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Abstract 

 

Introduction  

People living with dementia often experience a lack of social connectedness, described as the momentary 

experience of belonging or relatedness to others. This lack of social connectedness can negatively impact the 

health and wellbeing of people living with dementia, which in turn impacts their ability to live well with the 

condition. Digital technologies are increasingly being developed and implemented in dementia contexts to 

address negative social health and wellbeing outcomes and to support social connectedness. One such novel 

technology is that of virtual reality (VR). However, there is a paucity of research focused on multi-user VR 

(MUVR) applications designed specifically to support the social connectedness of people living with dementia 

in the home environment. This thesis aims to address this knowledge gap by designing a MUVR application 

in partnership with people living with dementia and their support persons to promote or maintain their social 

connectedness.  

 
Methods 

The thesis comprises eight chapters and five papers which address the overall aim. Papers One and Two present 

a qualitative evidence synthesis (QES) protocol and report the QES and thematic synthesis findings which 

explored key stakeholdersô experiences and perceptions of VR. The QES identified the limited VR research to 

support social health and wellbeing and the lack of MUVR applications designed in partnership with people 

living with dementia and their support persons. In order to address this deficit, a qualitative participatory action 

research (PAR) methodology was chosen to inform the design of the MUVR application. PAR involves 

multiple cycles of planning, acting and observing and reflecting, whereby each cycle builds on the next, making 

it well suited to iterative technology design research. Four PAR phases and six action research cycles were 

conducted. These phases involved: capturing people living with dementia and their support personsô 

experiences of using a VR technology probe; exploring their experiences of social connectedness and their 

perceptions of a MUVR application to promote or maintain social connectedness; identifying their MUVR 

design preferences, and exploring the usability, feasibility and acceptability of the MUVR application and its 

potential to promote or maintain social connectedness. Data analysis across all PAR phases was guided by 

Braun and Clarkeôs (2019) reflexive thematic analysis. Trustworthiness criteria was also maintained 

throughout the various PAR phases and cycles, aligned with the principles of credibility, dependability, 

transferability and confirmability.  

 

Findings 

Overall, the main findings of this thesis denote the potential of a co-designed MUVR application to promote 

or maintain the social connectedness of people living with dementia and their support persons. Each of the 

PAR phases denote the invaluable contributions of people living with dementia and their support person to 

inform MUVR design, bringing their unique expertise by lived experience. Each of the four PAR phases also 

contribute their own novel findings.  

 

The QES (Paper Two) included 15 reports of 14 studies. The thematic synthesis revealed that several factors 

need to be considered from the initial apprehensions surrounding MUVR use to returning to the óreal worldô 

after use. The findings reported that VR was positively perceived by the majority of the people living with 

dementia. However, despite VRôs ability to enhance social engagement for people living with dementia, most 

of the studies did not use group-based VR or MUVR applications. Moreover, the VR applications used were 

not designed specifically to support social connectedness and often lacked the meaningful participation of key 

stakeholders in the design process.  

 
Regarding the four PAR phases, Phase One (Paper Three) reported four main themes relating to the experiences 

of using the VR technology probe. The findings demonstrated the positive and the multisensory experience 

afforded by the technology probe for people living with dementia. The VR probe familiarised and introduced 

people living with dementia and their support persons to the fundamental interactions in single-user VR and 

identified the need for dedicated support and assistance while people living with dementia engaged with this 
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technology. Phase Two (Paper Four) reported that social connectedness had a broad meaning which spanned 

personal, community and social domains. Various barriers and facilitators to social connectedness for people 

living with dementia were identified ranging from personal to environment factors. All people living with 

dementia and their support persons considered that a bespoke MUVR application would be useful in promoting 

or maintaining their social connectedness. Phase Three (Chapter Six) described the importance of having an 

easy-to-use, familiar and adaptive MUVR design to promote or maintain social connectedness. Using the 

MUVR application with someone they knew, engaging with content that was relatable and having meaningful 

and familiar activities suited to present and past interests were also important. Design preferences were 

developed from these findings and were implemented in the MUVR application. Phase Four (Paper Five) 

reported that people living with dementia and their support persons considered the MUVR application usable, 

acceptable and feasible for use together in their homes. However, there were several prerequisites to usability, 

acceptability and feasibility, including support and assistance, adequate set up and reducing controller use. The 

MUVR application was reported as having the potential to promote or maintain the social connectedness of 

people living with dementia and their support persons. Despite this, several areas for improvement were 

identified that need to be addressed in future work.  

 
Conclusion 

This is the first body of work to design a MUVR application for social connectedness in partnership with 

people living with dementia and their support persons, whereby each PAR phase and cycle built on the next. 

Underpinned by the application of a robust PAR methodology, driven by the lived experiences of people living 

with dementia and their support persons from the outset resulted in a MUVR application which has the 

potential to promote or maintain social connectedness of people living with dementia and their support person, 

particularly in the home environment. While further refinement of the MUVR application is required, this 

thesis provides a useful platform to guide future MUVR research in the dementia landscape. 
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A Note on Language Throughout this Thesis  

Throughout the following chapters, efforts have been made to acknowledge the role of people living with 

dementia and their support persons in this PAR thesis, whereby their contribution surpassed that of a 

ñtraditional participantò (see Chapter Three for more details). Therefore, in the context of this work, the term 

ñparticipantò was avoided where possible, in favor of ñpeople living with dementiaò or ñsupport personò. Two 

PPI advisory group members (who were also part of the Irish Dementia Working Group) recommended the 

use of these preferred terms. These terms, they felt, emphasised peopleôs experiences of living with dementia 

and their ability to co-exist with this diagnosis, thus reducing stigma. Moreover, the term ñsupport personò was 

preferred for use on consent forms, recruitment material and Participant Information Leaflets (PILs) to better 

reflect the relationship they had with the person living with dementia as opposed to terms such as ñcarerò or 

ñcaregiverò. It was also considered important to avoid abbreviating these terms to ñPwDò, ñPLWDò, ñCGò or 

ñSPò, where possible. Using these abbreviations was also considered disempowering by PPI advisory group 

members in this research.  

 

This choice of terminology was also supported by Alzheimer Europe (2022) and was verified and approved by 

people living with dementia and their support persons participating in the PAR Phases. Unfortunately, there 

were instances in the included published papers where the journal editorial team or submission requirements 

meant reverting to terms such as ñcaregiversò or ñparticipantsò.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

xvi 
 

 

List of Figures 

Figure 1.1 Reality-virtuality continuum adapted from Milgram et al. (1995). ................................................... 5 
 
Figure 2.1 PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flow diagram.

........................................................................................................................................................................... 28 
Figure 2.2 Flowchart of derived analytic and descriptive themes depicting the VR journey. VR: virtual 

reality................................................................................................................................................................. 31 
 
Figure 3.1 PAR phases and cycles related to this thesis ................................................................................... 52 
 

Figure 4.1 Phase One, Cycle One ..................................................................................................................... 69 
Figure 4.2 Image of a station with a ball and bucket including a verbal prompt .............................................. 73 
Figure 4.3 Image of television to demonstrate video and sound in VR. ........................................................... 74 
Figure 4.4 Image of a station in VR which enabled users to pick up, grasp and move blocks......................... 74 
Figure 4.5 Virtual hands as represented in the VE. ........................................................................................... 74 
Figure 4.6 Thematic map of findings illustrating the overarching themes and corresponding subthemes (see 

Appendix 4.8 for enlarged diagram) ................................................................................................................. 79 
 
Figure 5.1 PAR Phase Two, Cycle One ............................................................................................................ 92 
 
Figure 6.1 PAR Phase Three, Cycles One and Two ........................................................................................ 118 
 

Figure 7. 1 PAR Phase Four, Cycles One and Two ......................................................................................... 139 
Figure 7.2 The Single-user VR Familiarisation Environment ........................................................................ 143 
Figure 7.3 The MUVR forested area .............................................................................................................. 144 
Figure 7.4 The MUVR social town square with shared activities .................................................................. 144 
Figure 7.5 The two PAR cycles pertaining to Phase Four .............................................................................. 145 
 

List of Tables 

Table 2.1 Supporting quotations for the analytical themes and their subthemes .............................................. 32 
Table 2.2 Consolidated VR design recommendations ...................................................................................... 40 
 
Table 3.1 Walshôs (2003) dimensions of reflexivity and how they were implemented in this thesis ............... 55 
 

Table 4.1 VR FOUNDations Interactions ......................................................................................................... 74 
Table 4.2 People living with dementia (PwD) demographic characteristics .................................................... 76 
Table 4.3 Caregiver demographic characteristics ............................................................................................. 76 
Table 4.4 People living with dementia (PwD) and caregiver (CG) experience using technology and VR ...... 76 
Table 4.5 Design and implementation recommendations for VR technology probes....................................... 84 
 
Table 5.1  Demographic characteristics of people living with living with dementia........................................ 98 
Table 5.2 Demographic characteristics of the caregivers ................................................................................. 98 
Table 5.3 Experience using technology ............................................................................................................ 99 
Table 5.4 Overview of themes and subthemes .................................................................................................. 99 
Table 5.5 Supporting Quotations ...................................................................................................................... 99 
 
Table 6.1 Description of PAR Phase Three, Cycles One and Two ................................................................. 121 
Table 6.2 Demographic characteristics of people living with dementia ......................................................... 121 
Table 6.3 Demographic characteristics of support persons............................................................................. 122 
Table 6.4 Workshops Attendance* .................................................................................................................. 122 
Table 6.5 Description of worksheets and images used in each workshop and their purpose ......................... 123 
Table 6.6 Summary of the design preferences for the MUVR application to promote or maintain social 

connectedness ................................................................................................................................................. 131 
 
Table 7.1 Demographic characteristics of people living with dementia ......................................................... 147 



 

xvii 
 

Table 7.2 Demographic characteristics of the support persons ....................................................................... 147 
Table 7.3 Themes and their descriptions ......................................................................................................... 148 



Chapter One: Introduction 

1 
 

Chapter One: Introduction 

1.1 Chapter One Prologue 

This chapter presents the core ideas and background information pertaining to this thesis, beginning with the 

background and context of dementia, paying particular attention to its impact on social connectedness and its 

related concepts. Approaches to support social health for people living with dementia are next described, 

including the role of digital technologies. Following this, virtual reality (VR) is discussed as an emerging 

digital technology, including its key concepts and application in dementia and psychosocial research to date. 

Multi-user virtual reality (MUVR) is then introduced with a focus on its role in promoting or maintaining 

social connectedness for people with dementia and outlining the current knowledge gaps in this area. Finally, 

the research aims and objectives of this thesis are outlined.  

 
1.2 Dementia: Background and Context  

Dementia is the umbrella term for a collection of progressive neurodegenerative disorders, including 

Alzheimerôs Disease, Vascular Dementia, Mixed Dementia, Lewy body Dementia or Frontotemporal Dementia 

(Mehta & Schneider, 2023; Sin Chin, 2023). Despite the various subtypes, most share common 

symptomologies and clinical manifestations, such as cognitive decline and/or changes in language, memory, 

sensory processing, behaviour or social cognition (American Psychiatric Association, 2013; Kumari et al., 

2023; World Health Organisation, 2022). Such decline often results in shifts to a personôs daily functioning 

and ability to participate in activities of daily living (Giebel et al., 2014; Razani et al., 2011; Ryan & Brady, 

2023). Dementia presents a significant challenge and is considered a global public health priority given that 

the number of people living with this condition is expected to rise from 50 million in 2019 to 152 million by 

2050 (Nichols et al., 2022; World Health Organisation, 2019). More specifically, in Ireland, Pierse et al. (2019) 

predict that the number of people living with dementia will increase from 55,266 in 2016 to 157,883 by 2046 

(Pierse et al., 2019). The World Health Organisation (2019) and Nichols et al. (2022) state that the increase in 

dementia prevalence is correlated with the worldôs increasingly ageing population - this being the cohort who 

are considered most at risk of developing dementia.  

 
People living with dementia may experience challenges which are multi-faceted and may include reduced 

communication and language abilities, lack of confidence or self-efficacy and a fear of being stigmatised by 

others (Alzheimer's Society UK 2013; Birt et al., 2020; Dröes et al., 2006; Dröes et al., 2017; Gibson et al., 

2023; Yu et al., 2016). In turn, these challenges place people living with dementia at increased risk of 

loneliness, social isolation and social disconnectedness compared to those without the condition (Dröes et al., 

2017; Gibson et al., 2023; Hogg, 2010; Victor et al., 2005; Yu et al., 2016). Dementia-related challenges also 

negatively impact the relationships between people living with dementia and their informal caregivers and 

family members (Hoel, Ambugo, et al., 2022; Karaosmanoglu et al., 2021). Therefore, there is a need to explore 

how to address these negative social health and wellbeing outcomes. Supporting the relationship quality 

between people living with dementia and their support persons in the early to mid-stages of dementia is 

particularly important as they most often reside together in the home, with family members adopting the role 

of informal caregiver (Daley et al., 2022; Hoel, Seibert, et al., 2022; Messina et al., 2022; Smaling et al., 2022). 

Addressing these challenges is pertinent, considering that people living with dementia express an openness 

and desire to manage poor social health outcomes, but often lack the appropriate opportunities (Alzheimer's 

Society UK 2013; Birt et al., 2020; Dröes et al., 2006; Dröes et al., 2017; Gibson et al., 2023; Yu et al., 2016). 

 
Although recent advances in pharmacological treatment are hopeful, there is currently no cure for dementia, 

(Mountain et al., 2022). Until such treatments are readily available, there is a need to support people living 

with dementia to live well with the condition. This may be achieved by harmonising all elements of dementia 

care, including non-pharmacological and psychosocial approaches (Drºes et al., 2017; Monnet et al., 2023; 

Mountain et al., 2022). Psychosocial approaches in dementia care ñharness the leeway that exists to promote 

wellbeing in the absence of a cureò (Oyebode & Parveen, 2016, p.9). A large proportion of psychosocial 

interventions or approaches in dementia care are focused on managing behavioural and psychological 

symptoms of dementia (BPSD), with less focus on community-based approaches that aim to improve the 
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quality of life or social health and wellbeing outcomes of people living with dementia (Guzzon et al., 2023; 

Oyebode & Parveen, 2016). Social health and wellbeing are those important elements of living well with 

dementia that must be acknowledged and addressed through psychosocial approaches (Drºes et al., 2017). One 

particularly important social health concept for people living with dementia is social connectedness. 

 
1.3 Social Connectedness and Related Concepts 

1.3.1 What is social connectedness? 

Various definitions and conceptualisations of social connectedness are used in the literature, with none widely 

accepted nor adopted (Baumeister & Leary, 1995; Pandey et al., 2021; Visser et al., 2011). OôRourke et al. 

(2018) defined social connectedness as ña positive subjective evaluation of the extent to which one has 

meaningful, close, and constructive relationships with other individuals, groups, or society indicated by: (1) 

feelings of caring about others and feeling cared about by others, such as love, companionship or affection and 

(2) a feeling of belonging to a group or communityò (OôRourke et al., 2018, p.2). Hare-Duke et al. (2019) also 

described five dimensions of social connectedness: closeness, identity and common bond, a valued 

relationship, involvement, care and acceptance. Similarly, Van Bel et al. (2008) defined social connectedness 

as a subjective experience of belonging and relatedness between people comprising five components: 

relationship saliency, closeness, knowing each otherôs experiences, shared understanding and contact quality. 

The common components of social connectedness across these definitions and conceptualisations are the 

presence of close, meaningful, positive relationships with others and a sense of belonging and relatedness 

(Ashida et al., 2008; OôRourke & Sidani, 2017; Van Bel et al., 2008; Waycott et al., 2019). The dementia 

research is replete with evidence that being socially connected contributes to oneôs overall sense of wellbeing 

and health, particularly social health (Ashida et al., 2008; Birt et al., 2020; Gardiner et al., 2018; G·rska et al., 

2017; Sun et al., 2021). While any of the aforementioned definitions or conceptualisations of social 

connectedness could have been applied to this thesis, Van Bel and colleaguesô conceptualisation was chosen 

as it was previously used to underpin the design of socially assistive technology for older adults (Davis et al., 

2016; Visser et al., 2011), people living with dementia (Wildevuur & van Dijk, 2011) and within the broader 

Human-Computer Interaction (HCI) landscape (van Hattum et al., 2022).  

 
1.3.2 Framing social connectedness within broader social health concepts  

According to Huber et al. (2011), social health has three main characteristics: reaching oneôs potential and 

obligations, living independently despite a diagnosis such as dementia and participating in social activities. 

Therefore, providing opportunities to enhance oneôs social health, support social connectedness and alleviate 

social isolation and loneliness, are increasingly important for people living with dementia (Drºes et al., 2017; 

Gibson et al., 2023; Hogg, 2010; Victor et al., 2005; Yu et al., 2016). Promoting and facilitating social 

connectedness may address the óparticipation in social activitiesô domain of social health proposed by Huber 

et al. (2011) as it may maintain positive and meaningful relationships or enhance positive social experiences 

for people living with dementia (Drºes et al., 2017). Moreover, Clarke et al. (2020) reported that social 

wellbeing aligns with the social health and dementia concept proposed by Drºes et al. (2017). Clarke et al. 

(2020) also proposed that connection and belonging, akin to social connectedness, may support broader social 

wellbeing for people living with dementia. Social connectedness encompasses a shorter-term affective state of 

belonging or relatedness, which can be changed in a single interaction (O'Rourke & Sidani, 2017; Van Bel et 

al., 2008; Visser et al., 2011). Focusing on short-term positive social experiences and concepts such as social 

connectedness may in turn, reduce longer-term negative social outcomes such as loneliness and social isolation.  

 
Balki et al. (2022) acknowledged that loneliness and social isolation may be considered constructs of social 

disconnectedness. Loneliness refers to a subjective discrepancy between a personôs desired level of social 

contact versus their actual relationship quality. In contrast, social isolation is described as a more objective 

lack of social contacts or relationships (Rippon et al., 2023). Both loneliness and social isolation are considered 

longer-term states than social connectedness (Poey et al., 2017; Reis & Patrick, 1996; Visser et al., 2011). 

While social connectedness, loneliness, and social isolation are related constructs, they each have distinct 

meanings (Holt-Lunstad, 2022). For example, one may experience a sense of social connectedness but may 

still consider themselves lonely or socially isolated (Cacioppo et al., 2006; Cornwell & Waite, 2009; Waycott 
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et al., 2019). Despite these distinct meanings, there remains variance in how social connectedness, loneliness 

and social isolation are defined and conceptualised (Balki et al., 2022). The studies and reviews presented later 

in this chapter reflect such variance. 

 
1.3.3 The importance of social connectedness 

Holt-Lunstad (2022) contended that social disconnectedness is a global public health issue. Social 

connectedness is considered an essential component of living well with dementia, promoting positive social 

health (Birt et al., 2020; Drºes et al., 2017) and maintaining personal relationships with family and friends 

(Daley et al., 2022; Hoel et al., 2022; Messina et al., 2022; Smaling et al., 2022). Arnautovska et al. (2017) and 

Birt et al. (2020) reported that providing opportunities for people living with dementia to be socially connected 

is an important contributor to their overall quality of life, mental health and wellbeing. The COVID-19 

pandemic further endorsed the importance of social connectedness for people living with dementia, as 

opportunities for social connectivity were extremely limited (Daley et al., 2022; Hoel, Seibert, et al., 2022; 

Messina et al., 2022; Smaling et al., 2022). The important role of digital technology in supporting social 

connectedness also gained additional attention during and after the COVID-19 pandemic (Barbosa et al., 2024; 

Pandey et al., 2021).   

 
1.4 The Role of Technology in Supporting Social Connectedness  

Technology design for people living with dementia has historically focused on risk reduction and monitoring, 

with limited focus on the social, sensory and cognitive changes associated with dementia or the opportunities 

for technology to enrich the social connectedness of people living with dementia (Talbot & Briggs, 2022). 

Examples of such opportunities for social connectedness include mobile and social media applications to 

facilitate communication, online social groups, social robots, virtual reality (VR) and multisensory interactive 

displays to support engagement in meaningful activities (Baker et al., 2018; Gibson et al., 2023; Goodall et al., 

2021; Koh et al., 2022). Four recent literature reviews have synthesised the evidence surrounding the use of 

technology to promote the social health of people living with dementia. As previously noted, there is a lack of 

consensus on how social connectedness, loneliness and social isolation are defined. Therefore, the following 

reviews discuss technologies that, although not explicitly stated, referred to social connectedness within their 

search strategies or findings. 

 
Rai et al. (2022) synthesised the findings from 10 dementia studies which used technologies to mitigate social 

isolation and loneliness. Despite the focus on loneliness and social isolation, some of the included studies were 

designed specifically to support social connectedness and/or measured social connectedness as a study 

outcome. The included studies adopted various technologies such as robots, multi-sensory touch-screen 

technology, home-assisted technology systems, and one fully immersive VR system. Three digital technologies 

(a social robot, a telepresence robot and a skype-on-wheels system) were explicitly designed to promote 

communication and social connectedness between people living with dementia, other residents, and/or family 

members. The results reported improvements in quality of life and/or social connectedness outcomes for people 

living with dementia across all studies. The authors acknowledged the potential for technology but highlighted 

that the limited research conducted in this domain made it difficult to assess its impact on social isolation, 

loneliness or social connectedness. Moreover, the limited reporting of the technology design processes in the 

included studies made it difficult to ascertain the role or lack thereof of people living with dementia and their 

support persons, in the technology design process. The authors used the Mixed Methods Appraisal Tool 

(MMAT) to assess the methodological quality of the included studies. Only two studies were assessed as having 

high methodological quality, four were medium to high, and another four studies were considered medium to 

low quality. This further confirms the need for more robust research in this domain. It is also worth considering 

that in the case of Rai et al.ôs (2022) review, social connectedness measures were considered those related to 

social inclusion, interaction, loneliness or social isolation. As previously noted, there must be a clear 

delineation between these concepts to draw accurate conclusions.  

 
Anderson et al. (2022), in their scoping review, focused on using digital technologies to improve the social 

interactions of people with dementia. Like the previous review, connection and connectedness formed part of 
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the search strategy and were discussed as a common review finding, despite social connectedness not being 

part of the review aims. The review synthesised the results from 69 studies. Similar to Rai et al. (2022), various 

technologies were adopted and categorised as: robots, computer and tablet-based interventions or other 

technological interventions (e.g.TV or phone-based technologies). Most technologies supported face-to-face 

connection in the same location, while only six included technologies specifically addressing social 

connectivity with others across distances. The review identified only one fully immersive VR study consistent 

with Rai et al.ôs (2022) findings. The results described that people living with dementia experienced a sense of 

connection to the pet robots in the included studies. The authors reported that the various technologies 

facilitated social connectedness, attributed to the fact that technology shifted the conversation to new topics. 

In turn, this enabled the person living with dementia to guide novel conversations related to the technology 

content and resulted in increased conversations and interactions. This VR study also facilitated positive social 

interactions between people living with dementia and their support persons (who observed the person living 

with dementia using a VR application from the same room). Despite the identified promising social benefits 

of all these technologies, the review authors assessed most included studies as having poor methodological 

quality when rated using the MMAT. However, it should also be acknowledged that this review aimed to 

explore social interaction and did not explicitly focus on social connectedness, despite social connectedness 

being referenced in the reported findings.  

 
In their systematic review, Hoel et al. (2021) included 18 studies on technology-driven interventions to 

facilitate interaction and communication between people living with dementia and their support persons. 

Again, social connectedness was a common thread across this review, despite it not being the explicit focus. 

In line with the previous two reviews by Anderson et al. (2022) and Rai et al. (2022), many of the included 

studies adopted tailored computer tablet applications, followed by social robots, computer systems and other 

technologies (such as DVD or 3D printing). However, despite focusing on digital technology, no VR-related 

studies were found. Technology was considered promising for people living with dementia in promoting their 

interaction and engagement in social activities and, by implication, supporting their social connectedness. 

Consistent with Anderson et al. (2022), the technologies which were used, inspired new conversations for 

people living with dementia, shifted their conversation topics and prompted reminiscence, which were reported 

as beneficial for social connectivity. Again, the authors used the MMAT to rate the quality of the included 

studies. However, they did not provide a low, medium or high rating. Instead, they presented a percentage. The 

authors scored one mixed-methods study 100%, while five mixed-methods scored lower. Two out of three 

quantitative studies scored 40%, while each qualitative study scored 80% or higher. 

 
Zhu et al. (2023), in their qualitative systematic review and thematic synthesis, included nine studies focused 

on using technologies that enhanced the social connections and social support of people living with dementia. 

They acknowledged that social connectedness and social support may address loneliness and social isolation 

and identified their differing definitions. The included studies mainly focused on tablet computers and mobile 

applications, with only one eligible semi-immersive VR study. The findings reported that technology could 

facilitate social connectedness in both online and offline contexts. The technologies enabled an emotional 

feeling of belonging for people living with dementia, akin to social connectedness. For example, online groups 

fostered a sense of belonging and community for people living with dementia, contributing to efforts to reduce 

loneliness and social isolation. The authors reported that the methodological quality of the included studies 

was relatively high, with all studies fulfilling six of the ten Joanna Briggs Institute (JBI) qualitative assessment 

criteria. The Confidence in the Evidence from Reviews of Qualitative Research (CERQual) tool was also used 

to confirm the confidence in the overall review findings. Four subthemes were assessed as having high 

reliability while seven had moderate reliability. 

 
Overall, each review reported that the technologies prompted conversation and aided relationship-building and 

engagement between people living with dementia and their support persons, conversation partners and other 

residents with dementia, all of which relate to social connectedness (Anderson et al., 2022; Hoel et al., 2021; 

Rai et al., 2022; Zhu et al., 2023). Despite not all the reviews explicitly aiming to explore social connectedness 

and while each review had different aims, the findings suggest the promise of digital technologies to support 
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social connectedness for people living with dementia. Consistent with the aforementioned variance in how 

social connectedness is defined, many studies used it interchangeably with social isolation and loneliness. 

However, others noted that they were distinct concepts whereby social connectedness may address loneliness 

and social isolation. Therefore, future research should clearly define social connectedness within the context 

of their work. A common thread in each review was the variance in primary outcome measures, technologies 

and implementation approaches as well as the small sample sizes evident across many of the included studies. 

