Session 3   

 

4 

Resident 1 Session 1   
Resident 1 Session 2   
Resident 1 Session 3   
Resident 2 Session 1   
Resident 2 Session 2   
Resident 2 Session 3   
Residents 3 Session 1   
Residents 3 Session 2   
Residents 3 Session 3   
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• How did the week Go? 

• Did you feel confident about using VR technology with the residents? 

• Did you experience any challenges before, after or during the sessions? 

• How did planning and scheduling the sessions go? Can you give me details? 

• Is there anything you would like to improve for next week? 

• Is there anything positive or negative you would like to share? 

• What was your reaction when you observed the residents' responses to the 

sessions?  

• Do you need any support for next week? If so, what can I do to support you? 

• Have you noticed residents sharing VR experiences amongst themselves? 

Have any residents talked to other residents about their VR experience after the VR 

session?  

• Have you noticed a resident sharing some advice during and after the VR 

session? It could be related to travelling to a particular country or how to do 

something specific.  

 

 

 

 

Appendix P: Monthly Interviews with Care Staff 

Thank you for joining me for this interview. We would like to know more about your 

experience in VR. This interview will take around 20 minutes, and I will record the 

interview (audio-only) so that I can get all the information you provide. 
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Technical Acceptance & Deployment 

● Would you like to use VR frequently with residents? If yes, why? What was 

good about it? 

● Was the system easy to use? Can you tell me more? Did you find it hard to 

use VR? Was the system unnecessarily complex? Can you tell me more? 

● Do you think that you will need the support of a technical person to be able 

to use this system? If yes, why? What needs to be done to ensure the system is easy 

to use? 

● Did you find the various functions in this system were well integrated? 

● Was there too much inconsistency in this system? If so, can you give me an 

example? 

● Would you imagine that most people would quickly learn to use this system? 

Can you tell me more? 

● Did you feel very confident using the system? If yes, what do you think 

made you feel that way?  

● Did you need to learn many things before starting with this system? Can you 

tell me what you feel needs to be remembered?  

● Was there a lag or delay between the resident's movements and the response 

in the app? If yes, how disturbing was it? 

● Did you feel very confident using VR again? If yes, what do you think made 

you feel that way?  

● Did you need to learn many things before starting with this system? If so, can 

you give me examples?  

 

Toolkit 
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● Do you think the Toolkit was practical? What exactly did you like/dislike 

about it? 

● Do you think the Toolkit is missing important information? Like what? 

● Did you refer to the Toolkit before/during sessions? 

● Do you think it's essential to incorporate the Toolkit for a successful 

deployment? Is there anything else you feel is missing from the package? 

Content 

● What do you think of the content available on the facilitator's app? Do you 

believe they are suitable for older people? Do you think they have a positive effect?  

● Can you think of any VR experience that residents didn't like or experienced 

adverse effects such as nausea, motion sickness, or blurriness? 

● Can you think of any VR experience that residents negatively reacted to? Can 

you tell me more? 

● Can you think of any VR experience that stood out and positively impacted a 

resident? 

● Can you think of a resident reaction that was particularly unique or interesting 

to you? 

● What do you think of the content available on the facilitator's app? Do you 

believe they are suitable for older people? Did they echo the interests of the residents? 

Can you share specific examples with me? 

● Do you have ideas about how to find the right VR content to reflect residents' 

interests and identities to support person-centred care? 

● Can you think of any VR experience that residents didn't like or experienced 

adverse effects such as nausea, motion sickness, or blurriness? 
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● Can you think of any VR experience that residents negatively reacted to? Can 

you tell me more? 

● Can you think of any VR experience that residents positively reacted to? Can 

you tell me more? 

● Can you think of a resident reaction that was particularly unique or interesting 

to you? 

● Did you learn anything new about the residents through the VR sessions? Can 

you tell me more? 

● When a new person moves to the care home, we assume that it could be 

challenging to find more about their "personhood and identity" depending on their 

stage of dementia; in what ways do you think VR can help bridge this gap? What are 

the opportunities it can grant you? 

● How do you usually gather information about new residents? Do you see a 

potential in VR to upgrade this process/add to it/play a role in it?  

● Did adding new content based on your recommendations help the sessions? 

Did that impact the residents' decision to use VR? Did you feel that providing them 

with personalised content impacted their experience? Can you please share some 

details?  

 

 

Usage of VR to enhance the residents' quality of life and improve 

apathy 

● Overall, do you think VR can benefit residents at Avante Care? If so, what 

kind of benefits does it bring? 
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● Overall, do you think VR can be used as a tool to enhance the residents' 

quality of life? Can you tell me more? 

● Overall, do you think VR could be used to enhance residents' social 

connectedness? Can you tell me more? 

● Overall, do you think VR can be used as a tool to enhance and enrich 

conversations with residents? Can you tell me more? 

● Overall, do you think VR helped residents feel motivated to participate in an 

activity? Can you tell me more? 

● Overall, how was the residents' energy level during the session?  

● Overall, how did the residents react emotionally to VR during the session? 

● Overall, do you think having these sessions and changing residents' daily 

routines was beneficial? In what ways? Can you tell me more? 

● Overall, do you think VR could be an alternative to visiting places residents 

cannot visit anymore?  

 

 

Brooke, J. (1996) 'SUS-A Quick and Dirty Usability Scale, Usability Evaluation in 

Industry, p. 189. 

 

 