These variations made drawing clear comparisons between each reviewôs findings difficult. Universally, there 

was a disproportionate focus across all the reviews on robotics, tablets and computer applications, with a 

limited focus on VR technology to support social connectedness. Only two reviews included studies related to 

VR. This identifies a knowledge gap relating to the role of VR in supporting social connectedness for people 

living with dementia. Before exploring this gap further, it is important to first describe VR and its broad 

application in the dementia landscape in order to gain insight into its current evidence base before applying it 

to social connectedness. 

 
1.5 Virtual Reality  

Milgram et al. (1995) asserted that virtual reality (VR) exists along a reality-virtuality continuum (Figure 1.1). 

This continuum represents the spectrum of technologies ranging from those that present the physical, real-

world environment to those that present a fully computer-generated virtual environment (VE). Fully immersive 

VR is on the virtuality end of the continuum and refers to a computer-generated environment that fully occludes 

the real world and gives users a sense of immersion in a VE (Bowman & McMahan, 2007; Bryant et al., 2022; 

Orr et al., 2021). Fully immersive VR has three main components: presence, interactivity and immersion 

(Walsh & Pawlowski, 2002). These components are typically facilitated in fully immersive VR through a Head-

Mounted Display (HMD) and hand-held controllers which enable users to subjectively interact with and 

manipulate the VE (Wohlgenannt et al., 2020). Several commercially available fully immersive VR systems 

include: the Meta (formally Oculus) Quest, HTC Vive, PlayStation VR and Valve Index VR (Wohlgenannt et 

al., 2020). 

 

 
Figure 1.1 Reality-virtuality continuum adapted from Milgram et al. (1995). 

Fully immersive VR enables single or multi-user experiences. Multi-user VR (MUVR) enables two or more 

people to be represented and share the same VE concurrently (Mangina, 2021; Oh et al., 2018; Zamanifard & 

Freeman, 2023). Users in an MUVR interact with others through embodied avatars (Mangina, 2021; 

Podkosova & Kaufmann, 2018; Sykownik et al., 2023) which facilitates a sense of social presence, enhances 

social interactions between users and supports social connectedness.  

 
The growing variety and commercial availability of VR have enabled it to ótranscendô industry and training to 

other contexts, particularly recreational use in the home (Wohlgenannt et al., 2020). Moreover, VR has rapidly 

gained popularity in the fields of medicine and health science (Javaid and Haleem, 2020). For context, a 

bibliometric analysis identified over 8,000 international VR publications in domains such as geriatrics and 

neurodegenerative diseases (Yeung et al., 2021). This growth in popularity and application areas may be 

attributed to the level of immersion, realism and the three-dimensional experience offered by VR, which is not 

afforded by many digital technologies (Bryant et al., 2022; Orr et al., 2021). Additionally, VR development 

support from the leading game engines, such as Unity, makes developing bespoke VR applications more 

accessible. It is only in recent years that VR has also gained traction and increased interest in dementia research. 
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1.5.1 Why focus on VR for this thesis?  

VR was chosen as the technology of choice for this doctoral research for several reasons. First, the doctoral 

training network, d-real, focused on technologies related to digitally enhanced reality. This pre-empted the 

adoption of VR (across the spectrum of immersion) as opposed to other digital technologies. Second, the 

decision to focus on fully immersive VR was also informed by the systematic review findings. The systematic 

review (Chapter Two) identified the increased adoption of fully immersive VR in dementia research. Moreover, 

it highlighted the need for more systematic and robust studies surrounding fully immersive VR in the home 

environment. Third, the decision to adopt fully immersive VR was verified throughout this thesis through 

public and patient consultations and verification of the potential of MUVR during Phase Two of this PAR 

study. Finally, fully immersive VR was chosen for its added advantage of immersivity, realism and portability. 

The level of immersion afforded by VR is generally not supported through conventional digital technologies 

such as computer tablets or smartphones. The ability of fully immersive VR to support a sense of social 

presence was an appealing feature which aligned well with the aims of this thesis and its focus on social 

connectedness. Moreover, the portability of the fully immersive VR HMD and controllers was considered a 

more feasible option to implement in the home environment compared to semi-immersive systems which 

require projection screens.  

 
1.5.2 VR use with and for people living with dementia 

VR applications for people living with dementia has particularly concentrated on single-user systems, with 

much of the focus being on cognitive or physical outcomes (Kalantari et al., 2023; Zhao et al., 2020). However, 

this has recently shifted to VRôs therapeutic and recreational use for psychosocial health and wellbeing 

outcomes, as evidenced in two reviews conducted by Appel et al. (2021) and DôCunha et al. (2019).  

 
In their óminiô mixed-methods review, DôCunha et al. (2019) synthesised 10 studies related to VR-based 

interventions (ranging from non-immersive to fully immersive VR and one augmented reality study) to 

improve the wellbeing of people living with dementia and those with mild cognitive impairment (MCI). The 

findings revealed that VR use was associated with emotional and social benefits and had the potential to 

improve the wellbeing of people living with dementia and those with MCI. People living with dementia were 

more socially engaged with the VR content than the people with MCI. VR was also associated with improved 

apathy and mood. Furthermore, the authors highlighted the need to explore group-based or MUVR experiences 

to support the social health outcomes of people living with dementia, as most of the included VR studies used 

single-user systems.   

 
A second scoping review by Appel et al. (2021) summarised 18 studies that applied VR to promote the 

wellbeing (including functional, social and emotional) of people living with dementia. They reported that social 

connectedness ñis influenced by oneôs ability to communicate and maintain meaningful relationshipsò (Appel 

et al., 2021, p.3). The VR systems used in the included studies were categorised as auditory environments, 

fully immersive VR, semi-immersive VR, non-immersive VR and augmented reality and mixed reality. Most 

of the included studies were conducted in long-term care and lab-based settings. Akin to DôCunha et al. (2019), 

most group-based VR studies were not fully immersive. Appel et al. (2021) also reported that only a few studies 

investigated social health outcomes as the primary outcomes. Those studies that did focus on social health 

outcomes demonstrated positive benefits for people living with dementia when engaged in VR, such as 

increased conversation and interaction with family, friends or other close personal relationships ï all of which 

may contribute towards promoting social connectedness. DôCunha et al. (2019) reported similar findings. 

Moreover, across both reviews, VR provided people living with dementia with the agency to guide 

conversations by drawing on relatable VR content. Both Appel et al. (2021) and DôCunha et al. (2019) 

identified the potential social affordances of VR and increased engagement, which may relate to social 

connectedness.   

 
Regarding the methodological quality of the included studies, neither review applied a formal quality appraisal 

tool. While the reviews were reported as a óminiô and scoping review, the use of a formal quality appraisal tool 

would have enhanced the overall credibility and confidence in the review findings. Nevertheless, each review 



Chapter One: Introduction 

7 
 

acknowledged the relatively small number of included studies, the variance in the VR hardware and software 

systems used (i.e. including non, semi and fully immersive VR systems), the outcome measures, the methods 

of data collection and the environments in which VR was used. This disparity made it difficult to draw concrete 

conclusions from each review.  However, despite the methodological limitations, the reviews showed positive 

impacts on the social health and wellbeing of people living with dementia through the use of VR. The review 

findings indicate a knowledge gap relating to the application of VR to support social outcomes such as social 

connectedness. Compared to single-user VR, MUVR may play an additional role in addressing this knowledge 

gap, given that MUVR may encourage feelings of social connectedness by offering a virtual space to interact 

and engage in shared activities (Barreda-Ćngeles & Hartmann, 2022; Maloney & Freeman, 2020).  

 
1.5.3 Current use of MUVR for social health outcomes  

As outlined earlier, there is little research on the use of MUVR for people living with dementia. Given this 
paucity of research, the studies presented below also include studies which used MUVR to explore social 

health related concepts for older adults (without dementia) as well as people living with dementia. Akin to the 

previous sections, although social connectedness was not the explicit aim of the studies, the findings relate to 

the dimensions of social connectedness as described by Van Bel et al. (2009).  

 
A multi-site observational study by Kalantari et al. (2023) used a collaborative MUVR environment with 36 

older adults paired with one another. Structured questionnaires and semi-structured interviews were completed 

and analysed using content analysis. The findings indicated that the MUVR application was considered usable 

by older adults and resulted in increased engagement and enjoyment during use for pairs of older adults 

dispersed across two locations. Moreover, engaging in MUVR provided a sense of spatial and social presence 

for people living with dementia.  

 
Baker et al. (2021) designed a MUVR application to support reminiscence among 16 older adults in their 

qualitative participatory action research study. They evaluated the MUVR application over 26 sessions using 

observational notes, photographs and short video recordings, which were analysed thematically. The findings 

described the value of MUVR as it connected older adults across distances, provided a means of reminiscence 

and prompted conversation and engagement between older adults. This aligned with the findings of Kalantari 

et al. (2023). In particular, within the MUVR application, an old classroom scene was a focal talking point for 

older adults during the sessions as they could reminisce on their school days. Consistent with the findings of 

Kalantari et al. (2023), MUVR acted as a means of facilitating social presence for older adults, which can be 

viewed as an important aspect of social connectedness.  

 
A user-centered participatory design study by Wei et al. (2023) explored how 12 grandparents and their 12 

grandchildren preferred to use MUVR to communicate with one another across distances. In contrast to Baker 

et al. (2021) and Kalantari et al. (2023), this study explored MUVR from an inter-generational perspective. 

During a participatory design session, older adults and their grandchildren experienced VR for 30 minutes. An 

open coding approach was used to code interviews, video recordings, sketches, and data obtained from co-

design sessions. Like the previous two studies, mutually engaging with the artefacts and activities in MUVR 

served as a communication medium and sparked conversation, engagement, and social reminiscence. MUVR 

contributed toward bridging the generational gap, whereby communicating through avatars provided a richer 

sensory experience and a sense of relatedness between grandparents and their grandchildren, a key dimension 

of social connectedness. However, the authors reported a number of perceived barriers to MUVR use for this 

population, including difficulty using the controllers, safety concerns and the effort required to set up MUVR 

compared to everyday technology. 

 
A pilot study by Oppert et al. (2023) investigated the use of MUVR-based virtual tourism to increase the social 

connectedness of nine older adults considered to be moderately lonely. In this study, each older adult was 

presented with 360-degree videos of virtual tours through either a VR headset (n=4) or a tablet computer (n=5). 

Two group sessions were completed to test the application, one in a community centre and the other in the 

homes of older adults. Group discussions, written feedback and interviews were completed after each session, 
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which were analysed using a thematic analysis approach. Interestingly, the results highlighted that the tablet 

computer group reported feeling more individually present in the virtual tours than the MUVR group. However, 

concurrent with the previous studies, the MUVR group felt an increased sense of óbeing inô and experiencing 

the virtual tours with the other group members. Older adults considered the MUVR application enjoyable and 

valuable for socialising with others. It sparked memories and prompted reminiscence among users as they 

could speak about each tourism video. These findings concurred with the previous studies (Baker et al., 2021; 

Kalantari et al., 2023; Wei et al., 2023). In addition, consistent with Wei et al. (2023), being present and viewing 

the same content in real-time was a key contributor to positive social experiences for older adults. Interestingly, 

Oppert et al. (2023) reported that while older adults in the MUVR group were keen to use the technology, they 

found it difficult to identify how it could be used for social connectedness.  

 
A feasibility study by Afifi et al. (2021) investigated the use of MUVR to support the social relationships of 

21 older adults with either MCI (n=9) or mild to moderate dementia (n=12) in a senior living facility and their 

21 family members who lived a distance away. The focus on the relationship between older adults and their 

family members aligned with Wei et al.ôs (2023) study. Older adults and their families engaged in three VR 

sessions over three consecutive weeks. Surveys and video recordings were captured during MUVR use, and 

interviews were completed after the experience. The quantitative analysis identified statistically significant 

differences across sessions concerning older adultsô conversational engagement and the relationship quality 

between older adults and their family members. This aligned with older adults in Wei et al.ôs (2023) study, 

whereby people living with dementia in this study were more engaged in conversation with their family 

members when participating in past activities to spark reminiscence. This finding also aligned with the previous 

studies of Baker et al. (2021), Kalantari et al. (2023) and Oppert et al. (2023), who used MUVR with older 

adults without dementia and their peers. In these latter studies, the collaborative MUVR session provided a 

sense of spatial and social presence for older adults, which aligned with each of the previous reviews involving 

older adults (Baker et al., 2021; Kalantari et al., 2023; Oppert et al., 2023). Such social experiences are also 

considered components of social connectedness.  

 
Afifi et al. (2023) extended their previous work (Afifi et al., 2021) to investigate whether the MUVR 

application could improve the quality of life (QoL) of the same group of older adults and their family members. 

The study also investigated the impact of using the application on caregiver guilt. Older adults completed 

quantitative questionnaires related to QoL, mental health, depression and stress, expression of emotions or 

feeling, motional closeness, relationship satisfaction, communal perspectives, caregiver burden and social 

engagement. From baseline to session three, older adults and their family members demonstrated statistically 

significant results relating to increased QoL and reduced caregiver burden scores. Interestingly, increased 

conversational engagement during MUVR use predicted increased QoL and relationship scores. People living 

with dementia and their family members experienced greater positive associations after MUVR use than those 

with MCI and their family members. Additionally, people living with dementia felt a sense of closeness and 

greater relationship quality with their family members after MUVR sessions, both of which are related to the 

dimensions of social connectedness. This sense of closeness and togetherness in MUVR was also consistent 

with each of the aforementioned MUVR studies which focused on older adults (Baker et al., 2021; Kalantari 

et al., 2023; Oppert et al., 2023; Wei et al., 2023). However, in the case of Afifi et al.ôs (2023) study, this 

increased relationship quality was only statistically significant for people living with dementia and MCI and 

not for caregivers. The authors called for future MUVR research to take place in the home environment as 

many people living with dementia or MCI may not have the financial means to reside in the residential 

community used for their study, therefore excluding them from the opportunities to use MUVR.  

 
Overall, across each of the studies presented above the fully immersive MUVR experiences were generally 

viewed as positive for both older adults living with and without dementia. Furthermore, each study concluded 

that MUVR was a promising technology to socially connect older adults with peers and family members.  

 



Chapter One: Introduction 

9 
 

1.6 Current Gaps in Knowledge  

As evidenced throughout this chapter, the use of digital technology, particularly MUVR for people living with 

dementia is in its infancy. Much of the aforementioned technology research has focused on social robots and 

computer or tablet applications, highlighting an underrepresentation of other potential technologies, such as 

fully immersive MUVR. In fact, aside from the work of Afifi et al. (2021, 2023), there remains a dearth of 

research focused on the use of MUVR to support the social connectedness of people living with dementia. The 

use of MUVR in the home also remains under-researched, which is surprising, considering most people living 

with dementia reside at home (Fan et al., 2019; Pierce et al., 2014). In summary, no studies were identified 

which explored the use of MUVR in the home environment to support the social connectedness of people 

living with dementia. These knowledge gaps led to conceptualising the aims and objectives of this thesis, which 

are presented below. 

 

1.7 Aims and Objectives of this Thesis 

This thesis aims to inform the design of a MUVR application to promote or maintain the social connectedness 

of people living with dementia and their support person. The following objectives guided this research: 

 
Objective One: To synthesise existing research related to key stakeholdersô experiences and perceptions of VR 

for older adults living with dementia.  

In order to address the gap in the literature related to the experiential use of VR for older adults living with 

dementia, it was considered important to conduct a systematic review and thematic synthesis to investigate the 

qualitative experiences, perceptions, barriers, and facilitators to VR use for this population. This objective was 

addressed in the two published, peer-reviewed papers, the QES protocol and QES review (Chapter Two).  

 
Objective Two: To familiarise people living with dementia and their support persons with VR and empower 

them to make future design decisions.  

To address this objective, a single-user VR technology probe (VR FOUNDations) was developed to provide 

people living with dementia and their support persons with a baseline knowledge and understanding of VR 

and single-user interactions. This objective was achieved in the peer-reviewed paper and the reported findings 

from PAR Phase One (Chapter Four).  

 
Objective Three: To explore people living with dementia and their support personsô experiences and 

perceptions of social connectedness and the potential of MUVR to promote or maintain their social 

connectedness. 

To address this gap in the literature, people living with dementia and their support persons were interviewed 

to capture their experiences of social connectedness and their perceptions of how an MUVR application could 

enhance or maintain their social connectedness. The published, peer-review findings related to PAR Phase Two 

addressed this objective (Chapter Five). 

 
Objective Four: To elicit the preferences of people living with dementia and their support persons to inform 

the design of a MUVR application to promote or maintain their social connectedness. 

To address this objective, people living with dementia and their support persons completed an online workshop 

to elicit their design preferences. This feedback informed the development of a MUVR application. The 

findings of this PAR Phase Three are presented in Chapter Six. 

 
Objective Five: To explore the acceptability, usability and feasibility of a MUVR application and its potential 

to promote or maintain the social connectedness of people living with dementia and their support persons.  

This objective was addressed through two PAR cycles completed in the homes of people living with dementia 

and their support persons, whereby they used the MUVR application followed by an interview to explore their 

experiences. This objective was achieved and is presented in a peer-reviewed paper, which forms Chapter 

Seven.  
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1.8 Chapter One Summary 

This chapter presented the core ideas and background surrounding dementia, social connectedness and digital 

technologies such as MUVR. Clear knowledge gaps were identified which subsequently informed the aims 

and objectives of this PhD thesis presented in this chapter. The following seven chapters of this thesis will 

describe how the aims and objectives were addressed.  
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Older Adults Living with Dementia: A Qualitative Evidence Synthesis and Thematic 

Synthesis 
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2.1 Chapter Two Prologue 

This chapter presents Papers One and Two of this thesis, which include a qualitative evidence synthesis (QES) 

protocol and the QES of key stakeholderôs experiences and perceptions of VR for older adults living with 

dementia. Given the novelty of this area and the emerging use of VR in dementia research, it was considered 

important to publish the QES review protocol to provide an early publication record that may prevent 

duplication of this work. In addition, the protocol peer review process provided an opportunity to gain feedback 

on the planned methods from others in the field of qualitative research.  

 

Within the context of this thesis, the aim of this QES was to address the first objective: to synthesise existing 

research related to key stakeholdersô experiences and perceptions of VR for older adults living with dementia. 

This objective was addressed thorough a systematic search for qualitative literature and thematic synthesis 

related to VR use for people living with dementia. 
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2.2 Paper One: Key Stakeholdersô Experiences and Perceptions of Virtual Reality for 

Older Adults Living with Dementia: A Qualitative Evidence Synthesis Protocol 
Aisling Flynn1, David Healy2, Catherine Houghton1, Dympna Casey1 

1School of Nursing and Midwifery, University of Galway, Ireland 
2School of Psychology, University of Galway, Ireland 

 

Abstract  

Background  

Technology is increasingly being used in dementia care as a means of non-pharmacological intervention. One 

such technology, Virtual Reality (VR) has shown to be a promising vehicle to deliver interventions for people 

living with dementia. The views of people living with dementia and key stakeholders must be considered to 

inform future research. There is a lack consensus regarding VR design considerations for this population which 

makes it difficult for researchers and practitioners to develop meaningful VR spaces. 

 
Methods 

This qualitative evidence synthesis (QES) protocol aims to explore key stakeholdersô experiences and 

perceptions of VR for older adults living with dementia. A systematic search will be conducted across six 

electronic databases. Forward and backward citation searching, and hand searching will identify additional 

articles. Two authors will independently complete title and abstract, and full text screening. Quality appraisal 

will be conducted using the CASP qualitative checklist. Included studies will be analysed using a thematic 

synthesis approach. The GRADE-CERQual will assess the researcherôs confidence in the findings. 

 
Discussion 

This QES will constitute part of a larger project which aims to develop a VR social connecting space for older 

adults living with dementia. The findings will also add to the existing body of literature exploring VR in 

dementia care contexts. It is anticipated that this review will add to the momentum toward holistic design 

practices, resulting in usable and acceptable VR spaces for older adults living with dementia. 

  

Background 

The World Health Organisation (2019) has cited dementia as a global health priority. Globally, the number of 

people living with dementia is set to rise to 152 million by 2020 (Prince, 2015). Technology is increasingly 

being used in dementia care as a means of non-pharmacological intervention (Lorenz et al., 2019). One such 

technology, Virtual Reality (VR) has shown to be a promising vehicle to deliver interventions for people living 

with dementia (Kim et al., 2019). VR integrates real-time computer graphics with a range of multi-sensory 

modalities aimed at ñgenerating an illusion of an alternative reality: being located in a different place, or 

interacting with objects or characters that are not physically present in the real surroundings of the userò 

(L®cuyer, 2017, p. 20). VR has been applied to address a range of psychosocial aspects of dementia; namely, 

cognitive training, reminiscence therapy and exergaming (D'Cunha et al., 2019). In addition, VR has been 

applied in several dementia care contexts, both residential and community settings (Moyle et al., 2018). 

 
Due to the emergence of technology use in dementia care, it is important to provide a means of synthesising 

previous work thus guiding future practice. Building on the momentum of person-centred care and holistic 

design principles, the views of people living with dementia and key stakeholders must be considered to inform 

future research and policymaking (Suijkerbuijk et al., 2019). Despite its diverse use, there is a lack of consensus 

on the design specifications and considerations for this population which makes it difficult for researchers and 

practitioners who wish to develop such technology (Kim et al., 2019). Therefore, this review aims to include 

key stakeholdersô experiences and perceptions of VR technology use with older adults with dementia drawing 

on previous research. The synthesis aims to inform future VR development resulting in more accepted and 

usable design, reducing research waste and leading to more positive health and well-being outcomes for people 

living with dementia (Garcia et al., 2012).Through the incorporation of stakeholderôs views and perceptions 

of VR in the development process of VR technology, there will also be economic implications as the 

intervention will be fit for purpose leading to increased buy-in.  
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Objectives  

This review aims to synthesise key stakeholdersô experiences and perceptions of VR technology use for people 

living with dementia. The specific objectives are:  

 
- To explore key stakeholdersô experiences and perceptions, of using VR technology for older people 

living with dementia  

- To identify the perceived barriers and facilitators to the use of VR technology for older people living 

with dementia 

- To develop recommendations for the development of future VR experiences for older people living 

with dementia. 

 
Methods 

Criteria for Considering Studies for Review 

Types of studies 

This QES will include qualitative studies which include methods such as interviews, focus groups and 

observational data. It will also include mixed-methods studies where qualitative findings are reported 

separately from quantitative findings. Due to the limited evidence in this area, there will be no year limit 

applied to the review.  

 
Topic of interest 

The included studies will focus on the experiences and perceptions of key stakeholders of VR use for people 

living with dementia. Studies will be included which examine virtual reality or virtual environments for people 

living with dementia. By Virtual reality (VR) we mean a technology which enables users to interact with a 

computer-generated virtual environment. This virtual environment may be a representation of a real-world 

scenario for example 360-degree videos using Google Earth or a simulated environment. It allows the user to 

become immersed in and experience the past, presence or future using computer-generated graphics (Mandal, 

2013). ñA virtual environment may be displayed on a head-mounted display, a computer monitor, or a large 

projection screen. Head and hand tracking systems are employed to enable the user to observe, move around, 

and manipulate the virtual environmentò (Hodge et al., 2018, p.1). Studies will be included if they satisfy the 

criteria established by Miller and Bugnariu (2016) which distinguishes between low, medium and high levels 

of immersion.  

 
Stakeholders are defined as those with an interest or óstakeô in an activity or its evaluation (Leviton & Melichar, 

2016; Shadish et al., 1991). Their perspective may incorporate their opinions, attitudes, and evaluations 

(including acceptance and satisfaction) (Ryan et al., 2018) while their experiences may relate to emotions, 

physical sensations (e.g. pain, discomfort), psychological factors (e.g. stress, mood), and pragmatic factors 

(e.g. routine activities) (Ryan et al., 2018).  

 
This review will include studies published in peer-review journals meeting review-specific eligibility criteria. 

The SPIDER (sample, phenomenon of interest, design, evaluation, research type) tool will be used to develop 

the research question. SPIDER was adapted from PICO to be used for qualitative and mixed-methods studies 

(Cooke et al., 2012).  

 
Sample 

Studies will be suitable for inclusion once they acknowledge that participants have a diagnosis of dementia of 

any stage, a formal diagnosis is not a requirement for this study. Types of dementia for inclusion may include 

Alzheimerôs disease, vascular dementia, frontotemporal dementia, Huntington disease, Pickôs disease or 

Creutz-Jacob disease. Studies will be included if the mean age of people living with dementia is over 60. There 

is ambiguity in the literature surrounding what age constitutes an óolder adultô (World Health Organisation, 

2015). The World Health Organisation and other researchers in the field of gerontology contend that those 60 

years and older are referred to as older adults (Halaweh et al., 2018; Harvey et al., 2013; World Health 
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Organisation, 2015). For studies which include people with and without dementia, it must be possible to 

separate the views of people with dementia for data extraction purposes. Where this is not possible, the study 

will be excluded. Key stakeholders may include people living with dementia, informal or formal caregivers, 

care partners, family members, health and social care professionals or VR developers. If other suitable 

stakeholders are identified during the screening process, inclusion will be discussed based on their contribution 

to the dementia care area. Studies will be excluded if qualitative data is not collected from key stakeholders 

relating to the use of VR technology. If the participants have a diagnosis of mild cognitive impairment and no 

diagnosis of dementia the study will also be excluded.   

 
Phenomenon of Interest 

The phenomenon of interest for this study is key stakeholdersô experiences and perceptions of VR technology 

use for older people living with dementia. Studies will be included if they qualitatively discuss the views, 

perceptions or experiences of stakeholders on the use of VR in the results or discussion section of studies. 

Should the studies explore other outcome measures, it must be possible to extract the data required for 

inclusion. Data for extraction may include factors that may influence feasibility, acceptability, or usability of 

virtual reality technology for people living with dementia.  Studies will be excluded if they focus on VR use 

for the assessment or diagnosis of dementia. Virtual reality technology may be non-immersive, semi-immersive 

or fully immersive for inclusion as classified by Miller and Bugnariu (2016).  

 
Design 

Qualitative research methods must be utilised including interviews, focus groups or observational data. Should 

the study employ a mixed-method design, it must be possible to extract the qualitative data for inclusion. 

Quantitative studies and mixed-methods studies which do not allow for qualitative data extraction will be 

excluded. The review will exclude editorials, literature reviews and other secondary data. Those studies with 

no full text will also be excluded. 

 
Evaluation  

The evaluation must focus on the experiences and perceptions of virtual reality technology use for older adults 

living with dementia. This may encompass subjective data such as opinions, attitudes, and evaluations, 

emotions, physical sensations, psychological factors, and pragmatic factors (Ryan et al., 2018). 

 
Research type 

Qualitative studies will be included. Studies which include qualitative results that are reported separately will 

also be considered. 

 
Search Methods for the Identification of Studies  

Electronic searches 

Several key databases will be searched for systematically. As this study spans across Health and Social Care 

research and Human-Computer Interaction, multidisciplinary databases will need to be searched to obtain 

relevant literature. Databases will include:  

- Scopus  

- Medline  

- PsychInfo 

- Compendex 

- Cinahl 

- AgeLine 

 
These databases were chosen with an experienced Research Support Librarian in NUI Galway. These were 

chosen to capture literature from a wide variety of disciplines including health and social sciences, engineering, 

and informatics. See Appendix 2.1 for the MEDLINE search strategy. Separate search strategies will be 

translated for each database. All strategies will be provided in the appendix. There will be no limit applied to 

the publication date. 
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Searching other resources 

Additional procedures will be used along with electronic database searching. Forward and backward chaining 

and handsearching will be used to identify potential research. Key authors of relevant papers will be contacted 

to identify articles that may not have been identified (Booth, 2016).  

 
Grey literature 

A grey literature search will be conducted via Google Scholar and PROQUEST databases. The first 200 articles 

on Google Scholar will be screened for eligibility. This will identify studies which are not indexed in the 

scholarly databases. 

 

Selection Criteria  

Two reviewers (AF and DH) will independently complete 100% of title and abstract screening. Blinding will 

be turned on until the screening is completed by both reviewers. Full-text screening (100%) will be completed 

by two reviewers (AF and DH). AF will complete all forward and backward citation and handsearching. All 

data extraction and assessment of methodological limitations will be completed simultaneously by AF and DH.  

Review management software Rayyan will be used throughout the review process to ensure screening and 

selection are conducted independently.  Any conflicts will be resolved through discussion with CH or DC. A 

table will be included in the review outlining the full text studies which were excluded along with a rationale 

for exclusion. A PRISMA flow diagram will illustrate the search results and screening process.  

 

Language Translation 

For title and abstracts which are not published in English, translation software will be used to determine 

eligibility for inclusion. If the reviewer is unable to determine inclusion based on this, the full text will be 

retrieved. If the paper is unavailable for translation in a language it will be documented as óawaiting 

classificationô to maintain transparency throughout the research process.  

 
Sampling of Studies 

It is envisaged that there will be a small number of included studies. For this reason, sampling of studies may 

not be required. Once the final number of studies for inclusion has been determined, a sampling frame will be 

adopted if necessary such as a maximum variation purposive sampling using a three-step sampling frame 

(Ames et al., 2017; Houghton et al., 2020) This frame consists of establishing three key sampling criteria to 

allow for rich data retrieval that answers the specific review question (Ames et al., 2017, Houghton et al., 

2020).  

 

Data Extraction  

NVivo software will be used to facilitate data extraction and synthesis (Houghton et al., 2017). The researcher 

will extract data and findings in line with the guidance provided by Sandelowski and Barroso (2002), 

synthesising findings with caution due to the diverse nature of the data collected and the reporting methods for 

qualitative research. Contextual and methodological information will be collated from the included studies 

through a data extraction form compiled in NVivo. This data will include the author, year, location, aims, 

design, methods of data collection, ethics (consent and capacity procedures), sample and sample size, 

participant attributes (dementia diagnosis, physical capabilities, technology experience, occupation), level of 

immersion, details of VR hardware (head mounted display used if applicable) and software, context of VR use, 

procedural aspects of VR use, data analysis procedures, results/findings (stakeholder quotes, themes etc.). 

Qualitative data which relates to stakeholderôs experience, perceptions, and views of VR use for people living 

with dementia will be extracted. The data extracted may include quotations from key stakeholders, themes and 

subthemes established by the authors or observational data (Sandelowski & Barroso, 2002). Such data will be 

displayed in a ócharacteristics of included studiesô table (Harris et al., 2018) enabling the reader to draw 

adequate conclusions from the data and avoid misinterpretations (Noyes et al., 2019). 
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Assessing the Methodological Limitations of Included Studies 

Two researchers AF and DH will independently assess the methodological limitations for each study. The 

Critical Appraisal Skills Programme (CASP) qualitative checklist will be used which includes 10 questions 

addressing rigour, research methods, relevance, and research integrity. Studies will not be excluded based on 

quality however, the CASP tool will be used to comment on the quality of the included studies and to assess 

the confidence of the review findings. Where there is disagreement and discussion is warranted relating to 

quality appraisal, a third reviewer (CH or DC) will be consulted. The results of the CASP tool will be reported 

in the methodological limitations table. 

 
Data Management, Analysis and Synthesis 

Details of all searches will be recorded. Search results will be inputted, and the corresponding PDF download 

will be attached to EndNote X9. Studies acquired through hand searching will also be recorded and inputted 

into Endnote X9. Rayyan data management software will be used for screening.  

 
Qualitative evidence synthesis (QES) is considered appropriate as it will conclude several studies, taken them 

as a unit. This may strengthen the findings and guide future interventions (Houghton et al., 2016). The choice 

of method for this QES was guided by the RETREAT framework. Booth et al. (2018) identified seven 

considerations which determine the choice of methods including the review question, epistemology, time, 

resources, expertise, audience, and the type of data. Through the application of the RETREAT framework, 

thematic synthesis was considered an appropriate methodology for this proposal. It is likely due to the limited 

rich and thick data available and the broad topic area that an integrative approach will be taken to evidence 

synthesis. Thematic analysis will be performed as per the approach described by Thomas and Harden (2008). 

Thematic synthesis is considered appropriate to allow for a description and interpretation of the data to 

communicate the key design considerations for this population. Other approaches to QES such as meta-

ethnography rely on a small number of studies which are closely related to develop a theory. Such an approach 

was not considered appropriate due to the nature of the data to be collected and the review aims (Booth, 2016; 

Flemming et al., 2019). There is also a lack of an established theoretical and conceptual framework to support 

the empirical evidence, therefore framework synthesis was not considered appropriate (Booth et al., 2018). 

The novel and emerging area of VR use for people living with dementia lends itself to a descriptive element; 

the review aims to provide a description of the literature and derive some meaning from the studies.  

 
Thematic analysis will comprise of three stages (Thomas & Harden, 2008). Stage one will consist of fully 

inductive line-by-line coding of the data. Stage two involves the development of descriptive themes where 

patterns between studies will be reviewed, and themes developed. This stage will seek similarities and 

differences between data. Stage three will ógo beyondô the descriptive themes that have been developed to 

produce analytic themes derived from the primary data. The findings will be synthesised across studies and 

their meaning will be interpreted with reference to the review question (Thomas and Harden, 2008). One 

reviewer (AF) will complete the analysis involving the other three reviewers at each stage of the process. 

NVivo software will be used to aid this process. The use of NVivo will be guided by earlier work exploring its 

use for qualitative evidence synthesis (Houghton et al., 2017). Using such software will strengthen the 

transparency and clarity of the review process as there is a clear trail from extraction to coding (Hennelly et 

al., 2018). Subgroup analysis will be considered based on the dementia care setting or level of VR immersion 

of the included studies. Other subgroup analysis may include the experiences and perceptions of stakeholders, 

as they are a diverse group and will have different expectations of the technology. The application of subgroup 

analysis will be determined based on the findings of the included studies. 

 

Assessing our Confidence in the Review Findings  

The óConfidence in the Evidence from Reviews of Qualitative researchô (GRADE-CERQual) will be used to 

assess the researcherôs confidence in the findings from the qualitative evidence synthesis (Lewin et al., 2015). 

GRADE-CERQual is a transparent method of assessing confidence in qualitative synthesis findings which 

facilitates the use of qualitative evidence to inform and shape policies and practise decisions (Lewin et al., 

2018). This involves four key stages: methodological limitations, coherence, relevance, and adequacy of data, 
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with equal weighting across components. Two reviewers (AF and CH) will rate each component as high, 

moderate or low confidence (Lewin et al., 2015). A summary table will detail the confidence of each component 

and an overall rating provided with an accompanying rationale.  

 
Review Author Reflexivity  

The research team will maintain a reflexive stance throughout the review process. They will be aware of both 

prospective and retrospective reflexivity and how both can influence the review process. Team meetings will 

facilitate discussions of progress and decision-making will involve all members of the research team. The 

members of the team are from clinical backgrounds in Health Psychology (DH), Nursing and Midwifery (DC, 

CH) and Occupational Therapy (AF). All researchers have experience working with older adults in a research 

context. DC, CH and AF also have clinical and academic experience working with people living with dementia. 

DC has topic expertise of technology use to support the psychosocial wellbeing of people living with dementia. 

Two authors (CH and DC) have advanced knowledge and experience in the use of qualitative evidence 

synthesis, in particular thematic synthesis. It is important that team members are aware and observant of their 

predispositions ensuring that such predispositions do not skew the analysis or interpretation of data. A reflexive 

journal will be used throughout the review to document progress and supply transparency and rationale for the 

decisions made. A reflexive statement will also be devised and included in the results section, detailing how 

the research teamsô positions influenced or altered the review. 

 

Reporting 

The ENTREQ guidelines (Tong et al., 2012) will be followed to adequately report the findings. A PRISMA-P 

checklist will guide reporting of the findings. 

 
Dissemination of Findings 

This review will be integrated into a larger study funded by Science Foundation Ireland (SFI) in NUI Galway. 

This study aims to inform the development of a VR social connecting space for older people living with 

dementia.  
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Abstract 

Background  

Technology is increasingly being used and evolving in the dementia care landscape. One such technology that 

has gained traction over the last decade is virtual reality (VR). VR is being applied in many areas of dementia 

care, including cognitive assessment and training, reminiscence therapy, music therapy, and other recreational 

VR applications. Despite the plethora of applications, they are often not shaped by the experiences and 

perceptions of older adults living with dementia. Currently, there is no qualitative evidence synthesis (QES) to 

explore this area. This review aimed to provide qualitative evidence supporting existing systematic reviews in 

this area. 

 

Objective  

The aim of this QES was to explore key stakeholdersô experiences and perceptions of VR for older adults living 

with dementia. It aimed to explore the barriers and facilitators to VR use and provide recommendations for 

future design and implementation. 

 

Methods 

QES was used, which involved a systematic search of 6 databases to identify studies that qualitatively explored 

key stakeholdersô experiences and perceptions of VR for older adults living with dementia. Thematic synthesis 

was used to integrate the findings of 14 studies (from 15 reports). The Critical Appraisal Skills Programme 

tool was used to assess the methodological quality of the included studies. The confidence placed in the review 

findings was assessed using the GRADE-CERQUAL (Confidence in the Evidence from Reviews of 

Qualitative research). 

 

Results 

A total of 15 reports from 14 studies were included in the review, consisting of a range of levels of VR 

immersion, stages of dementia, and care contexts. Three analytical themes were generated: stepping into 

virtuality, a virtual world, and returning to reality. The results indicate the importance of sensitively designing 

and introducing VR to this population, as older adults living with dementia often have no prior experience of 

using this technology. VR can be a positive experience for older adults living with dementia and can provide 

meaningful interactions, positive expressions, and long-term impacts on everyday functioning. However, it 

should be acknowledged that some negative associations must be accounted for before, during, and after use. 

 

Conclusions 

This review highlights the positive implications as well as negative associations of VR use. It emphasises the 

need for VR design and implementation driven by the needs and views of older adults living with dementia as 

well as with other key stakeholders. Future research needs to explore the vital role that older adults living with 

dementia can play in the design process and how they can be empowered to meaningfully design and use this 

technology. 

 

Introduction 

Dementia is a progressive disease characterised by the deterioration in memory, executive functioning, 

behaviour and everyday functioning (Dºpp et al., 2021). Globally, the number of people living with dementia 

is rapidly increasing with an estimated 50 million people living with the condition at present (Prince et al., 

2015; World Health Organisation, 2017). This figure is expected to rise to 139 million in 2050. There is 

currently no cure for dementia or a treatment which can change the progressive nature of the disease (Burks et 

al., 2021; Shu & Woo, 2021). A traditional medical model of practice has emphasised the role of 
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pharmacological interventions to address the symptoms associated with dementia (Cahill et al., 2012; O'Shea 

& Monaghan, 2017; Shakespeare et al., 2019). However, a shift to a more biopsychosocial model of dementia 

advocates for the use of nonpharmacological interventions using person-centered, wellness and enablement 

approaches to dementia care (Ballard et al., 2017; Meyer & OôKeefe, 2020; O'Shea & Monaghan, 2017). The 

outcomes of such interventions have been categorised by the National Institute for Health and Care Excellence 

(NICE) as those which reduce responsive behaviours; those which maintain or improve oneôs functional 

capacity; and those which aim to reduce co-morbid emotional disorders (Meyer & OôKeefe, 2020; National 

Institute for Health and Care Excellence, 2006). There is a strong evidence-base to support the use of 

interventions such as cognitive and sensory stimulation, exercise, music therapy, reminiscence and validation 

therapy (Meyer & OôKeefe, 2020).   

 
Considering that there is currently no cure for dementia, strategies to support the psychosocial needs of older 

adults living with dementia are important. Current and emerging technologies aim to support people living 

with dementia throughout their disease trajectory (Lorenz et al., 2019; Pappad¨ et al., 2021; Shu & Woo, 2021).  

Digital technology has been cited as a means of delivering non-pharmacological approaches to address non-

cognitive aspects of dementia (Astell et al., 2019; Ray & Mittelman, 2017; Zhang & Ho, 2017). Technology 

mediated nonpharmacological therapies include reminiscence and music therapy (Dixon & Lazar, 2020; Lazar 

et al., 2014; Ray & Mittelman, 2017). Such technologies are moving away from traditional, widely researched, 

passive technology such as ambient-assisted Living and monitoring systems, to more active technologies. 

Active technologies promote meaningful activity and include social robots, tablets, PCs and virtual reality 

(VR) systems (Dixon & Lazar, 2020; Zucchella et al., 2018). These more active technologies are relatively 

novel and under-researched in the dementia care landscape (Dixon & Lazar, 2020) but indicate promising 

benefits for promoting the well-being of people living with dementia (Astell et al., 2019; Goodall et al., 2021). 

This review focuses on VR as one such active technology. 

 
VR is a means of relocating people to virtual places where they can participate in events and activities (Orr et 

al., 2021). VR exists on a spectrum and can vary from non-immersive virtual reality to fully immersive 

systems. Non-immersive systems often act as a ówindowô to the virtual world with interaction through a flat 

screen PC (Miller & Bugnariu, 2016; Vergara et al., 2017). Semi-immersive systems have an extended field of 

view which accommodate additional sensory modalities to interact in the virtual environment (VE). Fully 

immersive systems are referred to as those where the user is present in a VE using a head-mounted display 

(HMD) or a Cave Automatic Virtual Environment (CAVE) (Miller & Bugnariu, 2016; Vergara et al., 2017). 

The hardware and software specifications vary across levels of immersion with fully immersive systems 

occluding the physical world.  

 
The distinguishing factor between VR across the spectrum of immersion and other technologies is the level of 

participation, where the user has the opportunity to participate in the VE rather than merely observe it (Orr et 

al., 2021). VR systems operate on a spectrum of interactivity that varies depending on the aims of the user, 

scope of the system, and equipment used. VR experiences can be classified as passive, exploratory, and 

interactive (Aukstakalnis & Blatner, 1992). Passive interaction refers to low interaction, where users have the 

freedom of where to look, for example, 360Ü video (Vergara et al., 2017). Exploratory interaction allows the 

user to move around the VE and the user has freedom of where to look. However, this does not accommodate 

touch (Vergara et al., 2017). The interactive level enables the user to ñexplore, control and modifyò the VE 

(Vergara et al., 2017). This stimulates several senses and accommodates haptic feedback and interaction 

(Vergara et al., 2017). This review explores VR use across the spectrum of immersion and interaction, 

specifically in the context of people living with dementia aged >60 years. 

 

Why is it Important to do this Review? 

VR shows promise in its potential to provide positive experiences for older adults living with dementia. 

Research illustrates the impact of VR on sociability, quality of life, activities of daily living, cognitive health, 

and independence (D'Cunha et al., 2019; Kim et al., 2019; Rose et al., 2018; Strong, 2020). Despite the positive 

potential of VR, there are also negative side effects associated with its use such as simulator sickness and 



Chapter Two: Literature Review 

26 
 

disorientation (Weech et al., 2019). Although there has been a significant increase in VR use over the past 

decade, there is a lack of high-quality, systematic research. Although reviews have been undertaken 

investigating the effectiveness, feasibility, acceptability, and usability aspects of VR for older adults and people 

living with dementia, such reviews have mainly explored quantitative or mixed method reviews, the latter of 

which have typically lacked a systematic approach. No qualitative synthesis has explored the experiences and 

perceptions of key stakeholders such as people living with dementia, family members, health and social care 

professionals, and other facilitators of VR. Therefore, a systematic review and thematic synthesis is required. 

Qualitative evidence synthesis (QES) affords insights into the experiences and perceptions of VR from a 

multistakeholder perspective, thus informing future design and implementation of VR for this population 

(Reilly & Houghton, 2019). 

 
Systematic reviews which use a qualitative synthesis approach are in keeping with an accelerated move beyond 

reviews which focus on effectiveness to reviews that synthesise evidence related to experiential elements of 

certain phenomena (McCashin et al., 2019; Popay, 2006). The voice of people with dementia and their 

caregivers are increasingly being prioritised both in research and policy to ensure results that are driven by 

their experiences and needs (Centre for Economic and Social Research on Dementia et al., 2020; Flemming et 

al., 2019; Flemming & Noyes, 2021; Keogh et al., 2021; Lewin & Glenton, 2018). QES can capture 

stakeholdersô multiple perspectives across a range of studies, which may be lost when a study is explored in 

isolation or through a quantitative synthesis approach (Carroll, 2017; Flemming & Noyes, 2021; Lewin & 

Glenton, 2018). For the remainder of this paper, the term QES will be used as an encompassing term for 

systematic review and thematic synthesis. 

 
How this Review Might Inform or Supplement What is Already Known in this Area 

There are several narrative and systematic reviews that provide a useful reference point for this QES, and such 

reviews have taken a quantitative and mixed-method approach to the exploration of VR (D'Cunha et al., 2019; 

Kim et al., 2019; Rose et al., 2018; Strong, 2020). In such cases, VR has not focused on the full spectrum of 

immersion; rather, it has mainly focused on semi-immersive and fully immersive systems. This makes it 

difficult to draw comparisons between the various modes of delivery (i.e., projectors vs HMDs). Previous 

reviews also lack an experiential focus, and this review aimed to explore this area qualitatively. As this is an 

emerging and fast-paced area, regular updated reviews are imperative to keep up to date and relevant. Reviews 

also vary in their exploration of the technology, with no specific focus on older adults living with dementia nor 

on the perspectives of other stakeholders or the spectrum of VR. Age-related factors regarding VR use vary 

between people living with early onset dementia and older adults with dementia. This review focuses on the 

experience and perceptions of VR use in the latter cohort through a multistakeholder lens (Bakker et al., 2010; 

Carter et al., 2018; Johannessen & Mºller, 2013; Mayrhofer et al., 2018) and provides design recommendations 

that align with the review objectives and findings of QES to supplement this area of research. 

 

Objectives 

The following are the objectives of this QES: 

р To explore key stakeholdersô experiences and perceptions of using VR technology for older adults 

living with dementia. 

р To identify perceived facilitators and barriers to the use of VR technology for older adults living with 

dementia. 

р To develop recommendations for the development of future VR experiences for older adults living 

with dementia. 

 
Methods 

The Effective Practice and Organisation of Care protocol and review template for QES was used to guide the 

review process in this study (Glenton et al., 2020). This review adhered to the Enhancing Transparency of 

Reporting the Synthesis of Qualitative Research framework (Tong et al., 2012). The QES protocol was 

registered in the International Prospective Register of Systematic Reviews (CRD42020208228) and published 

in a peer-reviewed journal (Flynn et al., 2021).  
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The SPICE framework (setting, population, intervention, comparison, evaluation) was used to determine the 

review question and search terms employed to answer the review aims (Stern et al., 2014). Systematic reviews 

were scoped to determine previously used dementia-specific and VR-related terms relevant to the review 

(Hennelly et al., 2018; Hennelly et al., 2021). 

 

Criteria for Considering Studies for this Review 

Types of studies  

Primary studies that used qualitative research design were included. Studies that used qualitative methods of 

data collection such as interviews, observations, and focus groups were eligible for inclusion. Studies that did 

not report primary research such as other systematic reviews were excluded. Mixed methods studies that used 

a qualitative method of data collection and in which qualitative data could be extracted were also eligible for 

inclusion. This review included those eligible studies that had been published through to October 2020. There 

was no starting time limit for the inclusion of studies. 

 
Topic of interest 

The studies included key stakeholdersô experiences and perceptions of VR technology use for older adults 

living with dementia. Data related to the qualitative discussion of the views, perceptions, or experiences of 

stakeholders regarding the use of VR in the results or discussion section of the studies were considered eligible. 

Key stakeholders related to older adults living with dementia, family members, health and social care 

professionals, and other facilitators of VR. VR technology for inclusion was classified as non-immersive, semi-

immersive, or fully immersive (Miller & Bugnariu, 2016). Studies from any setting such as Residential Aged 

Care Facilities (RACFs) and community or acute settings were eligible for inclusion. 

 

Search Methods for Identification of Studies 

Searches were designed in consultation with an information specialist at University of Galway. A scoping 

search was completed to identify suitable keywords, MeSH, and suitable literature (Appendix 2.1). 

 
Electronic searches 

A systematic search was conducted using the Scopus, Compendex, AgeLine, CINAHL, MEDLINE, and 

PsycINFO databases in October 2020 (Appendix 2.1).Variations of search terms and MeSH terms were used 

according to database conventions. No year limit was applied to the search strategy. 

 
Searching other resources 

Additional search methods were used to avoid omitting unindexed articles (Papaioannou et al., 2010). Google 

Scholar and ProQuest were searched, and the first 200 articles were screened for eligibility. Handsearching of 

reference lists was also performed to locate relevant articles through citation chaining. Google Scholarôs ñcited-

byò function was used to perform a forward citation search. All records were downloaded to Endnote Ĭ9 

(Clarivate), and duplicate records were removed. 

 

Selection of Studies  

A total of 2 authors (AF and DH) independently completed 100% of title and abstract and full-text screening 

using the Rayyan screening software. Details of the screening process can be found in Appendix 2.2. Inclusion 

and exclusion criteria were used to guide the screening process (Appendix 2.3). Screening was completed with 

blinding turned on. Disagreements were resolved through consultation with a third reviewer (CH). A PRISMA 

(Preferred Reporting Item for Systematic Reviews and Meta-Analyses) flow diagram (Figure 2.1) illustrates 

the search results, screening process, included studies, and excluded studies with a rationale for exclusion. 

 

https://games.jmir.org/2022/4/e37228#app1
https://games.jmir.org/2022/4/e37228#app1
https://games.jmir.org/2022/4/e37228#app2
https://games.jmir.org/2022/4/e37228#app3
https://games.jmir.org/2022/4/e37228#figure1
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Figure 2.1 PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flow diagram. 

Language Translation 

The titles and abstracts that were not in the research teamôs native language were initially translated using 

Google Translate. This study did not yield any papers that required full-text translation. 

 
Data Extraction 

Two reviewers (AF and DH) completed data extraction using a bespoke form devised for this review. The form 

was piloted and refined by AF and DH. Data extracted for synthesis was in accordance with the approaches of 

Thomas and Harden (2008) and Noyes et al. (2018), acknowledging the diversity in defining what constitutes 

ñdataò for primary qualitative studies. 

 
For this review, data were considered as direct participant quotations and observations. Indirect findings from 

the authors such as observations and themes, were also extracted. Data related to the review aims were 

extracted. Data were not extracted in cases where studies had a broader focus or included data from adults aged 

<60 years without a diagnosis of dementia. Data extraction for each report can be found in Textbox 2.1. All 

extracted data were entered into NVivo (version 12; QSR International). Data extraction was compared, and 

conflicts were resolved in consultation with 2 authors (DC and CH), where necessary. Details of the 

characteristics of the included studies can be found in Appendix 2.4.   

 

Textbox 2.1. Data extraction for each report.  

 

 The following data were extracted for each report: 

- Author 

- Year 

- Country  

- Study aim 

- Study design  

- Key Stakeholders 

https://games.jmir.org/2022/4/e37228#box1
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- Sample size  

- Type of dementia  

- Physical abilities of older adults with dementia 

- Previous VR experience  

- VR use context  

- Level of immersion of VR system  

- Hardware specifications  

- Software specifications 

- Procedural aspects  

- Results or findings  

 

Assessment of Methodological Limitations of Included Studies 

The methodological limitations of the included studies were assessed by 2 authors (AF and DH) using the 

Critical Appraisal Skills Programme Qualitative Checklist (Critical Appraisal Skills Programme, 2013) 

(Appendix 2.5). This was completed in parallel with data extraction. Disagreements were resolved through 

consultation with either DC or CH. Case classifications in NVivo were used to detail the study characteristics 

and Critical Appraisal Skills Programme responses (Houghton et al., 2017).  

 

Data Management, Analysis, and Synthesis  

The RETREAT (Review question-Epistemology-Time or Timescale-Resources-Expertise-Audience and 

purpose-Type of Data) framework guided the authorsô decision to apply thematic synthesis to the QES (Booth 

et al., 2018).  The framework identifies the appropriate method for QES based on the following 7 tenets: review 

question, epistemology, time or timescale, resources, expertise, audience, and purpose-type of data (Booth et 

al., 2018). On the basis of the given criteria, thematic synthesis as per Thomas and Harden (2008) was chosen 

for this review for several reasons: its focus on answering multiple review questions, its broad focus on a wider 

audience, its accommodation for both thick and thin data, and its applicability to the researcherôs experience 

with QES. 

 
The author followed the 3 core stages of thematic synthesis: line-by-line coding, development of descriptive 

themes and establishment of analytical themes (Thomas & Harden, 2008). Line-by-line coding results in ñfree 

codesò which are then combined into descriptive themes closely related to the primary data. The analytic codes 

move past this descriptive element and aim to ógo deeperô to address the review aims and develop a deeper 

level of interpretation (Barnett-Page & Thomas, 2009; Thomas & Harden, 2008).  

 
The stages of thematic synthesis were managed in NVivo v12, resulting in an audit trail to enhance 

transparency (Houghton et al., 2017). One reviewer (AF) inductively coded 15 reports line by line. These codes 

were then organised into descriptive themes. Two reviewers (AF and CH) met to discuss the descriptive themes 

and agreed on how best to approach the development of the analytical themes. Focusing on the aims of the 

review, 1 reviewer (AF) generated analytical themes. Analytical themes were discussed and iteratively refined 

based on consultation with review team members (DH, DC, and CH). Furthermore, 2 people living with 

dementia, as part of a public and patient involvement advisory team, were given an opportunity to review the 

themes and provide feedback. This feedback informed the iterations of the analysis and narrative findings. 

 

Assessing Confidence in the Review Findings 

Two review authors (AF and DH) applied the GRADE-CERQual (confidence in the evidence from reviews of 

qualitative research) tool to assess confidence in each of the key findings (Lewin et al., 2018). GRADE-

CERQual assesses confidence in the evidence, based on the following 4 key components: methodological 

limitations, coherence, adequacy and relevance (Lewin et al., 2018). Confidence was assessed as high, 

moderate, low, or very low. The final assessment was based on a consensus among the review authors and in 

consultation with CH (Appendices 2.6 and 2.7). 
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Summary of Qualitative Findings Table and Evidence Profile 

A summary of the findings and the assessment of confidence is presented in Appendix 2.6 and a full evidence 

profile is presented in Appendix 2.7. 

 
Review Author Reflexivity 

The research team came from diverse backgrounds, including occupational therapy (OT; AF), human-computer 

interaction (HCI) research (AF), health psychology (DH), and nursing (DC and CH). The research team 

members have a range of expertise and experience in the use of qualitative methods. Each member, except for 

one (DH), had experience working with people living with dementia in both research and clinical settings. CH 

and DC are experienced in the application of QES and thematic synthesis, whereas CH has extensive expertise 

in the use of GRADE-CERQual. CH and DC have published several QES papers focused on the area of 

dementia care and, therefore, have had unique insights and contributions on the complexities and pragmatic 

aspects of completing such reviews. Two members are conducting empirical research related to VR design for 

older adults (DH) and people living with dementia (AF). Two team members research VR development (SR 

and AB). 

 
During screening, the team was in contact to resolve conflicts as they arose. Two members (AF and DH) 

completed screening, data extraction, and assessment of methodological limitations independently and were 

in regular contact with one another, discussing how their backgrounds in health psychology and OT influenced 

their decisions. An open communication process eliminated the potential bias that some members may have 

had when making decisions for the inclusion and exclusion of papers or deriving themes based on previous 

clinical and research experience. 

 

Results 

Results of the search  

15 reports of 14 studies satisfied the inclusion criteria. 

 
Description of the studies  

Studies were conducted between 2018 and 2020. All studies used a qualitative or mixed methods approach to 

the study design and data collection methods. However, there was variance in the reporting of the specific 

qualitative methodology used. Qualitative data from 6 mixed-method studies were extracted. Studies were 

completed in Australia (Baker et al., 2019; D'Cunha et al., 2021; Moyle et al., 2018), the United Kingdom 

(Hodge et al., 2018; Rose et al., 2019; Siriaraya & Ang, 2014; Siriaraya & Ang, 2017; Tabbaa et al., 2019), 

Canada (McEwen et al., 2014), Netherlands (Feng et al., 2018), USA (Ferguson et al., 2020), France (Foloppe 

et al., 2018), Germany (Unbehaun et al., 2020), Cyprus (Matsangidou et al., 2020) and South Korea (Park, 

2019). Study settings included RACF (Baker et al., 2019; D'Cunha et al., 2021; Feng et al., 2018; Moyle et al., 

2018; Park, 2019; Siriaraya & Ang, 2014; Siriaraya & Ang, 2017), acute inpatient settings (Matsangidou et al., 

2020; Rose et al., 2019; Tabbaa et al., 2019), community day-care settings (Foloppe et al., 2018; Hodge et al., 

2018; McEwen et al., 2014; Unbehaun et al., 2020) and hospice settings (Ferguson et al., 2020). A total of 234 

stakeholders were reported in the included studies and these consisted of 199 older adults living with dementia, 

85 formal and informal caregivers (nursing, physiotherapy, OT, activity managers, managerial staff) and 14 

family members. It is important to note that the number of participants has not been reported in some studies. 

Therefore, the exact number of health and social care professionals and family members reported in this review 

was not representative. Such omissions were considered in relation to the overall contribution to the review 

findings during the GRADE-CERQual assessment (Munthe-Kaas et al., 2018). Family members were also 

referred to as caregivers in this context. 

 
The review included 7 fully immersive studies using HMDs and Google Cardboard (Baker et al., 2019; 

Ferguson et al., 2020; Hodge et al., 2018; Matsangidou et al., 2020; Park, 2019; Rose et al., 2019; Tabbaa et 

al., 2019). 5 reports of 4 studies included semi-immersive systems using projectors and Microsoft Kinect 

(D'Cunha et al., 2021; McEwen et al., 2014; Moyle et al., 2018; Siriaraya & Ang, 2014; Siriaraya & Ang, 

2017). Three studies included non-immersive which consisted of virtual and interactive environments 

https://games.jmir.org/2022/4/e37228#app6
https://games.jmir.org/2022/4/e37228#app7


Chapter Two: Literature Review 

31 
 

displayed on a PC or television screen with interactivity supported through a mousepad and other controllers 

(Feng et al., 2018; Foloppe et al., 2018; Unbehaun et al., 2020). Experiences and perceptions of VR entail an 

array of concepts relating to the systems, including usability, acceptance, acceptability, adoption, and 

feasibility. Details of the characteristics of included studies can be found in Appendix 2.4. 

 
Methodological limitations of the studies  

A total of 15 reports were included: 8 were assessed as having no or very minor concerns (Baker et al., 2019; 

D'Cunha et al., 2021; Ferguson et al., 2020; Hodge et al., 2018; Moyle et al., 2018; Rose et al., 2019; Tabbaa 

et al., 2019; Unbehaun et al., 2020), 4  studies were assessed as having moderate concerns (Feng et al., 2018; 

Matsangidou et al., 2020; McEwen et al., 2014; Siriaraya & Ang, 2014) and 3 studies were assessed as having 

serious concerns (Foloppe et al., 2018; Park, 2019; Siriaraya & Ang, 2017). Many of the included studies failed 

to mention important procedures and demographic information related to VR use such as informed consent 

procedures or the stage of dementia. A lack of reporting on the relationship between the researcher and the 

participants was also observed in most of the included studies. It is difficult to ascertain whether this 

nonreporting is a consequence of not completing certain procedures. People living with dementia are 

considered a vulnerable population (Diaz-Orueta et al., 2020; Hodge et al., 2020); thus, researchers and 

facilitators of VR need to work in an ethical manner to ensure transparency in the reporting of ethical 

procedures. The detailed rationale for the authorsô decisions is presented in Appendix 2.5.   

 

Confidence in the review findings 

GRADE-CERQual was used to assess the qualitative findings (Appendices 2.6 and 2.7). Six findings were 

assessed as high confidence and 10 as moderate confidence. The findings with a moderate confidence rating 

exhibited concerns related to the methodological limitations and relevance of the supporting studies. 

Methodological concerns are related to the lack of reporting on research design, ethical procedures, and 

researcher reflexivity. Regarding relevance, there were disproportionate and unclear samples of older adults 

living with dementia, formal and informal caregivers, and other stakeholders. Despite the stakeholders 

providing the information, the phenomenon of interest was always related to VR use for older adults living 

with dementia, and there were sufficient perspectives and experiences to ensure minimal concerns regarding 

the adequacy and confidence in the findings. The rationale for the GRADE-CERQual assessment is provided 

in a summarised and full evidence profile (see Appendices 2.6 and 2.7).  

 

Review Findings 

Three analytical themes were established to describe key stakeholdersô experiences and perceptions of VR for 

older adults living with dementia. Analytical themes were further explained through several subthemes 

generated from descriptive themes. These findings represent a range of stakeholder views in several contexts 

and at different stages of dementia diagnosis. A diagram illustrating a summary of the derived themes is 

presented in Figure 2.2 and provides additional context to the findings. Table 2.1 and Appendix 2.8 present 

supporting primary data from the original papers. 

 

Figure 2.2 Flowchart of derived analytic and descriptive themes depicting the VR journey. VR: virtual reality. 
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Table 2.1 Supporting quotations for the analytical themes and their subthemes 

Analytical theme Subtheme Quotation 

   

Stepping into virtuality    

 Stepping into the unknown ñCaregivers were unsure whether people with dementia 

would try HMD-VR at all.ò (Rose et al., 2019) 

 Supporting the step into 

virtuality 

 

ñWith encouragement from her daughter it seemed a lot 

easier to ask Lucy to try it [HMD] onò (Hodge et al., 2018) 

 

ñI think by having a nurse and a physiotherapist come in, 

it gives a bit of reassurance for the residentò (D'Cunha et 

al., 2021) 

Escape to virtuality   

 An immersive world ñVWs [é] triggered the overall feeling of ñbeing in a 

garden.ò  (Siriaraya & Ang, 2014) 

 

ñMost participants reported a high level of presence 

during the interviews, reporting that it felt ñrealò or ñlike 

they were in thereò.  ò (Tabbaa et al., 2019) 

 Unlocking and Maintaining 

Connections  

ñVWs [virtual worlds] allow the residents to temporarily 

step outside of their closed physical environment of long-

term care facilities and transport them to a (albeit virtual) 

world of reminiscenceò (Siriaraya & Ang, 2014) 

 

ñThe interactioné because we have got two levels, those 

downstairs never meet people from upstairsé and they got 

to know each other ò (D'Cunha et al., 2021) 

 Interaction and Empowerment  ñthe installation gives them a feeling of being in the 

control and meaningfulness.ò (Feng et al., 2018) 

 

ñMum was using her hands to control the movement. It 

means sheôs got control of something in her life, that 

control element. What other control has she really got?ò 

[FF6]ò (Moyle et al., 2018) 

 Physical, Cognitive, Affective 
ñThe majority of the residents seem to really enjoy it. I see 

their faces smiling, and they seem quite relaxed with itò 

[SF1] (Moyle et al., 2018) 

ñPost VR Observations [..]Commented, "It was the best 

day ever"[é]"Best day I've ever had."[PWD3, 

Observations, 1] (Tabbaa et al., 2019) 

Returning to reality   

 Reflecting on the virtual 

experience 

ñItôs a one-time experience, you donôt need it twiceò 

(Ferguson et al., 2020) 

 

ñWhen asked if she would continue to use the system after 

the study ended, she replied ñyes, it is a good memory 

training and it gives it a structure to everyday life.ò 

(Unbehaun et al., 2020) 

 

 

Stepping into Virtuality 

This theme relates to stakeholdersô anxieties and concerns in anticipation of VR use. All studies reported that 

older adults living with dementia had no prior experience of using VR, consolidating the need to carefully 

introduce VR to this population and other stakeholders such as informal and formal caregivers. The subthemes 

are stepping into the unknown and supporting the step into virtuality. 

 

Stepping into the unknown 

This subtheme explored the concerns, worries, and anxieties experienced by older adults living with dementia 

and formal and informal caregivers in anticipation of VR use. Formal caregivers and family members across 
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4 studies reported scepticism and concerns regarding the stage of dementia, physical functioning, and its impact 

on enjoyment (Moyle et al., 2018); possible negative emotional impact (Rose et al., 2019); VR being perceived 

as lonely or scary (Rose et al., 2019); or preconceptions surrounding the potential disorientation, perseveration, 

confusion, or risk of falling while using VR. Caregivers questioned why residents could not visit physical 

locations rather than virtual ones. They also expressed that visiting virtual locations in VR may prompt 

residents to request visits to inaccessible physical locations after use. Older adults living with dementia also 

have concerns regarding the appearance of VR systems, leading to a refusal to try VR (Matsangidou et al., 

2020). Those who agreed to trial the fully immersive HMD cited it as being large, intimidating, scary and 

unnatural, and declined further use to avoid looking foolish and protect their dignity (Hodge et al., 2018).  

 
To appropriately introduce VR to older adults living with dementia and their informal and formal caregivers, 

there is a need for adequate setup and implementation procedures to ensure eligibility, reassurance, safe setup, 

and use. Eligibility and safety screening were advocated by facilitators in studies to identify those most suited 

to VR use and accommodate their needs (D'Cunha et al., 2021; Tabbaa et al., 2019). Care staff and family 

members gradually introduced VR to older adults living with dementia by using VR in their own bedroom 

before use in a common area, showing videos and images of the system and having time to try the headsets 

before sustained use (D'Cunha et al., 2021; Hodge et al., 2018). Facilitators of VR, including researchers and 

care staff, noted the value of easy-to-set-up, portable hardware systems with troubleshooting guides (Tabbaa 

et al., 2019). In particular, 3 care staff in one study reported difficulty setting up body tracking systems for 

those seated or using wheelchairs (Moyle et al., 2018). Two studies ensured safe leaning and rotation by 

positioning equipment in the centre of the tracking space (Baker et al., 2019; Tabbaa et al., 2019).  

 
Supporting the step into virtuality 

Supporting the step into virtuality subtheme explored the support and encouragement of informal and formal 

caregivers in providing a gateway to VR for older adults living with dementia. It explored the role of facilitators 

before and during VR use. Support and encouragement were manifested through verbal feedback, prompts, 

physical assistance, and readjustment before and during the system use. Facilitators varied across studies and 

included researchers, physiotherapists, nursing staff, informal caregivers, and activity coordinators. 

 
The trusted relationship between the older adult living with dementia and the caregiver served as a means of 

encouraging VR use (Hodge et al., 2018; Unbehaun et al., 2020). Three studies refer to the person living with 

dementia requesting a family membersô presence when using VR use (Moyle et al., 2018; Park, 2019; 

Unbehaun et al., 2020). The facilitator was perceived as a vital agent to monitor engagement, encourage 

interactivity, empower, and reassure older adults living with dementia when using VR (D'Cunha et al., 2021; 

Moyle et al., 2018; Park, 2019). Through the spectrum of immersion, the facilitator adapted VR in response to 

the observations and feedback from the older adult with dementia to sustain engagement, attention, and 

motivation (Matsangidou et al., 2020; Moyle et al., 2018; Siriaraya & Ang, 2014; Siriaraya & Ang, 2017; 

Tabbaa et al., 2019). Verbal encouragement and feedback regarding the upcoming tasks and interactions to be 

completed facilitated encouragement (Matsangidou et al., 2020). The facilitator often asked probing questions 

during the activity to gauge tolerance, enjoyment and facilitate conversations for sustained use (Ferguson et 

al., 2020; Hodge et al., 2018; Matsangidou et al., 2020; Siriaraya & Ang, 2014). Akin to monitoring safety and 

interaction, the facilitator played a role in monitoring how the headset and VR equipment was tolerated often 

physically readjusting the headsets or repositioning the person during VR use (Baker et al., 2019; Matsangidou 

et al., 2020). 

 

Escape to Virtuality 

This theme explored the experiential elements of VR use. Subthemes include an immersive world; unlocking 

and maintaining connections; interaction and empowerment; and physical, cognitive, and affective responses 

to virtuality. Subthemes mainly focused on observational data from staff and verbal feedback from older adults 

living with dementia and formal and informal caregivers. 

 
An immersive world  
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The included studies described the observations and verbal descriptions that indicated experiencing a sense of 

presence, immersion, or embodiment in the VE. This was evidenced across the spectrum of immersion, 

including 3 fully immersive, 2 semi-immersive, and 1 non-immersive studies. A total of 8 older adults living 

with dementia in 3 studies reported VR as realistic and alluded to a sense of presence through descriptions of 

the content within the VEs (Rose et al., 2019; Siriaraya & Ang, 2014; Tabbaa et al., 2019). Older adults living 

with dementia demonstrated the ability to suspend their disbelief and allow themselves to attend VEs, thus 

providing a sense of presence (Park, 2019; Rose et al., 2019; Tabbaa et al., 2019). Furthermore, 3 older adults 

reported thinking they were cycling or rowing a boat in semi-immersive VEs (D'Cunha et al., 2021; Siriaraya 

& Ang, 2014). One study noted that people living with dementia reported feeling embodied within a virtual 

body, whereas studies without avatars found that people living with dementia did not notice the absence of a 

virtual body (Tabbaa et al., 2019). There were instances where this sense of presence resulted in confusion 

between virtual and physical or real environments by one older adult living with dementia (Siriaraya & Ang, 

2014). After using the system, one resident living with dementia sought trees from the VE in the physical 

space, illustrating its potential to exacerbate confusion (Siriaraya & Ang, 2014). 

 
Unlocking and Maintaining Connections 

The unlocking and maintaining connections subtheme refers to connections established through VR use. VR 

served as a medium of virtual mobility or teleportation to different locations, affording older adults living with 

dementia opportunities to rekindle connections to their inaccessible present, past, and other individuals. The 

focus on person-to-person and person-to-object connections within the VE served as a medium for 

consolidating these connections. 

 
Older adults living with dementia, family members, and caregivers cited VR as an escape from reality and a 

means to visit areas beyond their residence in the ñinaccessible presentò due to resource constraints and 

physical or cognitive decline (Hodge et al., 2018; Park, 2019; Rose et al., 2019; Tabbaa et al., 2019). Familiar 

locations and objects in the VE provided an excursion opportunity and connected people living with dementia 

to their locality or objects, such as animals (D'Cunha et al., 2021; Feng et al., 2018). 

 
VR enabled older adults living with dementia to experience a world of reminiscence, allowing them to connect 

and embrace their past across all levels of immersion (Hodge et al., 2018; Siriaraya & Ang, 2014; Tabbaa et 

al., 2019). Two inpatient studies noted VR as an opportunity to reproduce past events which cannot be 

replicated in the physical world or through routine RACF activities (Feng et al., 2018; Tabbaa et al., 2019). 

Connecting to the past sparked conversation about oneôs life narrative with care staff and informal caregivers 

through sharing old photographs, detailing their past occupations and hobbies (Feng et al., 2018; Siriaraya & 

Ang, 2017). One caregiver also considered the non-immersive system to evoke the nurturing nature of their 

mother (Feng et al., 2018; Siriaraya & Ang, 2014). Another study observed a male resident with dementia 

recreating past experiences through movement, taking up a boxing stance in a semi-immersive environment 

(Siriaraya & Ang, 2014).  

 
A total of 7 studies reported that VR provided an opportunity to connect with others both within and outside 

their facility through engagement in mutual activities, discussion of the session, and anticipation for subsequent 

sessions (D'Cunha et al., 2021; Ferguson et al., 2020; Rose et al., 2019; Siriaraya & Ang, 2014; Siriaraya & 

Ang, 2017; Unbehaun et al., 2020). Several people living with dementia used the VE content as an opportunity 

to talk about life experiences after VR sessions with formal and informal caregivers and other people living 

with dementia (Feng et al., 2018; Hodge et al., 2018; Siriaraya & Ang, 2014; Siriaraya & Ang, 2017; Tabbaa 

et al., 2019; Unbehaun et al., 2020). Two family members noted VR provided a shared social activity in their 

locality, thus connecting with themselves, peers and formal caregivers (Hodge et al., 2018).  

 
Interaction and empowerment  

Many people living with dementia interacted in VR through passive and simplistic means by observing the VE 

through limited interaction, naming, pointing, and discussing objects with the facilitator. Formal caregivers 

reported that older adults living with dementia had the ability to interact independently, provided an adequate 
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rest period, and incorporated an appropriate level of interaction. However, 4 studies reported that older adults 

with dementia became confused or distracted during interactions (Foloppe et al., 2018; Matsangidou et al., 

2020; McEwen et al., 2014; Siriaraya & Ang, 2014). The care staff in 2 studies also reported dynamic 

interactions across subsequent VR sessions (Rose et al., 2019; Tabbaa et al., 2019).  

 
When the capabilities of the person living with dementia and interactivity within the VE were in harmony, a 

sense of empowerment and control was experienced. This was attributed to the agency that older adults living 

with dementia had to freely choose their preferred environments, interactions, and movement in the VE 

(D'Cunha et al., 2021; Feng et al., 2018; Hodge et al., 2018; Park, 2019; Siriaraya & Ang, 2014; Tabbaa et al., 

2019). Having control over the system can facilitate self-efficacy and ñdraw people out of themselvesò to 

explore their unlocked capabilities (Moyle et al., 2018; Unbehaun et al., 2020), providing a new lens for 

caregivers to recalibrate their knowledge of the person living with dementia (Rose et al., 2019; Tabbaa et al., 

2019). The staff reported that this agency over interactions in the VE may be the only means of control in their 

lives. However, when this harmonious balance was not achieved, interactions served to hinder oneôs sense of 

control (Moyle et al., 2018; Siriaraya & Ang, 2014). Difficulty with interaction and a lack of control was 

attributed to issues such as non-intuitive button placement of the controllers (Baker, Waycott, Robertson, et 

al., 2019; Matsangidou et al., 2020), reduced dexterity and grip of older adults with dementia, inappropriate 

body tracking for wheelchair or seated users (Baker et al., 2019), disassociation between the controllers in the 

physical space and how they contributed to the VE (D'Cunha et al., 2021), and difficulty with head movements 

and tolerability of the headset (Ferguson et al., 2020; Matsangidou et al., 2020; Tabbaa et al., 2019). 

 
Physical, Cognitive, and Affective Responses to Virtuality 

The physical, cognitive, and affective responses to virtuality are related to the emotions and sensory effects of 

using VR. These include the enlivening effect of VR, calming effect of VR, and dynamic emotions and 

sensations associated with VR use. Older adults living with dementia experienced positive emotions and 

sensations during and after VR use. 

 
Positive effects were reported by several formal and informal caregivers when observing older adults during 

VR use. Laughter (Ferguson et al., 2020; Siriaraya & Ang, 2017; Unbehaun et al., 2020), awe (Moyle et al., 

2018), positive mood (Feng et al., 2018; Moyle et al., 2018; Rose et al., 2019; Tabbaa et al., 2019), sensory 

stimulation, excitement and surprise (Feng et al., 2018; Moyle et al., 2018; Rose et al., 2019; Tabbaa et al., 

2019) were perceived across studies and across the spectrum of immersion. A sense of enjoyment and 

happiness was mirrored across all levels of immersion through verbal feedback during use. However, in one 

study, this was captured when the person living with dementia became visually moved and tearful (Baker, 

Waycott, Robertson, et al., 2019; D'Cunha et al., 2021; Hodge et al., 2018; Park, 2019; Rose et al., 2019; 

Tabbaa et al., 2019). Several studies observed older adults living with dementia express their positive response 

via song and dance through the incorporation of music into the VE (Hodge et al., 2018; Siriaraya & Ang, 2014; 

Unbehaun et al., 2020). The visual attractiveness and relevance of the VE have also reported to facilitate such 

responses (D'Cunha et al., 2021; Moyle et al., 2018; Park, 2019).  

 
Formal and informal caregivers reported VR as having a perceived positive impact on the mood, well-being, 

and everyday life of older adults living with dementia after VR use, as opposed to the above instances, which 

were during use. Family members and care staff reported lasting perceived improvements in cognition (Feng 

et al., 2018; Foloppe et al., 2018; McEwen et al., 2014), memory (Unbehaun et al., 2020), concentration 

(McEwen et al., 2014), sustained attention (Feng et al., 2018), improved task organisation (Foloppe et al., 

2018), motivation (McEwen et al., 2014; Unbehaun et al., 2020), positive mood (Hodge et al., 2018; Tabbaa 

et al., 2019), reduced aggressive behaviours (Tabbaa et al., 2019) and overall wellbeing (Tabbaa et al., 2019) 

after the VR sessions. The specific time frame for the length of the sustained impact was not reported in the 

included studies. A longer-term impact was illustrated, where improvements were translated to increased 

engagement in activities of daily living and provided a sense of structure and purpose for older adults living 

with dementia. Such improvements include increased independence in dressing (McEwen et al., 2014), 
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increased motivation to exercise (McEwen et al., 2014; Tabbaa et al., 2019; Unbehaun et al., 2020), increased 

completion of kitchen tasks (Foloppe et al., 2018).  

 
Caregivers also reported the negative impact of using VR. Caregivers observed confusion in one male living 

with dementia who wished to experience virtual content in the physical environment after VR use (Feng et al., 

2018; Matsangidou et al., 2020). Caregivers also reported worsened BPSD (Ferguson et al., 2020; Siriaraya & 

Ang, 2014), one incidence of increased hallucinations (Ferguson et al., 2020) and decreased mood (Rose et al., 

2019; Siriaraya & Ang, 2014) after use.  

 
The sense of calm was a common thread across 7 studies both when actively interacting in the VE and when 

simply observing the visual and auditory content (Feng et al., 2018; Ferguson et al., 2020; Hodge et al., 2018; 

Moyle et al., 2018; Park, 2019; Rose et al., 2019; Tabbaa et al., 2019). The ambient sounds and music in the 

VE were attributed to achieving this sense of calm by care staff and an older adult living with dementia (Hodge 

et al., 2018; Park, 2019). Caregivers considered this ñsedative effectò particularly applicable to older adults 

living with dementia who may become agitated. However, observational field notes in one study considered 

soothing audio or visual as inappropriate for those with apathy, where a more arousing VE was suggested as 

an alternative (Park, 2019; Tabbaa et al., 2019).  

 
Sensations relating to simulator sickness, dizziness, and disorientation were also reported. Sickness during VR 

use was verbalised by older adults living with dementia in 1 out of 7 fully immersive studies as feeling ñsickò 

or having ña funny feelingò in their stomach (Baker et al., 2019). Dizziness due to non-synchronised hand and 

head movements was reported in one older adult living with dementia in one study (Tabbaa et al., 2019). Short-

term disorientation was also experienced when the headset was removed in 3 studies (Ferguson et al., 2020; 

Matsangidou et al., 2020; Rose et al., 2019). Two studies reported no sickness, dizziness, disorientation, or 

falls, which may be attributed to the semi and non-immersive nature of these studies (Foloppe et al., 2018; 

McEwen et al., 2014). One fully immersive study highlighted the importance of a smooth transition back to 

the physical space and adequate time spent in VR to avoid disorientation, sickness and confusion (Ferguson et 

al., 2020). Across studies, VR length varied with no agreed length for optimal VR use (Foloppe et al., 2018; 

Moyle et al., 2018; Park, 2019; Tabbaa et al., 2019).  

 

Returning to Reality: Reflecting on the Virtual Experience  

This theme explored reflections on the VR experience after returning to the physical space. Informal and formal 

caregiversô changing attitudes and perceptions toward the technology after observing its use are also discussed. 

For those who recalled the experience, people living with dementia exhibited varied responses to VR after the 

session.  

 
Experiences and perceptions existed along a continuum from satisfied to neutral and to dissatisfied. Some 

people living with dementia and caregivers expressed dissatisfaction and unwillingness to try VR again for 

several reasons including boredom (Ferguson et al., 2020; Moyle et al., 2018), lack of stimulation (Ferguson 

et al., 2020; Moyle et al., 2018), disinterest in habitual use (Moyle et al., 2018; Park, 2019), wanting to visit 

the physical space (Hodge et al., 2018) and childish nature of the design (Park, 2019). This was contrasted by 

several older adults living with dementia who described the experience as ñmarvellousò (Moyle et al., 2018) 

and something to do ñover and overò (Ferguson et al., 2020; Moyle et al., 2018; Rose et al., 2019). Neutrality 

of experience was also reported, where older adults living with dementia were impartial to VR use (Ferguson 

et al., 2020; Moyle et al., 2018; Park, 2019). One older adult living with dementia in hospice care disclosed: 

ñit was alright; wasnôt good and wasnôt badò, whereas another older adult living with dementia expressed ñitôs 

a one-time experience, you donôt need it twiceò (Ferguson et al., 2020, p.813). Residents in the hospice care 

facility study had a Functional Assessment Staging Tool score indicative of mid to late-stage dementia, with a 

mean age of 85 years, which may account for this neutrality of experience.  

 
Formal and informal caregivers reported a change in their attitude toward VR after observing older adults 

living with dementia use the system (Rose et al., 2019). A care staff member in one inpatient setting reported 
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the potential for multi-user VR to be overstimulating (Siriaraya & Ang, 2014). Care staff highlighted the need 

to value the age and physical functioning of older adults with dementia (Moyle et al., 2018). The variance in 

delivery and level of immersion across studies, makes it difficult for formal caregivers to identify the optimal 

stage of dementia most suited to VR use (Moyle et al., 2018; Park, 2019).  

 

Discussion 

Principal Findings 

This thematic synthesis identified 16 key findings exploring stakeholdersô experiences and perceptions of VR 

use by older adults living with dementia. This review reports the experiences and perceptions of older adults 

as self-reported by older adults living with dementia or through observations and reports of formal and informal 

caregivers. The findings were explored through the lens of 3 key analytic themes illustrating the VR journey. 

The experiences and perceptions of the spectrum of VR for older adults living with dementia have not been 

previously explored from a multistakeholder perspective or using QES. This review highlights the importance 

of conceptualising VR use as a journey that has a clear beginning, middle, and endpoint. It is important that 

each stage of the ñVR Journeyò be sensitively introduced and facilitated with the dynamic needs of older adults 

living with dementia to the forefront. 

 
Previous reviews had a limited focus on qualitative components, such as experiential, contextual, and 

implementation factors. This is the first known study to systematically synthesise qualitative evidence on key 

stakeholder experiences and perceptions across the spectrum of VR for older adults with dementia. The 

analysis and synthesis of the included studies suggested that VR was well-tolerated and could be a pleasant 

and positive experience for older adults living with dementia. Formal and informal caregivers also reported 

positive perceptions. This review yielded rich experiential data related to the positive effects of VR on the 

social and emotional wellbeing of older adults living with dementia, which is consistent with a similar literature 

review in this area (D'Cunha et al., 2019). The D'Cunha et al. (2019) review relates to broader literature reviews 

that explored VR use for people with sensory, cognitive, and physical health conditions who found VR to be 

tolerable and enjoyable (Appel et al., 2020; D'Cunha et al., 2019; Rose et al., 2018; Strong, 2020) and elicited 

feelings of relaxation, adventure and rejuvenation (Appel et al., 2020).  

 
The barriers and facilitators of VR use were encapsulated in the analytical themes of this QES and add to the 

existing research in this area. It is evident that the novelty of VR and its associated preconceptions acted as a 

barrier to its use for some older adults living with dementia. Caregivers also exhibited preconceptions that 

affected their willingness to implement and facilitate VR in some care settings. Such barriers were counteracted 

through education, training, and adequate setup procedures, as evidenced in the findings. Akin to this, support 

and reassurance from others were found to dissipate some of the barriers associated with VR for older adults 

living with dementia. Facilitators of successful VR use are also highlighted in this QES and include 

acknowledging concerns and worries about initial use and the need for adequate setup and facilitation for 

formal and informal caregivers. The negative side effects and emotions, such as fear or anxiety, discussed in 

this review are also consistent with previous research Rose et al. (2018) and are highlighted by Moreno et al. 

(2019) in a systematic review of people with neurocognitive disorders, including Alzheimer disease, with 

adverse effects reported by a minority of participants. The Moreno et al. (2019) findings suggest that adverse 

effects are not exclusive to this population but are universal and should be monitored as with any user group. 

Moreover, previous research has acknowledged that the diagnosis of dementia is not a barrier to the use of VR 

systems. However, procedures must be in place to adequately step into virtuality. A meta-analysis undertaken 

by Kim et al. (2019) pointed to the need for adaptive systems and, in particular, methodology type and 

interaction technique that account for the sensory needs of people living with dementia. Future research should 

consider and address these barriers and facilitators to ensure positive VR experiences for all stakeholders. 

 
The setting also appeared to be a facilitator for VR use in several of the included studies. Baker et al. (2020) 

and Miller et al. (2013) explored VR use in residential and community facilities and suggested that 

environments with staff facilitation, Internet connectivity, and physical space may provide additional support 

and encouragement in terms of VR setup and other feasibility issues that may not be as apparent in the home 
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environment. They also suggested that using VR in a home environment may be more convenient and 

comfortable and elicit different experiences of using the technology, particularly at the preparatory and initial 

stages of use (Baker et al., 2020; Miller et al., 2013). 

 
This review provides evidence of the need to explore the importance of ñin the momentò experiences versus 

long-term sustained outcomes. At present, evaluations have been cited as the most authentic form of data 

collection and reflect how a person with dementia feels at a given time (Ïksnebjerg et al., 2018). VR may 

provide a means of being in the moment and help frame the lived experiences of people living with dementia 

(Keady et al., 2020). Consistent with the findings of this review, previous empirical research (Kindell et al., 

2018; McDermott et al., 2013) has acknowledged the lack of apparent lasting outcomes associated with VR 

use and stated that a lack of such outcomes should not devalue the overall experience (Kindell et al., 2018; 

McDermott et al., 2013). Instead, the focus should be shifted to the philosophy of doing so for the moment 

(Dowlen et al., 2021; Keady et al., 2020; MacPherson et al., 2009; McDermott et al., 2013). Indeed, health and 

social care professionals are encouraged to meet people living with dementia ñinò the moment, and focus on 

reporting the value of the present, here, and now experiences (Dowlen et al., 2021; Hodge & Morrissey, 2020; 

Keady et al., 2020). 

 
Despite VR systems being designed for single users, the social element of VR appears as a recurring thread 

across the included studies. It is evidenced in the literature (Balouch et al., 2019; Clark et al., 2020; Lee et al., 

2017; Moyle et al., 2019) that designing for social connectedness is especially pertinent for people living with 

dementia, as they may have a reduced ability to socialise and maintain relationships. The importance of 

maintaining social connections was vital during COVID-19, as people living with dementia were unable to 

physically meet others (Greenberg et al., 2020; Manca et al., 2020; Numbers & Brodaty, 2021). This review 

mirrors the wider literature highlighting digital technology use as a ticket-to-talk for people living with 

dementia (Foley et al., 2019; Welsh et al., 2018). Lin et al. (2018); Syed-Abdul et al. (2019) acknowledged the 

potential for multiuser spaces for older people living with dementia who can interact in the VE while 

simultaneously advocating for VR, which facilitates group participation to promote social interactions. This 

review supports the call for more Social VR spaces for older adults living with dementia and provides useful 

guidance on how this can be incorporated into future VR spaces. 

 

The findings of this QES study highlight the value of designing VR spaces to facilitate dynamic interactions. 

In a previous meta-analysis, Kim et al. (2019) acknowledged that diverse VR functions may be perceived as 

too complex for older adults. This QES demonstrated that positive interactions and feelings of empowerment 

may be attributed to the hardware used. Furthermore, the dynamic interactions and experiences of older adults 

living with dementia may be attributed to the variance in hardware and software systems. The importance of 

considering which VR hardware is best suited for older adults living with dementia is also highlighted in this 

QES. Some of the included studies used realistic 360Á video, which Yeo et al. (2020) contended may not be a 

representative form of the natural environment, as video content filming is completed in advance, and this 

limits the userôs agency over where to go. In contrast, other studies have used computer-generated VEs, which 

may afford more interaction, agency, and a more dynamic experience (Tanja-Dijkstra et al., 2018). 

Furthermore, Strong (2020) suggested that the difference between these modes of delivery may be an important 

factor in assessing oneôs sense of immersion and presence. 

 
This QES highlights a lack of stakeholder involvement, as most of the included studies failed to report on the 

VR design process. Akin to the role of stakeholders in the design process, older adults living with dementia 

must have their voices heard when using and evaluating VR. Most of the included studies emphasised a proxy 

means of data collection from health care professionals and family members rather than collecting data from 

the target main user, that is, older adults living with dementia. Similar to Chopra et al. (2021), our findings 

advocate for people living with dementia and critical stakeholders to inform the design of VR from the outset, 

transcending their role beyond that of the end user of the technology. Although stakeholders may hold their 

own expectations and interests in the research, their views may not be consistent with, and may suppress and 

replace, the voice of the person with dementia (Astell et al., 2009; Dai & Moffatt, 2021; Griffiths et al., 2020; 
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Lindsay et al., 2012; Murphy et al., 2015; Perfect et al., 2021). Some advocates for the prioritisation of the 

voices of people living with dementia use the views of secondary stakeholders as a supplement, which is 

reflected in this QES (Dai & Moffatt, 2021). However, there is a need to consciously involve people living 

with dementia through innovative and strength-based methods and techniques such as the CoRTE framework, 

which comprises 4 main domains when conducting interviews with people living with dementia: gaining 

consent, maximising responses, telling the story, and ending on a high (Bartlett, 2012; Murphy et al., 2015; 

Phillipson & Hammond, 2018; Sabat, 2003; Webb et al., 2020). 

 
The QES provides a novel overview of the spectrum of willingness to try VR in the context of various levels 

of immersion. Rose et al. (2019) found that people living with early-stage dementia reported boredom or a lack 

of relevance when using the VR system (Rose et al., 2019). The question then arises as to the preference for 

personalised VR experiences over generic VR experiences. Hodge et al. (2018) and Hodge and Morrissey 

(2020) suggested that personalised VR experiences may be more meaningful, whereas generic VR experiences 

may be cost-effective and offer increased transferability. A dilemma is then posed for designers, as they are 

faced with this dichotomy of personalised or personal relevance versus transferability. One solution may be to 

design for personal and contextual relevance, whereby VEs achieve a middle ground, affording older adults 

living with dementia the opportunity to use artifacts in the VE as a scaffold for meaningful experiences (Baker 

et al., 2020). 

 
Limitations of the Review 

This review took a broad approach to defining VR, which makes it difficult to compare across the spectrum of 

immersion. This is also true for the diverse implementation of VR, whereby some systems were part of an 

intervention, while others were once-off recreational experiences. Consistent with other reviews in the VR and 

Gerontology landscape, there is a lack of consistency in defining VR (Carroll et al., 2021). Thus, it was 

challenging to adequately identify and assess eligibility for inclusion. Search strings included the term ñvirtual 

environmentò and ñvirtual realityò to ensure both terms, (often referred to along the reality-virtuality 

continuum) were utilised (Carroll et al., 2021). It should be noted that the review did not aim to identify all 

literature on the topic but to identify those papers ñwith characteristics relevant to the phenomenon being 

studied, not statistical representativenessò (Booth, 2016, p.6). The authors acknowledge that the systematic 

search was completed in October 2020; thus, relevant research published after this date may be excluded from 

this review. The methodological limitations of the individual included studies were acknowledged in the 

assessment of confidence in the findings using the GRADE-CERQual. 

 

Implications for Practice and Future Research 

This review aimed to complete a systematic QES that used best practice in assessing confidence in the research 

findings, an approach that may complement quantitative reviews on the use of VR for older adults living with 

dementia and provide insights into the contextual factors related to its use (Booth et al., 2019; McCashin et al., 

2019). This QES highlights the need for additional qualitative research on VR use in older adults living with 

dementia. It also stipulates the need for design recommendations to inform future design and research. 

Additional reporting on the design process, ethical procedures, data collection methods, and researcher 

reflexivity is warranted. Further research on VR use for sociability outcomes is required, which should mirror 

current digital technology and Social VR research for the general older adult population (Baker et al., 2020, 

2019, 2018; Waycott et al., 2019). These seminal works may guide future VR use for older adults living with 

dementia and may be adapted to accommodate the needs of this dynamic population.  

 
Clinicians refer to the current clinical state of VR as the ñWild Westò (Birckhead et al., 2019, p.2) as there is 

an apparent lack of guidance on the length and frequency of VR for people living with dementia, formal and 

informal caregivers, and facilitators of VR and HCI researchers (Birckhead et al., 2019; Kim et al., 2019; 

Matamala-Gomez et al., 2019; Strong, 2020; Tabbaa et al., 2021). The broader HCI literature suggests a need 

for coherent design knowledge and frameworks to ensure what Tabbaa et al. (2021) terms ñeffective, enriched 

and meaningfulò VR spaces (p.2). The findings of this review provide several recommendations for future 
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research Table 2. Furthermore, the authors advocate for a designated, trained facilitator with a protected time 

for VR use and highlight the integral role of facilitators in encouraging VR use. 

 
Table 2.2 Consolidated VR design recommendations 

Proposed Design element How to achieve the design element 

  

Design for dynamic abilities and 

preferences 

 

 - Incorporate meaningful and varied scenes. 

- Integrate items of personal relevance to stimulate conversation and 

engagement. 

- Increase interactivity without increasing the difficulty.  

- Design for passive and more active experiences based on the older 

adults needs and abilities.  

- Facilitate items in the VE to come to the person instead of 

navigating to them. 

- Include interactive elements which can be adapted to 

increase/decrease difficulty if required. 

- Incorporate multiple consistent experiences which can be changed 

to maintain novelty.  

- Avoid sensory overstimulation; present elements in the VE 

gradually and keep main interactable objects in the main field of 

view. 

 (Baker et al., 2019; D'Cunha et al., 2021; Hodge et al., 2018; Matsangidou 

et al., 2020; Moyle et al., 2018; Park, 2019; Rose et al., 2019; Siriaraya & 

Ang, 2014; Siriaraya & Ang, 2017; Tabbaa et al., 2019; Unbehaun et al., 

2020) 

Everyday design   

 - Design tangible interfaces with familiar items to help with 

understanding and interactions. 

- Include items in the VE which can be associated with their 

semantic content. 

 (Foloppe et al., 2018; Hodge et al., 2018; Matsangidou et al., 2020; Rose et 

al., 2019; Siriaraya & Ang, 2014; Tabbaa et al., 2019) 

Auditory Elements  

 - Include personalised or personally relevant music or sounds. 

- Use ambient sounds to accompany calming environments. 

- Incorporate adaptable volume/sound control. 

- Accommodate for hearing aids.  

 (Ferguson et al., 2020; Hodge et al., 2018; Moyle et al., 2018; Rose et al., 

2019; Siriaraya & Ang, 2014) 

Visual Elements  

 - Provide feedback for tasks and next steps. 

- Integrate a reminder to appear prior to the session ending. 

- Clearly highlight when the session has ended. 

- Incorporate a range of interactable objects to avoid boredom. 

- Include attractive visual content utilising bright and contrasting 

colours. 

 (Feng et al., 2018; Ferguson et al., 2020; Hodge et al., 2018; Moyle et al., 

2018; Park, 2019; Siriaraya & Ang, 2014)  

Social Experiences  

 - Facilitate multi-user experiences. 

- Include shared activities. 

- Incorporate opportunities for social interaction.  

 (Hodge et al., 2018; Siriaraya & Ang, 2014; Tabbaa et al., 2019) 
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Safety  

 - Administer an eligibility assessment prior to use. 

- Identify accommodations prior to VR use such as glasses, hearing 

aids, standing or seated VR etc.  

- Provide adequate instruction for when VR is coming to an end and 

give ample time for the person to orientate themselves back to the 

physical space. 

- Ensure facilitator presence during and immediately after VR use. 

- Adequate frame rate and limit lagging to reduce simulator 

sickness. 

- Provide a clear timeframe for use and incorporate breaks if 

required. 

- Presence of a virtual agent in the VE to assist with interactions if 

required. 

- Ensure a smooth transition back to the physical space. 

 (Baker et al., 2019; D'Cunha et al., 2021; Foloppe et al., 2018; Hodge et al., 

2018; Matsangidou et al., 2020; Moyle et al., 2018; Park, 2019; Siriaraya & 

Ang, 2014; Siriaraya & Ang, 2017; Tabbaa et al., 2019) 

 

Conclusion 

Considering that there is currently no cure for dementia, strategies to support the psychosocial needs of older 

adults living with this condition are crucial. The use of VR for older adults living with dementia is a growing 

area, and this review suggests that it is a promising addition to dementia care. The QES provides 

recommendations for future VR design and implementation. The potential positive effects of VR use include 

a sense of connection, empowerment, immersion, calmness, and enlivenment. However, the potential negative 

implications of VR use must be considered, such as simulator sickness, fatigue, and disorientation. Moreover, 

the optimal hardware, software, and dosage best suited to older adults living with dementia remain ambiguous 

and warrant further guidance. On the basis of this QES, VR provides a means of facilitating sociability 

outcomes despite not being designed for this specific focus. Consequently, the authors suggest future 

exploration of Social VR for older adults living with dementia to facilitate social connectedness through 

multiuser VR spaces. 
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2.4 Chapter Two: Summary and Segue 

Papers one and two aimed to explore key stakeholdersô experiences, and the perceptions of VR for people 

living with dementia. These aims were achieved by systematically searching and synthesising primary 

qualitative data from 15 reports of 14 studies, relating to VR use for this population. Three analytical themes 

were developed which related to the VR journey, namely: stepping into virtuality, a virtual world, and returning 

to reality. The positive associations in relation to VR use for people living with dementia were also highlighted, 

particularly VRôs ability to enable meaningful interactions, positive moods and social engagement across the 

spectrum of immersion (from non-immersive to fully immersive systems). The thematic synthesis highlighted 

three main knowledge gaps requiring future exploration within this thesis.  

 
First, the findings described the novelty of VR for this population and the need for a sensitive introduction and 

familiarisation to VR. This identified the need for adequate onboarding to introduce and familiarise people 

living with dementia with VR as it remains a relatively new technology for this population. 

 
Second, most of the included studies used single-user VR, revealing a gap in the literature concerning multi-

user or group-based VR for this population. The promise of VR to connect people living with dementia with 

other people, such as their informal support persons was also described. However, these outcomes were mainly 

secondary outcomes as none of the VR systems employed in this review were designed specifically for social 

outcomes such as social connectedness. This presented a clear gap relating to the use of MUVR for social 

connectedness.  

 

Third, the QES described the importance of participatory approaches and advocated for the active involvement 

of key stakeholders in the design of VR applications for people living with dementia. This finding provided a 

strong rationale for selecting participatory action research (PAR) as the methodology of choice to undertake 

this thesis in partnership with people living with dementia and their support persons.  

 
The next chapter (Chapter Three) builds on the findings from this QES and provides an overview of the PAR 

methodology adopted in this thesis.   
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Chapter Three: Methodology  

Conducting Participatory Action Research with People Living with Dementia and their 

Support Persons: The Experiences of a PhD Researcher  
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1School of Nursing and Midwifery, University of Galway 
2School of Health Sciences and Social Work, Griffith University 
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3.1 Chapter Three Prologue 

This chapter presents a paper (submitted) which provides an overview of Participatory Action Research (PAR) 

and how it was adopted over my four-year PhD journey. It aims to support novel researchers using PAR with 

people living with dementia and their support persons, particularly in the context of VR related research.  

 

Additional details relating to the ethical approval and recruitment are presented in Appendix 3.1. An overview 

of the PAR phases and cycles related to this thesis are summarised in Appendix 3.2. 
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3.2 Abstract 

While Participatory Action Research (PAR) is growing in popularity in various research contexts, it can be 

difficult for novice researchers to translate this methodology to their respective research contexts (Flinders et 

al., 2016; Lenette, 2022). While a number of researchers have attempted to fill this knowledge gap (Felner, 

2020; Klocker, 2012; MacDonald, 2012; Ozano & Khatri, 2018; Sandwick et al., 2018; Sharmil et al., 2021; 

York et al., 2021), no literature was identified which focused on the use of PAR in the context of dementia 

research and technology design and the particular challenges and benefits proffered by this methodology within 

the dementia context. To address this gap, this chapter firstly provides an overview of and background to the 

PAR methodology, the rationale for selecting same for the current thesis, and details the partnership with co-

researchers. A description of reflection and reflexivity and how these were implemented during my PhD is 

then provided. Finally, the benefits of using PAR as well as the various challenges encountered and how they 

were overcome are described. In so doing, this chapter seeks to provide some helpful strategies for future 

novice researchers in the course of their PAR journey, particularly when working in partnership with people 

living with dementia and their support persons.  

 
3.3 Introduction & Background to PAR   

Internationally, researchers increasingly advocate the use of participatory research approaches to actively 

involve those with experiential knowledge (Kowe et al., 2022). Telford et al. (2004) noted that research 

involving those with lived experience as co-researchers, not just óparticipantsô, ósubjectsô or órespondentsô, is 

becoming the gold standard. Such involvement has seen a shift in perspectives from research óonô participants 

to research ówithô and óforô key stakeholders (Involve, 2019; Lauzon-Schnittka et al., 2022; Staniszewska et 

al., 2018). In particular, participatory research focuses on partnering with those in society who are historically 

at risk of being oppressed or stigmatised (Thoft et al., 2020). People living with dementia may be considered 

one such group who have been stigmatised, marginalised and socially excluded, whereby their experience of 

dementia is often placed against a backdrop of an ageist and ableist society (Innes et al., 2021; O'Connor et 

al., 2018; Peoples et al., 2023; Waycott et al., 2015). Historically, negative associations of dementia were 

supported through a biomedical narrative and deficit model of dementia, which assumed that people living 

with dementia could not actively participate in society and/or research activities due to communication 

difficulties, recall or behavioural and psychological symptoms of dementia (Gilmour & Brannelly, 2010). As 

Smith et al. (2023) discussed, research studies prioritised proxy or the accounts of support persons as the sole 

producer of knowledge, thereby limiting the voices of people living with dementia.  

 
More recently, there has been a shift to a biopsychosocial model of dementia and person-centred care 

approaches (Gilmour & Brannelly, 2010). Aligned with the biopsychosocial model, there has been an 

acceleration in the application of participatory research aimed at shifting the focus from the negative 

associations and harnessing the strengths and abilities of people living with dementia (Thoft et al., 2020; 

Warran et al., 2023). Gove et al. (2018) discussed the importance of participatory research approaches when 

undertaking dementia research, referencing the value of enabling people living with dementia to be seen and 

heard and to be supported in meaningfully contributing to all aspects of their care, policy and research. Global 

research groups and Alzheimer Societies also advocate for such active participation of people living with 

dementia (Rai et al., 2020) and the need to recognise the invaluable contribution these óexperts by lived 

experienceô bring to the research process (Klocker, 2012).  

 
Participatory research acknowledges that participation in research exists on a spectrum ranging from informing 

to empowering, as noted by Vaughn and Jacquez (2020). These levels or choice points of participation include 

informing, consulting, involving, collaborating or empowering. Examples of applying these choice points in 

research may range from establishing a public and patient involvement (PPI) advisory group or adopting 

participatory research designs such as PAR. Cook (2020) acknowledged that PPI is a key aspect of participatory 

research, often present at the informing and consulting stage of participation. Moving beyond these stages to 

the upper end of the spectrum involves more active participation, whereby key stakeholders or service users 

are involved as co-researchers and have decision-making capacities (Kjellstrºm & Mitchell, 2019). PAR is one 

participatory research which aims for increased participation and empowerment in examining and addressing 
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health inequalities across various populations (Cockburn & Trentham, 2002; Giesbrecht et al., 2014; Turcotte 

et al., 2019).  

 
PAR evolved from the 1940s work of Kurt Lewin, who coined the term action research (AR). Action research 

is an approach to inquiry and problem-solving that involves cycles of planning, acting and reflecting to achieve 

actionable knowledge (Baum et al., 2006; Cornish et al., 2023; Hayes, 2011; Kemmis & McTaggart, 2014). As 

with action research, learning from one action research cycle in PAR contributes to subsequent cycles (Kemmis 

& McTaggart, 2014; Koch & Kralik, 2009; Lawson et al., 2015; Lord et al., 2021). This iterative and cyclical 

process can impact theoretical, empirical, and experiential knowledge (Lawson et al., 2015). The 

distinguishing feature of PAR compared to AR is that it privileges democratic community involvement and 

participation, equal power-sharing, social change and emancipation, which is not a key intent of action research 

(Baum et al., 2006; Nieswiadomy, 2012). Kemmis and McTaggart (2014) describe PAR as comprising seven 

key principles: having a social process, being collaborative, being participatory, being practical, being critically 

reflexive, aiming for emancipation, and being transformative. PAR is considered a vehicle for community 

collaboration where the individuals become ócollaborative stakeholdersô who guide the research and derive 

practical solutions to problems through honest, co-generative dialogue and a community of inquiry that is 

multidisciplinary, participative and collaborative (MacDonald, 2012; Mackenzie et al., 2012). Community 

representatives become active agents of change and knowledge generation in PAR projects (Bradbury & 

Reason, 2008; Dedding et al., 2021; Ozanne & Saatcioglu, 2008). Additionally, PAR occurs in real-world 

settings specific to the community of interest.  

 
Previous PAR studies in health and gerontology have included the development of a community-based 

intervention with nursing students (Fowler et al., 2014), the development and evaluation of a body image 

intervention for older adults with chronic illness and physical disability (Bailey & Gammage, 2020) and the 

implementation of a tracking device for older adults with cognitive impairment (Lopes et al., 2016). Dementia-

specific PAR studies have included the development of a self-management device (Dupuis et al., 2021), a 

dementia discussion tool (Goeman et al., 2016), a community support programme (Hsieh et al., 2022), 

dementia care interventions (Lord et al., 2021) and an application to support connections when transitioning 

from one residence to another (Smith & Phillipson, 2021). All of these studies attributed their promising 

findings to PARôs cooperative and collaborative nature.  

 
While PAR is growing in popularity in various research contexts, Flinders et al. (2016) and Lennette (2022) 

described a órhetoric-reality gapô, whereby researchers often fail to highlight the differences between what is 

reported to be done and what is actually achieved in participatory research. This makes it difficult for novice 

researchers to translate research to their respective contexts. A suite of Early Career Researchers (ECRs) such 

as Felner (2020); Klocker (2012); MacDonald (2012); Ozano and Khatri (2018); Sandwick et al. (2018); 

Sharmil et al. (2021) and York et al. (2021), have all critically interrogated their application of PAR and 

provided helpful guidance for novice and PhD researchers. However, none of their work has focused on 

dementia and technology design research. While it is clear that PAR is becoming increasingly popular in this 

context, there remains a dearth of literature regarding the particular challenges and benefits novice researchers 

conducting dementia research face during its application. Therefore, as previously mentioned, this paper seeks 

to address these knowledge gaps through my first-person accounts as a PhD researcher. 

 
3.4 Charting the PAR Journey 

3.4.1 How PAR was adopted in this thesis 

My PhD thesis aimed at exploring the design of a multi-user virtual reality (MUVR) application to promote or 

maintain the social connectedness of people living with dementia and their support persons. My PhD thesis 

was conducted over six PAR cycles between October 2019 and 2023. I followed the typical PAR spiral adopted 

by Kemmis and McTaggart (2014), consisting of planning, acting and observing, and reflecting. The PAR 

cycles enabled people living with dementia and their support persons to engage in research activities, reflect 

on their experiences and plan for future action (Vickers et al., 2021). Additionally, the principles of the 

International Collaboration for Participatory Health Research (2013) guided my work. Their principles 
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included mutual respect, equality and inclusion, democratic participation, active learning, making a difference, 

collaborative action, and personal integrity. A summary of how the ICPHR (2013) principles relate to this 

thesis is presented in Appendix 3.3. 

 
In the case of this PhD thesis, multiple PAR cycles were required to address the research objectives at certain 

stages, as is commonplace in PAR research (Kemmis & McTaggart, 2014). The various PAR cycles are 

described across four distinct phases. In line with the work of Vickers et al. (2021), PAR phases were used to 

structure the overall thesis with each phase having specific research objectives. Cycles described the smaller, 

iterative elements within each phase, which enabled the research objectives to be adequately addressed. In the 

case of this thesis, óco-researcher(s)ô refers to the people living with dementia and their support persons 

participating in the various PAR phases and cycles.  

 
Phase One explored the experiences and perceptions of co-researchers regarding a virtual reality (VR) 

technology probe through one cycle. This led to Phase Two, consisting of another cycle, which explored their 

experiences and perceptions of social connectedness, its barriers, facilitators, and the potential of a multi-user 

VR (MUVR) application to promote or maintain social connectedness. Following this, Phase Three involved 

two cycles. Phase Three included a series of online workshops to elicit co-researchersô design preferences 

(which were later implemented by a game developer in a MUVR application). Finally, Phase Four manifested 

over another two cycles and explored the usability, acceptability and feasibility of the MUVR application and 

its potential to promote or maintain social connectedness. Details of the four phases and their respective cycles 

and how they relate to this thesis are provided in Figure 3.1, with a more comprehensive overview provided 

in Appendix 3.2. 

 

 

Figure 3.1 PAR phases and cycles related to this thesis 
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This thesis utilised qualitative data collection methods which are common in PAR (Warran et al., 2023). 

Benjamin-Thomas et al. (2018) noted that while PAR may adopt quantitative or mixed methods approaches, 

qualitative PAR often aligns better by merit of its critical focus. Qualitative methods were considered 

appropriate in this thesis in order to understand the lived experiences of co-researchers concerning social 

connectedness in addition to their technology use in order to inform the design and development of the MUVR 

application from the bottom-up. This PAR thesis utilised multiple data collection methods, including semi-

structured interviews (both online and in-person), observational field notes, online workshops, email 

correspondence, online group meetings, and reflexivity. The use of these multiple methods aligned with the 

research aims and PAR, as PAR is not tied to a particular approach but employs methods suited to the needs of 

co-researchers (Jull et al., 2017; MacDonald, 2012; Warran et al., 2023). A summary of the data collection 

methods employed and the rationale for their use is presented in Appendix 3.4.  

 

3.4.2 Why was PAR selected? 

PAR was chosen to address the research aims and objectives for several reasons. Firstly, the area of MUVR 

for social connectedness in dementia research remains in its infancy, with limited evidence-based guidance or 

frameworks to support the research, design, development or implementation procedures (Afifi et al., 2023; 

Afifi et al., 2021). This lack of research and the importance of participatory research methods and designs were 

confirmed by a Qualitative Evidence Synthesis (QES) exploring key stakeholdersô experiences and perceptions 

of VR (Flynn et al., 2022). Therefore, PAR served as one means to investigate this innovative, not well-

understood area and partner with people living with dementia and their support persons as co-researchers. 

Regarding the nature of the partnership within this PAR thesis, I collaborated with two distinct groups: a PPI 

advisory group and a co-researcher group. The PPI advisory group consisted of two people living with 

dementia who were active members of the National and European Dementia Working Groups. PPI advisors 

were consulted and provided feedback on various aspect of PAR planning and delivery. These areas included: 

developing the research proposal and research question; verifying the need for a MUVR application to support 

social connectedness; interpreting the QES findings; reviewing ethics applications for initial PAR phases; 

reviewing research materials (participant information leaflets, consent forms, demographic questionnaires, 

interview guides); assisting with the recruitment of co-researchers and piloting early iterations of the VR probe 

and MUVR application. The co-researcher group actively participated in PAR Phases One to Four and initially 

consisted of nine people with dementia and their nine nominated support persons. People with dementia were 

over 59 years of age, resided at home in the community and had a self-reported diagnosis of dementia. In the 

case of this research, each of the support persons of the person with dementia were relatives, either a spouse 

or an adult child. The same group were invited to engage across all PAR phases and cycles, complete data 

collection activities, interpret the findings and participate in reflective activities to inform each subsequent 

cycle. 

 

Secondly, as noted by Meiland et al. (2017) and Wang et al. (2019), dementia research should actively involve 

end-users through a bottom-up approach and ensure that the findings are suited to the needs and preferences 

of people living with dementia. Thus, PAR enabled co-researchers to bring their unique perspectives to better 

understand the problem and address the research aim. The iterative and cyclical PAR process aligned with this 

bottom-up approach. Thirdly, PAR was considered an important approach to bring about meaningful social 

change. Other researchers considered PAR to be an effective approach to instigating positive change through 

the perspectives of the community experiencing the problems (Mann & Hung, 2018). In the case of this PAR 

thesis, the MUVR application was designed to support social connectedness, an important area of social health 

and wellbeing for people living with dementia (Vernooij-Dassen et al., 2018, 2022). It was anticipated that 

such a MUVR application would elicit social change and address the apparent increase in disconnectedness 

experienced by people living with dementia. Fourthly, PAR supports a longitudinal, iterative design which 

aligned with my four-year PhD programme. Nomura et al. (2009), in their PAR dementia study, also noted the 

value of PAR to support the development of their intervention and identified how the findings from one cycle 

influenced the next, this also aligned with the design process for the VR probe and the MUVR application used 

in this thesis.  
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Finally, PARôs emphasis on reflexivity and its common adoption of qualitative methods aligned with the 

Human-Computer Interaction (HCI) component of this thesis. As noted by Bowman et al. (2023) and Liddle 

et al. (2022), without looking at our positionality as researchers and technology designers, we risk developing 

something that is driven by our assumptions and stereotypes of the intended user. Adopting reflexive practices 

is widely advocated by ageing and dementia researchers, such as Benjamin-Thomas et al. (2018); Liddle et al. 

(2022) and Waycott et al. (2015). PAR enabled me to be aware of my positionality throughout the research 

process via the adoption of reflexive practices. Additionally, it kept me focused on my partnership with co-

researchers and the implications of this relationship on the PhD research. Furthermore, this partnership helped 

ensure that the research and VR design were suited to the co-researchersô needs and not driven by my 

presumptions. Kemmis and McTaggart (2014) acknowledged, a key intent of PAR is critical reflection. 

However, its use in the real world of research is often unclear. An overview of reflection and reflexivity will 

be presented in the next section in addition to the reflection process and reflexive strategies I adopted in my 

PAR.   

 
3.5 Critical Reflection and Reflexive Practices Implemented in this PhD Thesis 

Feekery (2023) denoted that critical reflection and reflexive practices involve two components: i) reflection 

and ii) reflexivity to question the researcherôs attitudes, assumptions, and their influence on the research 

process. Reflection and reflexivity are often used interchangeably, and while they complement each other, they 

have different meanings (Finlay, 2002; Stapleton & Mayock, 2023). Both concepts will be described below 

along with examples of how I implemented them within my thesis. 

 
i) Reflection  

Reflection is considered to be the process of having a ósubjectô think about an óobjectô. Schºnôs (1991) 

framework identifies two types of reflection, namely reflection in action (as it happens) and reflection on action 

(afterwards). Satariyan and Reynolds (2016) acknowledged how Kemmis and McTaggart (2014) embedded 

Schºn (1987) reflection into their AR cycle. They describe PAR as a continuous reflection that connects the 

óknowingô and the ódoingô to drive the PAR process (Satariyan & Reynolds, 2016). In the case of this PAR 

thesis, reflection óinô and óonô action was adopted (Schºn, 1987). Reflection in action was supported during 

the óaction and observationô stages of the PAR cycle by applying my observational and facilitation skills during 

data collection sessions and adapting future data collection based on my reflections on the presented situations. 

PAR also afforded an opportunity to learn about the previous óaction and observationô stages of the PAR cycle 

through óreflection on actionô. Consistent with Kemmis and McTaggart (2014), this PAR thesis involved 

reflection (on action), whereby co-researchers were encouraged to reflect on the previous PAR stage through 

online group meetings, email correspondence and/or telephone calls. This in turn, resulted in new actions that 

emerged and led to further planning, acting and reflecting (Feekery, 2023). Reflecting óinô and óonô action 

naturally lends itself to reflexivity, which as outlined by Stapleton & Mayock (2023), enabled me to go beyond 

reflection to explore the assumptions underpinning the research processes and the consequences of same. 

 
ii) Reflexivity 

Olmos-Vega et al. (2022) developed a comprehensive definition of reflexivity based on various reflexive 

terminologies adopted in the literature. They defined reflexivity as ña set of continuous, collaborative, and 

multifaceted practices through which researchers self-consciously critique, appraise, and evaluate how their 

subjectivity and context influence the research processesò (p.242). Reflexivity is considered a key 

characteristic of PAR due to its associations with power and positionality, often adopted to establish the 

trustworthiness of PAR (Cornish et al., 2023; Keahey, 2021; Sultana, 2015). Positionality is defined as ñthe 

wider historical, political, economic, religious, social and intellectual contexts of a person that affect both 

interpersonal relations and qualitative research processesò (Ozano & Khatri, 2018, p.191). This may include 

oneôs position as an óinsiderô or óoutsiderô researcher, how much power one holds in the research process, how 

one is viewed by co-researchers, or how one views themselves (Ozano & Khatri, 2018). Reflexivity, in this 

PAR thesis provided a means of identifying power imbalances and how my positionality may have impacted 

the PAR process.  
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Various typologies guide reflexivity (Olmos-Vega et al., 2022). In the context of my PAR thesis, the four 

dimensions of reflexivity identified by Walsh (2003) guided the reflexive methods used. These dimensions 

included: personal, interpersonal, methodological and contextual reflexivity. Personal reflexivity is concerned 

with the impact of the researcher on the research process, interpersonal relates to the impact of the relationship 

between the researcher and co-researchers, methodological concerns the effects of the design and methods and 

contextual reflexivity describes the impact of areas such as culture, systems, situational context on the research 

(Walsh, 2003). This typology was adopted as it can be applied to various research contexts and is suitable for 

longitudinal research such as this four-year PhD research (Olmos-Vega et al., 2022). Table 3.1 provides an 

overview of Walshôs typology of reflexivity and how I applied each dimension within my thesis.  

 
Table 3.1 Walshôs (2003) dimensions of reflexivity and how they were implemented in this thesis 

Dimensions of reflexivity and 

their description 

Description of each dimension in the 

context of this thesis 

Methods used to conduct or capture 

reflection and reflexivity 

Personal 

This focuses on having due regard 

for the unique perspective of the 

researcher which might influence 

the research. 

 

 

I was cognisant that my perspective as 

a PhD researcher and as an 

Occupational Therapist (OT), meant 

that I was an óoutsiderô researcher 

working with people living with 

dementia and their support persons and 

I needed to ensure that this did not 

negatively impact on the research 

process. 

- Engaged in reflexive journaling 

throughout the research process. 

- Engaged in memo writing during 

data analysis. 

Interpersonal  

This concerns uncovering the 

relationships between the 

researcher and co-researchers. It 

focuses on who has influence 

over the research and how power 

is shared (or not) during the 

research process. It also explores 

how these relationships and 

power influences the research 

process.  

 

 

I explored my relationship with co-

researchers and the influence that I had 

over the research process as an 

academic and OT and as an óoutsiderô 

researcher. This focused on the 

knowledge differentials between myself 

and co-researchers with respect to 

PAR, VR and experiences of dementia. 

- Embedded reflection in and on 

action into the research process 

through the use of PAR, having 

a dedicated óaction and 

observationô stage during cycles. 

- Facilitated member reflection 

and collaborative reflection with 

co-researchers through online 

meetings or email 

correspondence. 

- Engaged in memo writing during 

data analysis to explore the 

impact of my positionality and 

assumptions on the data 

collection process and how my 

relationship with the group may 

have influenced the data 

gathered and the subsequent data 

analysis. 

- Facilitated open discussions with 

co-researchers, the wider 

supervisory team, a games 

developer and peers with 

experience in co-production and 

PAR related to my own 

positionality and influences on 

this PAR thesis.  

Methodological  

Identifies how the choice of 

methodology and data collection 

methods influence the research. 

This ensures that the methods 

 

I ensured that PAR aligned with the 

research aim and my own positionality 

as a researcher, given my keen interest 

in participatory research.  

 

- Engaged in reflective journaling 

and memo writing throughout 

the research process. 

- Consulted with peer researchers 

and supervisory team members 

to draft papers such as this. 
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which are used align with the 

underpinnings of the research. 

 

I used methods of data collection 

suitable to answering the research 

objectives and which aligned with the 

principles of PAR whilst empowering 

co-researchers to contribute to the 

research.  

 

 

- Reported the strengths and 

limitations of the work in a 

transparent manner. 

- Facilitated group meetings with 

people living with dementia and 

their support persons at the end 

of the research to discuss the 

overall project and the impact it 

had on the researcher and co-

researchers and possible reasons 

for same. In particular, we 

discussed the methods used, 

their strengths and limitations. 

Contextual  

Identifies how the context 

influences the research process 

and those involved in the 

research. 

 

 

I explored the impact of the home 

environment, COVID-19, online data 

collection and urban vs rural 

residences on the research process and 

made this clear when reporting each 

PAR phase and cycle. 

- Engaged in reflective journaling 

and memo writing throughout 

the research process. 

- Emphasised the research context 

and its influence on the findings. 

For example, the impact of 

completing research in the 

homes of people living with 

dementia and their support 

persons and how I managed 

power differentials in this 

context. 

- Engaged with a PPI advisory 

group early in the thesis 

conceptualisation in order to 

identify the contextual 

influences that could potentially 

impact the research, in 

particular, the consequences of 

COVID-19. 

- Adopted reflexive data analysis 

approaches such as reflexive 

thematic analysis which 

encouraged the exploration of 

contextual factors during 

analysis.  

 

3.6 Ethical Statement 

The University of Galway Research Ethics Committee (REC) granted ethical approval for this research. As 

people living with dementia are considered a vulnerable population, it was essential to ensure that their welfare 

was prioritised in line with the guidelines presented by Armstrong et al. (2011) and West et al. (2017). As such, 

I obtained informed consent and maintained confidentiality and anonymity across the various stages of the 

PAR process. Kemmis and McTaggart (2014) describe informed consent as ñconsent given freely and 

voluntarily, without coercion or fear of any kind of penalties or repercussions if, for example, people do not 

participate in an action research initiativeò (p.160). When exploring consent in dementia research, capacity 

must first be assessed. To assess capacity, I used my clinical judgement, elicited feedback from each respective 

support person and leveraged the rapport I had established with the person living with dementia. I was also 

guided by the Irish Assisted Decision Making (Capacity) Act 2015 (Department of Justice and Equality, 2015) 

and the National Consent Policy 2017 (Health Service Executive, 2017) to assess capacity and obtain informed 

consent. Given the multiple activities and PAR phases and cycles involved, I obtained written and verbal 

consent from the person living with dementia and their support persons at various points throughout the PAR 

lifetime. In particular, I obtained verbal consent at the start of each data collection phase and adhered to the 

process consent principles throughout, as outlined by Astell et al. (2009). Throughout the research process, I 
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regularly reiterated to co-researchers that their participation was voluntary, and they could withdraw at any 

time without any negative consequences. This was also clearly outlined in the participant information leaflet 

(PIL). All co-researchers were encouraged to participate in the various stages of the research from reviewing 

the interview transcripts and contributing to early data analysis findings to participating in the reflection and 

planning stages of the PAR process. This approach ensured co-researchers could participate on their own terms. 

 
3.7 The Challenges of PAR: Setting Sail and Stormy Seas 

In their PAR work with diverse populations, Aussems et al. (2022); Felner (2020) and York et al. (2021) 

reported that irrespective of its increased adoption, the application of PAR poses a challenge for researchers. 

More specifically, Blair and Minkler (2009) noted that PAR with older adults is ñfraught with challengesò 

(p.651). This section discusses the obstacles which I encountered along my PAR journey with the co-

researchers (i.e. people living with dementia and their support persons) including managing a predetermined 

research topic, navigating the ethics application process and identifying and reducing power imbalances. 

 
3.7.1 Managing a predetermined research topic 

Klocker (2012) reported that milestones along the PhD journey may compromise PARôs authentic participation 

as researchers must develop a research proposal and ethics application early in their studies. It is particularly 

challenging when the research direction has been predetermined to obtain funding or is associated with a 

specific research training centre, as referenced by other PAR researchers (Felner, 2020; Hand et al., 2019). As 

supported by Klocker (2012), PhD researchers face a dichotomy between predetermining the research direction 

and the risk of jeopardising partnerships with PAR members or waiting for community consultation at an early 

stage to identify the direction and delaying their timelines. As Maguire (1987) noted, in such cases, it is not 

uncommon for academic researchers to take the reins at the early stage of community-instigated research.  

 
The general research area for my thesis was predetermined before I enrolled in the PhD programme. My Centre 

for Research Training had a common theme of ódigitally enhanced realityô, whereby each research topic had 

to focus on a dimension of this. I was interested in VR use in the context of dementia, so I applied for research 

related to the design of a VR social connecting space for people living with dementia. This meant I was 

somewhat bound by this predetermined direction from the outset. While there was clear empirical evidence to 

support the need for this work, typically, with PAR, the research direction would emerge from the community 

of interest or through insider researchers observing real-world problems to be addressed. Regarding my thesis, 

this research topic did not naturally evolve from the community of interest itself. I therefore focused on 

providing avenues to verify the relevance and real-world need for the proposed research with people living 

with dementia and their support persons from the outset of my PhD journey. This involved consulting with the 

PPI advisory group regarding the research proposal and confirming the overall relevance of the work from 

their perspective as primary stakeholders. During our initial meetings, I allocated time to explain the 

background of the proposed research, the proposed methods of data collection, and recruitment avenues. I also 

sought feedback on each of these areas. I was transparent and open with the PPI advisors, explaining the pre-

planned nature of the research topic and reasons for this whilst also clarifying that I was open to reconsidering 

and amending the research focus if they felt it was required. The PPI advisory group members were 

encouraging of and enthusiastic about the research and supported the proposed research direction and focus 

on digitally enhanced reality, specifically VR. The advisors felt that the research topic had the potential to 

address a relevant real-world issue and might improve the social health of people living with dementia and 

their support persons. 

 
3.7.2 Navigating the ethics application process 

University structures and Research Ethics Committee (REC) members often operate within a biomedical 

model that places the researcher as the sole producer of knowledge (Flicker et al., 2007; Fouch® & Chubb, 

2017; Warran et al., 2023). This may pose a challenge when obtaining ethical approval for participatory or 

community-based research when knowledge is co-generated through the active participation of co-researchers. 

Moreover, RECs must appreciate that uncertainty and change are inevitable in participatory dementia research 

and ensure they do not push for a rigid research design at the expense of the needs of people living with 
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dementia (Webb et al., 2020). Given the recursive nature of PAR and its increased commitment compared to 

the linear approaches adopted in more traditional methodologies, the researcher must clearly explain and 

describe this from the outset in their ethics applications (Klocker, 2012).  

 
While I had earlier experience with ethics applications through my undergraduate research, the scope of the 

ethics requirements for my PhD thesis and the PAR process was new. I therefore adopted various strategies to 

navigate the ethics application to ensure a smooth and timely approval process. This mainly involved 

recognising my limited experience in this area and overcoming this through working closely with my 

supervisor, peer consultation with those with expertise in the area of PAR, consulting the PPI advisors and 

seeking advice from the University REC before submitting the application. Early in my PAR journey, I liaised 

with other experienced PAR researchers, specifically those who used PAR for their PhD studies. They willingly 

shared their experiences of the ethics process, previous tension points, and strategies they had adopted to 

address same. Liaising with these researchers facilitated knowledge exchange and put me at ease when drafting 

my own ethics application. In addition, the PPI advisory group critically reviewed the ethics application before 

submission. In particular, they reviewed the safeguarding procedures, the expected level of participation 

required for people living with dementia and their support persons and the ethical issues surrounding VR and/or 

possible adverse effects. Consulting with the PPI advisors before submission strengthened the rationale for 

PAR and ensured that community members had verified the need for this work which was important for the 

ethics committee. Additionally, I consulted with my universityôs REC in advance regarding their stance on 

PAR before submitting the application. Specifically, I consulted with them regarding the best means of 

submission to account for longitudinal and iterative PAR work. This pre-consultation allowed me to gauge the 

RECôs familiarity with PAR and the level of detail I needed to include in the submission. Subsequently I 

submitted an ethics application for three tentative PAR phases and a second application for the final PAR phase. 

These ethics applications captured the broad aims and the rationale for using PAR in the context of technology 

design in dementia care and provided an honest and transparent account of the proposed phases. However, I 

was careful to reiterate that the PAR phases were subject to change to take into account evolutions in the 

research between PAR cycles resulting from contributions of the co-researchers as they shaped the research 

direction.  

 
Consulting with my supervisors, PAR researchers, the PPI advisory group and the REC provided a platform 

for me to inform and clarify issues in advance, which was crucial. More importantly, it meant that the 

University REC members better understood PAR and approved the submissions with few revisions. My 

experience with the REC was positive and aligned with Webb et al. (2020) previous sentiments. Fortunately, 

they were aware of PARôs iterative and unfolding nature, which was reflected in their feedback and approval 

of the applications. In fact, the REC praised the level of detail provided in the applications and the strategies 

proposed to safeguard people living with dementia and their support persons throughout the PAR process. 

 
3.7.3 Identifying and reducing power imbalances  

Another challenge I faced was managing power dynamics during my PAR thesis. Previous research recognises 

that role of a PAR researcher differs from traditional research approaches as the emphasis is on collaborating 

to act and plan for future agendas (Ariss et al., 2019; von Unger et al., 2022). This is achieved by co-creating 

knowledge and reducing power imbalances between academic and community researchers (Ariss et al., 2019; 

von Unger et al., 2022). Reyes et al. (2023) reported that acknowledging power differences is vital to ensure 

they can be addressed and support the authentic participation of community members. PAR research with the 

older adult population suggested that researchers should strive for the best level of participation possible while 

being realistic and giving co-researchers the autonomy to participate in areas of their choosing (Benjamin-

Thomas et al., 2018; Blair & Minkler, 2009; Hand et al., 2019). As noted in other dementia research, adequate 

information and appropriate dementia-related terminology are essential to manage power imbalances and 

facilitate open communicable spaces (Lord et al., 2021; Pettican et al., 2022) so as not to reinforce negative 

stereotypes, which would further widen power imbalances (European Dementia Working Group, 2022; Gove 

et al., 2018). However, despite the importance of equal power relations, Hampshire et al. (2005) acknowledged 

that mitigating all power imbalances is not always attainable. Still, efforts must be made to uncover and 
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acknowledge these. The following sections describe the power inequalities I identified through reflexivity, and 

how I managed these in the context of my PAR thesis.  

 
Firstly, a number of co-researchers came into the research with preconceived ideas and assumptions about 

what it means to participate in research having previously been involved in more traditional research studies, 

whereby their role was as óparticipantô in the research process. It took them some time to adapt to having power 

and autonomy over the research process, for example, taking part in collective reflection and action-planning 

sessions. A challenge I faced therefore, was ensuring they understood how PAR differed from more traditional 

research and how their role in the PAR process would also differ. To overcome this, I explicitly conversed with 

PPI advisors relating to PAR and we agreed on a suitable description of PAR which was included in the PILs 

and presented to co-researchers during their first group meeting. For example, we described PAR as: 

 
ñé a way of doing research which involves main parties having a say in how the research is done. 

This means that at each stage of the research, I will ask for your feedback and opinions as co-

researchers in this project. The group will also decide what direction they want to take throughout 

the sessions e.g. if you feel more information is needed to design the VR application, we can run more 

sessions. My role will be to facilitate sessions, but it is important that you, as a group, express and 

voice your opinionsò. 

 

I was transparent about the commitment required for PAR from the beginning as this differs from other research 

approaches. I put a system of regular feedback in place to address any unnecessary burden placed on the co-

researchers. I regularly óchecked inô to ascertain whether co-researchers were satisfied with their level of 

participation and if accommodations were required. Understanding the expectations and differing roles of co-

researchers in PAR and understanding that they had the autonomy to make an informed choice about their 

contribution and participation helped to go some way towards reducing the power imbalance.  

 
Secondly, co-researchers were often hesitant to answer questions relating to VR in the early PAR phases and 

noted that I was best placed to answer certain questions. Co-researchers perceived me to have more knowledge 

in this domain as I was an OT and a university student researching this area. This identified a clear power 

disparity between their knowledge and familiarity of VR and my own. To address this, I created an environment 

of open, clear and consistent dialogue from the outset. Similar to the PAR descriptors, a descriptor of VR was 

also provided in initial recruitment presentations, PILs and group meetings to increase their understanding of 

this technology. We described VR described as follows: 

 
ñVirtual Reality is often called VR for short. VR makes you think you are in a different place or even 

a different world. A headset is worn which has two small screens inside. When you put the headset on 

you only see the screens, the real world is out of view. When the headset is worn, the display inside 

can feel real. For example, you may be able to see famous landmarks like Mount Everest or a beach 

scene. The headset also has speakers which allow you to hear sounds or music in the world. The user 

can move around the world and see things in other directions. VR can be used standing up or sitting 

down. Hand controllers can also be used to pick up items in the world and interact with others. For 

example: moving a box or picking up a flowerò.  

 

I also emphasised that there were no right or wrong answers in the case of this research, that this topic was 

unknown territory, and that we would be learning with and from each other and partnering to develop the 

MUVR application. A further strategy I adopted to manage the knowledge disparity was through experiential 

learning. A VR technology probe was trialled by co-researchers in their homes during PAR Phase One to 

familiarise them with the basic functions of VR and give them knowledge and understanding of how the 

technology worked. This I believe empowered them to make decisions for later PAR design phases.  

 
Thirdly, I was mainly positioned as an óoutsiderô researcher, as a university representative with no lived 

experience of dementia or family caregiving. People living with dementia and their support persons may have 
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perceived me to have more power over the research than they themselves. Completing the research online or 

in-person in co-researchersô homes rather than in a lab or university-based setting (due to the COVID-19 

pandemic), presented the unexpected value of helping to reduce the power imbalance as this setting was seen 

as a more natural environment for co-researchers. Remote data collection also meant that the co-researchers 

were in the comfort of their home environment at a time that worked for them. I was a visitor in their homes 

and in their protected space, this therefore shifted the power dynamic as co-researchers took more control 

which subsequently reduced my perceived authority over the research. 

 
Finally, there were times during my PhD where I took the lead on some aspects of the research process such 

as data collection and formal thematic analysis. This may have resulted in a power imbalance between the co-

researchers and me. To reduce this disparity, I ensured that the participation of the co-researchers extended 

beyond just data collection, a key intent of PAR (Benjamin-Thomas et al., 2018; Hoddinott et al., 2018). This 

included their involvement in the reflection and planning stages of the PAR cycle and the verification of the 

findings.  It is also noteworthy that at some stages of the PAR process, the co-researchers chose not to 

participate due to personal commitments. There were instances, for example, where people living with 

dementia opted not to attend the online group reflective meetings or accept invitations to contribute to a blog 

post or to journal publications. Enabling the co-researchers the autonomy to decide whether to participate (or 

not) was imperative to managing power differentials.  

 
3.8 Benefits of Using PAR: Having the Wind in your Sails 

When using PAR with people living with dementia and their support persons, I observed the following accruing 

benefits: an enrichment of the quality of the research, observing the research unfold, enabling knowledge 

transfer and shared learning, and promoting social change.  

 
3.8.1 Enriching the quality of the research  

As Lennie (2005) described, PAR can enrich the overall quality and trustworthiness of the research through 

the use of multiple phases, multiple methods of data collection, triangulation, critical reflection, action, and 

peer debriefing. Furthermore, Smits et al. (2020) attributed this enhanced research quality to the active 

involvement of those with experiential knowledge, drawing on their lived experiences and shaping the research 

from initial conceptualisation to an interpretation of the findings and dissemination. I used all of these strategies 

in my PhD, an overview of which is presented in Appendix 3.5. In doing so, the quality of the research process 

and the outcomes were strengthened and enriched. 

 
3.8.2 Observing the research unfold 

PAR provided me with the opportunity to watch the research unfold and evolve over my four-year PhD. First, 

the iterative and cyclical PAR process allowed me to monitor the research process more closely, identify what 

was working and determine areas that needed to be addressed. Second, PARôs emergent design process ensured 

that I could align the development of the MUVR application to the needs and preferences of co-researchers, 

whereby the outcomes of the preceding built on the succeeding cycle. Third, PARôs focus on establishing open 

and communicative spaces ensured that co-researchers could see how their contributions and action points 

from the previous PAR cycles were implemented. I provided updates on the VR applicationôs progress between 

each PAR phase. The co-researchers chose this information format and included textual, visual and auditory 

mediums to suit varying needs and preferences. I sent videos of the VR application or pre-recorded video 

presentations highlighting the previous cycleôs outcomes and how this was translated into actionable steps to 

inform the next PAR cycle. This indicated the value placed on co-researcherôs experiential knowledge and 

expertise. Finally, partnering with the same group of co-researchers ensured they could observe the progress 

made throughout the research process, from the initial idea to a tangible MUVR application they could try in 

their own homes. This brought the research to life making their participation more meaningful as they could 

readily see that their input was important, listened to and made a difference to the end product.  

 
3.8.3 Enabling knowledge transfer and shared learning experiences 
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Participatory research such as PAR presents a unique knowledge transfer opportunity, facilitating reciprocal 

learning between academics and non-academic collaborators (Kowe et al., 2022; Turcotte et al., 2019). In 

particular, the involvement of people living with dementia in participatory research has been reported to 

increase researchersô understating of dementia through the sharing of insights into the lived experience of 

dementia (Bartlett & Brannelly, 2019; Mann & Hung, 2018). This is also true in the case of technology design, 

whereby Goodall et al. (2021) indicated that given the opportunity, people living with dementia can 

successfully translate their experiential knowledge to such contexts. 

 
In this PhD thesis, it was clear that PAR served as a vehicle for knowledge translation, whereby co-researchers 

shared their lived experiences of dementia and dementia caregiving with me. It was also imperative that this 

knowledge exchange was reciprocal and had benefits for co-researchers. They had the opportunity to contribute 

to both the research and MUVR design and development and gained an understanding of the technology design 

and PAR processes. They gained insights into the role of a game developer, the resources required to bring the 

MUVR application to life and the time taken to implement design recommendations into the application. Co-

researchers commented on the unique opportunity afforded by this PAR thesis to partner with researchers and 

game developers. Throughout our partnership, co-researchers shared their newfound knowledge of VR and the 

research process with me. To illustrate this, I recall the air of anticipation and excitement preceding and 

following the co-researcherôs first use of VR. Co-researchers later spoke about their VR experiences with their 

extended family and friends. Some took photographs when they were using VR as a memento. This 

demonstrated the valuable insights and knowledge gained regarding VR design and development while 

involved in this research.  

 
3.8.4 Sowing the seed for social change  

An essential aspect of PAR is its ability to elicit emancipatory social change, looking beyond the research 

outcomes to its structural and societal impacts (Benjamin-Thomas et al., 2018; Cornish et al., 2023; Jull et al., 

2017; Kemmis & McTaggart, 2014). This thesis explored how technology such as VR could improve the lives 

of people living with dementia, specifically how to promote or maintain social connectedness. It contributes 

to efforts to improve the social health of this population and is an important component of living well with 

dementia (Drºes et al., 2017; Vernooij-Dassen et al., 2022). Throughout the research phases of this PhD, co-

researchers spoke to me about their motivation for engaging in this research, describing that they hoped it 

would make a difference and help other people living with dementia in the future. This to me indicated that 

the co-researchers perceived the potential social impact of this work, expanding beyond the PhD research to 

impact the dementia landscape. Indeed, during a final online meeting with co-researchers, they instigated a 

discussion on the VR applicationôs potential to positively impact the lives of people living with dementia and 

be implemented into wider society and the national healthcare system. They also voiced their excitement about 

learning more about how this research may evolve in the future and their keenness to see how it would progress. 

 
The outcomes of this thesis also promote social change by contributing toward efforts for digital inclusion and 

closing the digital divide (disparity in peopleôs access to technology due to variables such as age, gender, or 

socioeconomic status) (Arighi et al., 2021; Nicosia et al., 2022). This PAR thesis clearly demonstrates that 

people living with dementia have the capabilities to participate in participatory research and provide rich 

qualitative data to inform technology design and development. In addition, this thesis presents clear examples 

of people living with dementia actively engaging and interested in technology such as MUVR. These examples 

highlight the capacity of people living with dementia and their support persons for sustained involvement over 

a four-year PhD thesis and the óexpertise by experienceô they offer. Therefore, as Span et al. (2018) outline, 

research such as that conducted during my PhD, empowers people living with dementia and their support 

persons and contributes to their social inclusion efforts by harnessing their invaluable knowledge and 

contributions. Moreover, it refutes claims that this population cannot contribute to participatory research or 

lack interest in technology.  
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3.9 Reaching the Shore: Sensitive Disengagement and Recognising Co-Researcherôs Contributions 

An essential and often unreported aspect of participatory research is sensitively disengaging to achieve 

considerate and meaningful closure from the research process (Batty, 2020; ICPHR, 2013; Letherby, 2003; 

Morrison et al., 2012). Shotton (2021) suggests a gradual reduction in the frequency of contact toward the end 

of research projects. Franco and Yang (2021); Iversen (2009) and Morrison et al. (2012) provide suggestions 

for acknowledging participation in a considerate manner, such as presenting plaques, books, and gift cards at 

the end of the research, a social farewell, a letter of thanks or a certificate of attendance.  

 
I adopted several strategies during my PhD to ensure I conducted sensitive disengagement and recognised co-

researchersô contributions. I discussed the PAR timeline and nature of my PhD research with co-researchers at 

the start of our partnership. This timeline was reiterated during online meetings, within email correspondence 

and during our remote and in-person encounters. Information related to the research duration was also provided 

on the PILs, while updates on my PhD timelines were provided during contact points with co-researchers. 

Before initiating the final PAR Phase Four, I reminded co-researchers that I would gradually reduce my contact 

frequency. However, I reiterated that they could contact me at any time. These strategies ensured that all the 

co-researchers, although saddened that the research was ending, were prepared and not surprised when the 

research concluded. I also organised a final virtual farewell meeting. This provided an opportunity to clearly 

mark the end of the research.  

 
It was imperative that co-researchers felt valued and left the research having a positive experience. I adopted 

various strategies to recognise their contributions. In the final online meeting, I also thanked co-researchers 

for their involvement. Collectively, we reflected on the PAR journey, summarising the key outputs and 

discussing future research directions. In addition, at the end of my research, I had some funds available and in 

consultation with the co-researchers, I suggested offering them a small monetary amount (per the Universityôs 

financial guidelines) in recognition of their time and participation. Most co-researchers declined this offer and 

noted that payment for their participation was unnecessary. Therefore, I suggested that I create an aide-

memoire for them which they could share with their extended family and friends if they so wished. They 

confirmed that this was a great idea. This aide-memoire took the form of a professionally printed booklet 

outlining the project timeline, the activities they completed during the PhD, and a summary of the findings and 

implications for future work. I also presented them with a certificate of appreciation to acknowledge their 

invaluable contributions to my PhD and the research outcomes. These measures, summarised in Appendix 3.6 

and 3.7, enabled me to complete a sensitive disengagement process, whilst simultaneously acknowledging the 

co-researchersô valued role in my PhD. It is also hoped that these strategies may encourage other people living 

with dementia and their support persons to participate in future research endeavours. 

 
3.10 Concluding Remarks 

This paper provided an overview of the key characteristics of PAR and why and how it was applied in my PhD 

thesis. In particular, it focused on the challenges encountered and how these were overcome throughout my 

PhD journey. Despite these challenges, genuine and meaningful partnerships with people with dementia and 

their support persons were achieved. Similar to Campbell et al. (2023) and Lawson et al. (2015), I do not claim 

to have all the answers or aim to provide a perfect exemplar on how best to conceptualise or implement PAR. 

However, I anticipate that the details presented in this paper will be helpful to future novice researchers when 

implementing PAR in the real world of practice with people living with dementia and their support persons. 
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3.11 Chapter Three: Summary and Segue 

This chapter, written in the form of a paper, provided an overview of PAR and its key characteristics, alongside 

how it was implemented in this four-year thesis. An overview of PAR and the rationale for adopting this 

methodology were presented. Critical reflection and reflexivity were discussed including the difference 

between these concepts and how they were adopted throughout this thesis. The challenges encountered during 

this PhD were demonstrated including, managing a predetermined research topic, navigating the ethics 

application process and identifying and reducing power imbalances. The strategies adopted to manage these 

challenges were also presented which may serve as useful reference points for novice researchers. The 

opportunities afforded by PAR were also considered including enriching the quality of the research, observing 

the research unfold, enabling knowledge transfer and shared learning, and promoting social change. The final 

section discussed the strategies adopted to ensure sensitive disengagement from the PAR and how to 

meaningfully recognise co-researcherôs contributions.  

 
The proceeding chapters (Chapters Four to Seven) describe each PAR phase and cycle pertaining to this thesis 

and the specific methods of data collection applied.
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Chapter Four: Introducing and Familiarising Older Adults Living with Dementia 

and Their Caregivers to Virtual Reality 

Aisling Flynn1, Marguerite Barry2, Wei Qi Koh1, Gearoid Reilly3, Attracta Brennan3, Sam Redfern3 

and Dympna Casey1 
1School of Nursing and Midwifery, University of Galway, Galway, Ireland  
2Information and Communication Studies, University College Dublin, Dublin, Ireland  
3 School of Computer Science, University of Galway, Galway, Ireland  

 

4.1 Chapter Four Prologue 

This chapter presents Paper Three1 which describes the first PAR phase and cycle of this thesis a summary of 

which is presented below in Figure 4.1.  

 

 

Figure 4.1 Phase One, Cycle One 

 

Within the context of this thesis, this paper aimed to address the following objective: to familiarise people 

living with dementia and their support persons with VR and empower them to make future design decisions.  

 

This chapter builds on the QES findings, which advocated for a sensitive VR introduction for people living 

with dementia to manage apprehensions they may have regarding its novel use. This was considered 

particularly important for this PAR thesis, where people living with dementia and their support persons were 

expected to participate in the research process and actively inform the MUVR design process. Therefore, 

before embarking on this research and MUVR design, the use of a VR technology probe was explored. This 

PAR Phase took place from October 2021 to January 2022. Its aim was to provide people living with 

dementia and their support persons with a baseline understanding of VR and empower them to participate in 

the future PAR phases and cycles. Additional details relating to the VR terminology used in the following 

chapters are presented in Appendix 4.1.  

 

 

 
1 There was miscommunication between the authors and the production team during the article production process. As 
such, several editorial changes (primarily language-related revisions) requested during proofreading were not reflected in 
the paper published on 16 December 2022. It is important to note that the scientific contribution of the paper remains 
unchanged. A correction is current ongoing with the journal and this chapter presents the updated publication. Additional 
details pertaining to this PAR Phase are also freely accessible through the OSF repository: 
https://osf.io/wjxdk/?view_only=829ac3eb2455423684535326f5ee7dd2  

 

https://osf.io/wjxdk/?view_only=829ac3eb2455423684535326f5ee7dd2
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4.2 Paper Three: Introducing and Familiarising Older Adults Living with Dementia and Their 

Caregivers to Virtual Reality 

 

Abstract 

Virtual reality (VR) is increasingly being applied in dementia care across a range of applications community 

across a range of applications and domains including health and wellbeing. Despite the commercial availability 

of VR, informants of design are not always aware of its functionality and capabilities. In designing VR 

applications for people living with dementia, it is recommended that older adults living with dementia and 

their support persons be involved in the design process using participatory approaches, thereby giving them a 

voice on the design of technology from the outset. A VR technology probe is a useful means of familiarising 

older adults living with dementia and their informal caregivers with the knowledge and understanding of 

interactive VR to employ technology that supports them to maintain their social health. This paper charts the 

implementation and evaluation of a VR technology probe, VR FOUNDations. To explore their experiences, 

nine older adults living with dementia and their nine informal caregivers trialled VR FOUNDations and 

completed semi-structured interviews after its use. Overall, older adults living with dementia and their informal 

caregivers perceived VR FOUNDations to achieve its aim of increasing understanding and inspiring future 

design decisions. The findings also identified promising positive experiences using a VR technology probe 

which may be indicative of its applicability to social health and wellbeing domains. This paper advocates for 

the structured design and implementation of VR technology probes as a prerequisite to the participatory design 

of VR applications for the health and wellbeing of people living with dementia. The use of such technology 

probes may afford older adults living with dementia and their informal caregivers the best opportunity to 

contribute to design decisions and participate in technology design to support their health and wellbeing. 

 

Keywords: dementia; older adult; virtual reality; VR; technology probe; participatory methods; humanï

computer interaction; gerontechnology; AgeTech; digital technology 

 

Introduction 

Dementia is a degenerative condition which results in a decline in oneôs cognitive function and leads to changes 

in oneôs daily functioning and social interactions (Raskind & Peskind, 2001). Although the presentation and 

lived experience of dementia are vastly individualised and dynamic, dementia more commonly impacts 

cognitive and physical functioning and may include reduced memory recall, attention, verbal abilities, and 

visual representation (Mountain, 2013; Thoolen et al., 2019). Given that there is currently no cure for dementia 

(Moyle, 2019), digital technology is increasingly being used as a means of enhancing the quality of life for 

people living with dementia throughout the disease trajectory (Astell et al., 2019; Heins et al., 2021; Neal et 

al., 2021). However, the adoption of mainstream digital technology such as Virtual Reality (VR) has generally 

been low for people living with dementia due to a lack of awareness, accessibility, and support (Koh et al., 

2022; Meiland et al., 2017).  

 
VR is growing in prevalence in the Human-Computer Interaction (HCI) community (Mu¶oz et al., 2022) and 

has a myriad of applications in the field of dementia care contexts (Appel et al., 2021; Kim et al., 2019; J. 

Mu¶oz et al., 2022; Skurla et al., 2021) including residential aged care facilities (RACF), acute inpatient 

settings, community day centres and home environments (Flynn et al., 2022). Traditional non-pharmacological 

interventions such as Reminiscence Therapy and Cognitive Stimulation Therapy are also being successfully 

incorporated into VR applications (Chapoulie et al., 2014; Gamito et al., 2019; Oliveira et al., 2021; Tominari 

et al., 2021; Veldmeijer et al., 2020). VR has shown promise in supporting the emotional, social, health and 

functional wellbeing of people living with dementia. However, most research to date has been exploratory 

(Appel et al., 2021; DôCunha et al., 2019; Flynn et al., 2022). A recent focus has been the use of Social VR to 

promote social health outcomes (Appel et al., 2021; DôCunha et al., 2019; Flynn et al., 2022). COVID-19 

accelerated this shift in focus towards social technologies as physical distancing measures increased feelings 

of social isolation and loneliness for older adults with and without dementia (Cosco et al., 2021; Tam et al., 

2021). In such circumstances, VR can provide a means of staying socially connected and can facilitate 

engagement in meaningful activities for people living with dementia (Flynn et al., 2022). Due to its relatively 
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novel commercial availability and previously high cost to acquire, older adults typically do not have direct 

experience of VR (Arlati et al., 2021; Lopez et al., 2016). Researchers advocate for the sensitive and graded 

introduction of VR for this population (Arlati et al., 2021; Baker et al., 2021; Hodge et al., 2018; Lopez et al., 

2016).  

 
When designing technology to support the health needs of this population, accessibility and suitability to the 

individualôs needs must be prioritised (Astell et al., 2019; Dixon & Lazar, 2020; Houben et al., 2022; Liddle 

et al., 2020; Pedell et al., 2020; Waycott et al., 2019). The drive toward participatory approaches warrant the 

inclusion of people living with dementia and their informal caregivers as óexperts-by-experienceô to plan for 

data collection and identify design priorities for VR applications (Dai & Moffatt, 2021; Ijsselsteijn et al., 2020; 

Suijkerbuijk et al., 2019; Wang et al., 2019). Despite the benefits of involving people living with dementia and 

other stakeholders in the technology design process, Mu¶oz et al. (2022) acknowledge low adoption rates for 

these studies and a lack of consensus on the most appropriate methods to support their involvement. Appel et 

al. (2021) also acknowledge a paucity of research on how VR can promote the wellbeing of people living with 

dementia including best practices for administration, evaluation methodologies and best hardware and software 

to be deployed.  

 
The purpose of this study is to evaluate the use of a technology probe, VR FOUNDations (Virtual Reality 

Familiarisation envirOnment for older adUlts with aND without dementia). The aim of VR FOUNDations is 

to familiarise people living with dementia with a generic virtual environment (VE) and better position them to 

contribute to the design of future VR applications for health and wellbeing. In the case of this research project, 

to inspire the design of a bespoke VR application to enrich the social connectedness of older adults living with 

dementia. According to Gaver et al. (1999), technology probes are used as means to ñaddress the challenge of 

designing new technologies for unfamiliar groupsò cited in (Burrows et al., 2015, p. 920). In this study, a VR 

technology probe is necessary to enable people living with dementia and their caregiver to familiarise 

themselves with the functionalities of VR, so they are better positioned to suggest future design ideas. VR 

FOUNDations consists of a passive and an active VE. The purpose of using both VEs is not to specifically 

explore the usability or feasibility of VR FOUNDations itself, but to understand how people living with 

dementia and their caregivers use VR and to inspire future design innovation (Baker et al., 2019; Huldtgren et 

al., 2017; Mao et al., 2015; Rogers et al., 2014; Vutborg et al., 2010; Zubatiy et al., 2021). The VEs are generic 

in design and serve as gateways to increasing understanding of VR, which in turn provides people living with 

dementia and their caregivers with a more informed voice regarding the design of future bespoke VR 

applications to support their health and wellbeing (Mao et al., 2015). 

 
The motivation for the development of the VR technology probe came early in the conceptualisation of a larger 

VR and social health project, with an overall aim to design a VR social connecting space for older adults living 

with dementia. It became apparent that for people living with dementia and caregivers to make informed design 

decisions regarding VR for social health, they must be familiar with its generalised functionality and 

capabilities. The question then was how this relatively novel technology could be used as a prerequisite to 

participatory design methods to support and inspire future design ideas. In the case of this larger project, this 

prerequisite stage of inspiring innovation must be completed in technology and health domains to optimise the 

upcoming participatory design processes. Examples of the use of such technology probes in dementia and 

health studies include the design of tablet technology for older adults (Waycott et al., 2012), the creation of 

tangible artefacts to trigger reminiscence (Huldtgren et al., 2017), VR-based stroke-rehabilitation (Alex et al., 

2021) and the exploration of social VR experiences (Baker et al., 2019). Despite the positive application of 

technology probes in these studies, there is a paucity of research on their use in the VR and dementia care 

landscape, thus making it difficult for researchers to effectively design and implement them.  

 
This paper explores the experiential aspects of using VR FOUNDations, a VR technology probe, as a tool to 

increase understanding and elicit discussion on the design of a future bespoke VR application for social health. 

The research was driven by the following research questions: 

 



Chapter Four: Paper Three 

72 

 

π How do older adults living with dementia and their caregivers experience a VR technology probe? 

π Can a VR technology probe increase understanding of the basic capabilities of VR? 

π Can a VR technology probe inspire the future design of a bespoke VR application for social health? 

π How can VR technology probes be designed and implemented in dementia research? 

 

Materials and Methods 

Study design  

This fieldwork is the first phase of a larger Participatory Action Research (PAR) study which aims to explore 

the design of a VR social connecting space for people living with dementia over 60 years of age. This research 

is focused on how to empower and emancipate people living with dementia and caregivers to participate in 

research activities and subsequent data collection phases (Baker et al., 2019, 2021). PAR has been applied in 

several dementia care studies to actively involve people living with dementia and their caregiver in the research 

process (Dupuis et al., 2021; Phillipson & Hammond, 2018; Smith & Phillipson, 2021; Varik et al., 2021). 

PAR as a methodology provides a means of privileging the voices of older adults, living with dementia and 

their caregivers. This enables them to guide the research direction and is advocated by Baker and colleagues 

(2019) and the wider HCI research community (Vines et al., 2015). In particular, studies show that the use of 

a technology probe complements PAR by empowering people living with dementia and their caregiver to 

meaningfully have their voices heard (Bell & Leong, 2019).  

 
The methods used in the design of the VR FOUNDations report one action research cycle of the larger study. 

People living with dementia (>59 years of age) and their nominated caregivers involved in this cycle formed 

part of a PAR group that agreed to be involved for the duration of the larger project across multiple PAR cycles. 

Data was gathered through observational field notes, followed by separate semi-structured interviews with 

people living with dementia and their caregivers to explore their experiences of using the VR technology probe 

and to understand whether they perceived it to increase their understanding and inspire future VR design for 

social health. The PAR cycle in this study involved developing the technology probe (planning), trialling the 

technology probe, holding interviews (acting) and compiling design considerations that may inform the design 

of a VR application for social health and wellbeing (reflecting). The findings from this research will then 

inform subsequent action research cycles aimed at developing a VR application to enhance the social 

connectedness of older adults living with dementia. Ethical approval was sought and granted by the University 

of Galway Research Ethics Committee (reference number 2021.03.007). 

 
Design and implementation of VR FOUNDations 

The technology probe consisted of a commercially available passive VE using Oculus library environments 

and a bespoke active environment. For this study, a passive VE was considered one ñwhere the user is only 

watchingò while the active VE is one where the use is ñactively involvedò (Phelan et al., 2018, p.86).  

 
While there are commercial active VR applications that can be utilised, they are not specifically designed as 

technology probes for older adults or people living with dementia. As put forward by Dixon and Lazar (2020), 

technology for people living with dementia should support activities that are meaningful to them in a way that 

respects and reflects their needs, abilities, and perceptions of personhood. As people living with dementia have 

wide and dynamic preferences and abilities, it is crucial that their voice is central to the design process of 

technologies intended for their use. It was also considered appropriate to establish a Public and Patient 

Involvement (PPI) advisory group at the outset of this project. Furthermore, the researcher, who is a qualified 

Occupational Therapist (OT), using her professional judgement, considered the visual and auditory content of 

commercial active alternatives to be overly stimulating and complex, and the interactions within VR to not be 

adaptable which contradicts the open-ended and exploratory nature of technology probes proposed in the 

literature (Vutborg et al., 2010). Jong et al. (2018) noted that technology probes may help set expectations for 

future bespoke environments from the outset; something that repurposing commercial VR applications (such 

as Oculus óFirst Stepsô or óFirst Contactô) may not afford.  
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Despite no suitable commercially available active application, the passive Oculus ólobbyô VEs were 

commercially available and considered appropriate for people living with dementia and older adults. These 

lobby environments cannot be manipulated and are simply used to passively observe the VE. The lobbies are 

a set of passive environments that are pre-loaded and set as the Oculus home screen. They consist of a range 

of environments such as a space station, ski lodge, or yoga studio. The research team coupled the available 

passive library of lobbies and aimed to address the lack of a suitable active VE by designing one to accompany 

them. Both the active and passive VEs contributed to the technology probe and enabled a graded experience 

from the passive VE to the active which is advocated for people living with dementia and their caregiver (Flynn 

et al., 2022). 

 
The research team, which comprised an OT, a Health Psychologist and a Games Developer, iteratively and 

reflexively developed the active VE. Two people living with dementia who formed a PPI advisory group 

participated in the initial design and pilot of the technology probe, VR FOUNDations. Details of the design 

process and role of PPI members will be reported in a separate publication.  

 
The active environment in VR FOUNDations consisted of one large room with several stations, to which 

people living with dementia and their caregivers could navigate and experience different modes of interactions 

(see Figure 4.2-4.4). Table 4.1 provides an overview of the various interactions and their implementation in 

the active VE. These interactions were chosen to reflect three universal tasks of navigation, selection and 

manipulation (Bowman, 2002). Such tasks were considered a means of exposing people living with dementia 

to the basic interactive features of VR for the first time, including grasping, picking up and repositioning items, 

in addition to navigating in the VE. Such interactions are used in commercially available VR applications such 

as óFirst Stepsô however, this study aimed to design these tasks for the needs of older adults and people living 

with dementia. The design of the interactive tasks and content in the VE were considered better suited to the 

needs of older adults living with dementia as they provided clear visual instructions over each station, utilised 

contrasting colours throughout (Abeele et al., 2021), had clear navigation cues (Figure 4.2), used familiar items 

and visually represented where one was pointing in the VE. Such design choices were not collectively provided 

by commercial alternatives. Appendix 4.2 provides a video presentation of VR FOUNDations. 

 
VR FOUNDations adapted the Oculus Quest 2 controllers to allow for interactions such as pointing and 

clicking in the VE through one main ótriggerô button. To further facilitate interaction in the VE, a virtual 

representation of hands was included (Figure 4.5). This was decided through consultation with the PPI advisory 

group members and is supported by the work of Abeele et al. (2021) and Karaosmanoglu et al. (2021), who 

found that controllers with multiple buttons were perceived as confusing for some older adults and people 

living with dementia.  

 

Figure 4.2 Image of a station with a ball and bucket including a verbal prompt 
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Figure 4.3 Image of television to demonstrate video and sound in VR. 

 

Figure 4.4 Image of a station in VR which enabled users to pick up, grasp and move blocks. 

 

Figure 4.5 Virtual hands as represented in the VE. 

 

Table 4.1 VR FOUNDations Interactions 

Interactions Description Implementation 

Selecting an item 

 

 

 

 

 

 

 

 

Grabbing and placing an 

object 

 

 

 

 

 

Moving to another location 

 

Three coloured blocks are presented which 

can be selected, picked up and placed back 

down on the table. The virtual hands have a 

ray extending out which enables the user to 

see where to point.  

 

 

 

The user is presented with a ball and a 

container. The user can select the ball, pick it 

up and place it inside the container. 

 

 

 

 

The user can navigate the VR space by 

pointing at teleport squares on the floor. Once 

the teleport square is highlighted, they press 

Three cubes of different colours were added 

to the top of a table. The colours of the 

cubes are bright, contrasting with the dark 

colour of the tabletop. The outline of the 

cubes is highlighted when the user points at 

them and haptic feedback is provided when 

the user hovers over the cube. 

 

A ball and container were added to a table, 

both having bright colours distinct from the 

colour of the table. The ball is highlighted 

when the user points at it. The task is 

completed once the ball is placed within the 

container. 

 

Teleport squares have a distinct colour 

compared to the floor.  The colour of the 

teleport square changes when the user 
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Recruitment and sample 

The PAR group consisted of community-dwelling people living with dementia (n=9) and their nominated 

caregiver (n=9). The PAR group was recruited as part of a long-term PAR project which aimed to explore the 

design of a VR social connecting space. Group members consented to participate in the study over a 14ï16-

month period. Given the individual and dynamic manifestations of dementia and its impact on oneôs ability to 

express preferences in some instances, the inclusion of their caregivers was considered appropriate (Dai & 

Moffatt, 2021). Having caregivers involved in the study provided a sense of reassurance for people living with 

dementia and ensured that a holistic view of the lived experience of dementia could be achieved 

(Karaosmanoglu et al., 2021).  

 
Due to the closure of day centres and in-person dementia services owing to the COVID -19 pandemic, 

recruitment was completed virtually through online memory cafes and ñTeamUp for Dementia Researchò (a 

national research database facilitated by the Alzheimer Society of Ireland) (Masoud et al., 2021). Formal 

written and verbal consent was obtained from people living with dementia and their caregivers at the start of 

the study and ongoing process consent was used throughout the data collection activities. The researcher used 

her clinical experience as an OT in dementia care and time spent with people living with dementia and 

caregiver to establish capacity and gain informed consent. All people living with dementia were over 60 years 

of age (except for one person living with dementia who turned 60 years during the project) and had either a 

diagnosis of dementia via their GP i.e., prescribed dementia-specific medication or a formal clinical diagnosis 

to be eligible for inclusion. The researcher did not discriminate between the stage of dementia but took a 

functional and strengths-based approach, whereby people living with dementia were eligible for inclusion if 

they had the physical and communication abilities to participate in data collection activities. The small sample 

size was considered appropriate given the constraints associated with recruitment during COVID-19 whilst 

also acknowledging the complexities associated with recruitment difficulties in dementia research 

(Karaosmanoglu et al., 2021).  

 
Demographic information 

A questionnaire was completed during the home visit to gather demographic information from people living 

with dementia and their caregivers before trialling VR FOUNDations. The age range of people living with 

dementia extended from 59 to over 80 years of age. Most of the people living with dementia were male (n=7), 

with only two females participating in the study. Tables 4.2 and 4.3 present further demographic information, 

with a more comprehensive table in Appendix 4.3. It is noteworthy that all people living with dementia and 

their caregivers were relatives (Tables 4.2 and 4.3). Each person living with dementia had mild to moderate 

dementia based on a functional-based stage classification approach from the National Institute on Aging 

(2017). This approach to classification followed the work of Wood et al. (2021) and the wider HCI Community 

(Lazar et al., 2017), who acknowledged that when investigating opportunities for increasing technology 

Interactions Description Implementation 

 

 

 

 

 

 

 

 

Look at and hear 

 

the trigger button and are then moved to that 

new location indicated by the teleport square. 

 

 

 

 

 

The user is presented with a screen in front of 

them and is required to watch the video until 

it is finished. 

points at it. A pointer also appears at the 

position to which the user is pointing. After 

the user highlights the teleport square and 

then presses the trigger button, the screen 

fades out, the user is re-located, and the 

screen fades in afterwards. 

 

A video player contains the video the user 

will watch. The screen colour contrasts with 

the wall colour. 

The video only plays while the user is 

looking at the screen. The task is complete 

when the video reaches the end. 
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experiences with people living with dementia, functional capacity is reflective of oneôs ability to complete 

daily functional tasks. 

 
Table 4.2 People living with dementia (PwD) demographic characteristics 

Cases Gender Age Range 
Current primary 

caregiver 

Length of time 

experiencing Memory 

Problems  

PwD1 Male 59-69 Spouse/Partner 1-3 years 

PwD2 Male 59-69 Spouse/Partner 4-6 years 

PwD3 Male 70-79 Daughter 4-6 years 

PwD4 Male 70-79 Daughter  1-3 years 

PwD5 Female 80+ Daughter 7+ years 

PwD6 Male 59-69 Spouse/Partner 1-3 years 

PwD7 Male 70-79 Spouse/Partner 1-3 years 

PwD8 Male 59-69 Spouse/Partner 4-6 years 

PwD9 Female 70-79 Daughter 1-3 years 

 

Table 4.3 Caregiver demographic characteristics 

Case Gender Age Range Relationship of PwD 
Length of time 

supporting PwD 

CG1 Female 50-59 Spouse/Partner 0-4 years 

CG2 Female 50-59 Spouse/Partner 5-9 years 

CG3 Female 40-49 Father 0-4 years 

CG4 Female 40-49 Father 0-4 years 

CG5 Female 50-59 Mother 5-9 years 

CG6 Female 50-59 Spouse/Partner 0-4 years 

CG7 Female 60-69 Spouse/Partner 0-4 years 

CG8 Female 60-69 Spouse/Partner 5-9 years 

CG9 Female 30-39 Mother 0-4 years 

 

When people living with dementia and their caregivers rated their familiarity with everyday technology and 

familiarity with VR (Table 4.4), 14 people living with dementia and their caregivers stated that they were 

familiar with technology, three people living with dementia reported some experience with technology, whilst 

one person living with dementia reported no experience with technology. In terms of VR experience, five 

people living with dementia and their caregivers stated they had seen VR but not used it personally, seven 

people living with dementia and their caregiver reported they had previously tried VR, albeit several years 

previous and only passively through less interactive headsets, whilst six people living with dementia and their 

caregivers stated that they had no prior knowledge of VR. 

 

Table 4.4 People living with dementia (PwD) and caregiver (CG) experience using technology and VR 

Experience using technology Experience of VR  

A lot of experience 

For example: using a tablet, 

games console, laptop  

5 PwD (PwD 1, 4, 

6, 7, 9) 

9 CG (CG 1-9) 

Seen VR used but not used 

personally 

4 PwD (PwD 1,3, 7,9) 

1 CG (CG 9) 

Some experience 

For example: using a mobile 

telephone 

3 PwD (PwD 3, 5, 

8) 
I have tried VR myself 

3 PwD (PwD 2, 4, 6) 

4 CG (CG 2-4, 6) 

No experience  
1 PwD (PwD 2) 

No experience 2 PwD (PwD 5, 8) 

4 CG (CG 1, 5, 7, 8) 
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Methods of data collection 

One home visit was collectively completed with each person living with dementia and their caregiver and 

lasted approximately two hours. The home visit included people living with dementia and their caregivers 

using VR separately, followed by individual interviews which lasted an average of 14.5 minutes. Semi-

structured interviews were used to explore people living with dementia and caregiverôs experience of VR 

FOUNDations. In addition, detailed fieldnotes (guided by an observational template (Appendix 4.3)) were 

collected during use. This was used to gather data relating to people living with dementiaôs use of VR in 

particular noting verbal and non-verbal responses, length of use, body positioning and tolerability (Appendix 

4.3). Directly after using VR FOUNDations, separate semi-structured interviews were conducted with the 

people living with dementia and their caregivers. The interview schedule focused on people living with 

dementia and their caregiver's experience of using VR FOUNDations (Appendix 4.4 and 4.5). Although the 

experiences of caregivers were considered important, the experiential elements of VR use from the perspective 

of people living with dementia were the primary focus of this study. 

 
Procedure  

People living with dementia and their nominated caregivers participated in the trial of VR FOUNDations 

individually in their home environments, facilitated by the researcher. Initial informal orientation consisted of 

explaining the session aims and instructions on how to don the headset and operate the controllers. This served 

as a means of establishing rapport before using VR. To minimise risk and ensure the safe use of the VR 

equipment, an eligibility checklist (Appendix 4.6), and a distress protocol (Appendix 4.7) were followed. 

People living with dementia and their caregiver were informed of the procedure and the possible negative 

implications of VR use (e.g., motion sickness, overreaching). People living with dementia and their caregiver 

were encouraged to ask questions relating to the set-up and use of VR FOUNDations before its use. People 

living with dementia and caregivers were made aware that the headset could be taken off at any point during 

use without consequence. 

 
Although all people living with dementia and their caregivers had the opportunity to separately use VR 

FOUNDations, all people living with dementia used the technology probe prior to their caregiver, aside from 

one person living with dementia. Caregivers were amenable to have the person living with dementia use VR 

FOUNDations first as some were apprehensive to use the technology for the first time. They also had the option 

to use VR FOUNDations either seated or standing. People living with dementia and their caregiver followed 

the implementation procedure as previously outlined, starting with the passive environment, and transitioning 

into the active. The researcher and caregivers were present when the people living with dementia used the 

headset. To ensure adequate assistance, the researcher could view what people living with dementia and the 

caregiver were seeing through an iPad. Assistance consisted of verbal guidance, re-orientation to controller 

buttons or physical body repositioning during use. The researcher used her clinical experience as an OT in 

dementia care to guide facilitation, using clear communication strategies and being observant of verbal and 

nonverbal responses throughout the VR use in their homes.  

 
After 20-25 minutes, people living with dementia, or their caregiver were asked to finish using the technology 

and return to the physical space. This time limit is consistent with the existing VR literature in the field of 

gerontology and dementia care (Flynn et al., 2022; Matsangidou et al., 2022).  

 

Data analysis 

All data were transcribed verbatim, with each transcript was sent to the respective people living with dementia 

and caregivers for member checking. Any necessary changes were made as requested (these consisted of 

additions to clarify the meaning/ provide context to statements made or verify assumptions made by the 

researcher etc.). Observational field notes and interview transcripts were analysed using reflexive thematic 

analysis (TA) as per Braun and Clarke (Braun & Clarke, 2019, 2021). This involves six stages: (1) familiarising 

oneself with the data, (2) generating codes, (3) constructing themes, (4) reviewing potential themes, (5) 

defining and naming themes, and (6) producing the report (Braun & Clarke, 2019, 2021). An inductive 
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approach to data analysis was taken whereby codes and themes were data-driven as opposed to ófittingô them 

into a predefined framework (Braun & Clarke, 2019, 2021).  

 
The researchers were aware of their positionality throughout the data collection process and took a critical 

realist stance to TA; ñto provide a coherent and compelling interpretation of the data, grounded in, or anchored 

by, the participantôs accounts, that speaks to situated realitiesò (Braun & Clarke, 2022, p.171). TA provided a 

means of placing the lived experience of people living with dementia and caregivers at the forefront while also 

exploring the resources and understandings that underpin their accounts (Braun & Clarke, 2022).  

 
NVivo 20 was used to manage the stages of data analysis. Data from people living with dementia and their 

caregiver were coded separately and merged at Stage 4 of data analysis. The initial discussion of preliminary 

themes/defining involved two researchers (AF and WQK). This was followed by an informal meeting with 

people living with dementia and caregiver to discuss these themes and to reflect on the data collection process. 

People living with dementia and caregivers agreed with the derived themes and noted that they were 

representative of their experience of VR FOUNDations. This approach also ensured the trustworthiness and 

authenticity of the data and set the agenda for subsequent PAR cycles.  

 

Reflexive statement 

Interviews and informal meetings were completed by AF, a doctoral student and OT. AF has clinical experience 

working in dementia care contexts and Memory Technology Resource Rooms. AF had no pre-existing 

relationship with the PAR group members prior to this project. WQK (OT) assisted with data analysis. She has 

clinical experience working with people living with dementia in different health and social care settings and 

research experience exploring the use of technology to support the social health of people living with dementia.  

Throughout the data analysis process, AF and WQK discussed the transcripts, the coding process, and the 

derivation of themes. They also discussed how their positionality as OTs influenced the findings. AF and WQK 

were mindful of the functional capacities of people living with dementia and their caregivers and how this 

impacted their experience of using VR. AF and WQK brought their clinical experience of working in dementia 

care when analysing the data. They explored people living with dementias' experiences beyond their diagnoses 

to explore the interplay between the physical, mental, and social functioning of people living with dementia 

and how these influenced oneôs experience of VR.  

 
The findings reflect the person-centred and strength-based approaches advocated in OT practice. To minimise 

researcher bias, a summary of the findings was presented to people living with dementia and their caregivers. 

AF also kept a reflexive journal throughout the research process to identify how her positionality may influence 

the data analysis and reporting processes.  

 

Findings 

Four themes were generated from the data analysis, including the impact of multisensory VR, adapting and 

accommodating autonomy, providing real assistance for virtual experience and dissipating apprehensions 

through exposure and understanding (see Figure 4.6). The findings suggest that VR FOUNDations was 

positively experienced by people living with dementia and their caregiver and can be used as a prerequisite for 

the design of health and wellbeing VR applications for people living with dementia. 
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Figure 4.6 Thematic map of findings illustrating the overarching themes and corresponding subthemes (see Appendix 4.8 

for enlarged diagram) 

The Impact of Multisensory VR: From Alertness to Relaxation 

This theme describes how the use of VR provided a means of multisensory stimulation for the people living 

with dementia and their caregivers through visual, audio and haptic stimuli. It also references how being 

immersed and present within VR FOUNDations led to increased alertness and engagement. The multisensory 

features such as the three-dimensional display, 360-degree view, realism and aesthetic presentation of the VEs 

were referenced as contributing to engagement and alertness. Verbalisations captured the sense of awe and 

excitement attributed to the visual stimuli in the VE: ñNever seen anything like it beforeò (PwD7) and 

ñMarvellous..so realisticò (PwD9). The multisensory and generic content, albeit not designed for 

personalisation, scaffolded reminiscence whereby, people living with dementia related the content to previous 

holiday destinations and occupations and shared these memories with the researcher and their caregivers. The 

haptics, dexterity, interactivity and responsiveness of the virtual hands led to a sense of control and subsequent 

embodiment in the VE. 

 
The sense of presence afforded by the multisensory VE also contributed to increased alertness, engagement 

and interaction during VR use for all people living with dementia and caregivers. One person living with 

dementia appeared lethargic preceding VR use and was observed to be more attentive once the headset was 

put on. Similarly, those who were initially apathetic were observed to be smiling, laughing and socially 

engaged during VR use. This increased alertness and engagement were reported as a welcome surprise for the 

caregiver. A sense of ñgetting lost in it [the VE]ò (PwD4; CG5) and a sense of flow was alluded to by two 

caregivers: ñhe was going with the flowò (CG2), illustrating enjoyment and engagement in the VE. The 

positive reports of the caregiver are comparable to observational data from researcher field notes and direct 

accounts from people living with dementia after using VR FOUNDations.  

 
VR was reported as having a ñcalmingò and ñrelaxingò effect for some people living with dementia. When 

using VR FOUNDations, people living with dementia and caregivers were observed to be at ease, not seeking 

mastery of tasks but simply enjoying the new experience. While the design of VR FOUNDations required 

skills to complete tasks, this was not perceived as a ñtestò (PwD7, CG8). People living with dementia described 

it as a safe space to foster fun and free exploration. This sense of fun was expressed by those who completed 

tasks with ease in addition to those who required more assistance.  

 
In contrast to the positive affordances of multisensory VR, some people living with dementia and caregivers 

experienced negative reactions and verbalisations, albeit disproportionate to positive experiences. The 

multisensory VE was perceived as overstimulating, lacking consistent clarity or demanding too much 

concentration. One caregiver indicated that the inconsistent distance between virtual hands and objects led to 

a sense of disconnection from their own hands. Two people living with dementia also had a neutral experience 

and stated that ñit was okayò (PwD5) and needing to get ñused toò (PwD5) VR over time.  

 

Adapting and Accommodating Autonomy  

This theme describes the importance of adapting the use of VR FOUNDations to the individual needs of people 

living with dementia and the value of experiencing the spectrum of interactivity. By having both passive and 
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active VEs, people living with dementia and their caregivers were given the autonomy to decide the level of 

interactivity they preferred. Some people living with dementia expressed a preference to passively interact in 

the lobbies by naming items, swivelling on the chair and simply taking in the 360-degree view. Those who 

expressed such preferences demonstrated decreased physical functioning, with one female living with 

dementia ambulating with a walking aid. People living with dementia who easily managed the controllers 

expressed a preference for greater interactivity and free exploration to satisfy their curious nature and increase 

their agency. Such participants had no physical difficulties and were observed to have good standing or sitting 

balance. This acknowledged the individual preferences of people living with dementia when using the VR 

FOUNDations, whereby they were given a choice over the level of interactivity and gauged it to their needs.  

 

No negative side effects were perceived by people living with dementia or their caregivers during or 

immediately after VR use. Some software and hardware issues were identified, specifically, the clarity of the 

graphics in the active VE was cited as ñjitteryò (CG5) by some users, while others complained of low sound 

and their glasses fogging up when used with the headset.  

 
Mostly, the hardware and software appeared to be congruent with the functional abilities of people living with 

dementia and their caregivers. The headset was universally seen as positive and suited to the needs of people 

living with dementia. The óOculus Comfort Head Strapô and glasses spacer also enhanced the comfort for those 

wearing glasses. Those with arthritis, tremors, an ataxic gait, reduced standing tolerance or balance difficulties 

demonstrated an ability to use the controllers and the headset. The option to use VR FOUNDations in either a 

seated or standing position accommodated those with reduced standing tolerance and balance. The organisation 

of tasks in the active VE was described as intuitive and naturalistic. This was attributed to the use of one main 

ótriggerô button on the controllers and the presence of óraysô in the VE to show where people living with 

dementia and their caregiver were pointing. The majority of people living with dementia reported that they 

enjoyed the tasks and could complete them with varying levels of assistance. People living with dementia and 

their caregivers noted, and it was also observed in field notes, that the use of controllers and task completion 

in the VE improved with exposure. This suggests that some difficulties interacting in the VE may be dissipated 

with familiarisation and may not be attributed to oneôs functional capabilities or diagnosis of dementia.  

 

Providing Real Assistance for a Virtual Experience  

This theme describes the important role of facilitation and gauging the level of assistance required for people 

living with dementia. It was evident that the dynamic needs and abilities of the person living with dementia 

required individualised facilitation and assistance. It was important that such assistance did not undermine the 

capabilities of the people living with dementia or diminish their opportunity for free exploration in the VE. 

Assistance and facilitation manifested in the form of simple verbal instructions, visual written instruction cues 

in the active VE, and physical assistance. The initial use of the passive environment and then the transition to 

the interactive environment was reported as helpful by people living with dementia and their caregiver. This 

graded and paced approach was in keeping with their level of familiarity with VR and was seen to be useful in 

this case. All people living with dementia had the cognitive capacity to attend to and understand verbal 

instructions from the facilitator and respond as necessary in the VE, which suggests that they were able to 

distinguish between the physical and virtual space. One caregiver reported that it was like being ñbetween two 

realmsò (CG1). 

 
Verbal instructions were provided in a stepwise manner and people living with dementia were given time to 

respond before the next set of instructions ñYour timing was enough for someone to listen, follow, do it. It was 

very goodò (PwD9); ñWell, I mean, it's just you, you explained everything [é] your explanations were just 

wonderful [é] You didn't have to repeat anything. It was very straightforwardò (CG7). By using the casting 

function afforded by the Oculus Quest 2, the interactions of people living with dementia and their caregivers 

within VR were displayed in real time on an iPad. This enabled the researcher to facilitate and assist 

accordingly. Physical assistance was particularly pertinent when people living with dementia did not use a 

swivel chair and/or needed to be repositioned within the óguardian zoneô (an Oculus safety feature whereby 

you create a safe interaction zone to avoid hitting into/tripping over items in the physical space), or when 
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people living with dementiaôs fingers needed to be reorientated to the trigger button, to point or hover over 

items in VR FOUNDations. Although minimal prompting was required for the passive lobby VE, people living 

with dementia required additional facilitation within the active environment due to its increased complexity.   

 
Assistance was seen as mutually beneficial for the lead researcher and people living with dementia as they had 

the opportunity to explore the experiential elements of using the VR probe while people living with dementia 

appreciated the assistance. The caregiver also reported that their presence provided reassurance for people 

living with dementia while using VR FOUNDations. Having the facilitator physically present when using VR 

FOUNDations was also considered essential by the people living with dementia and their caregivers. Verbal 

instruction by the researcher was considered more effective than visual and written instructions in the VE. This 

considered approach to assistance ensured that the abilities of the people living with dementia were respected, 

allaying perceived concerns about using VR. One male living with dementia reported finding the instructions 

useful, ñanything that helps make life easierò (PwD 3). People living with dementia and their caregivers placed 

a level of trust in the facilitator as they knew about VR and its capabilities, ñIt's just because you [researcher] 

have a good knowledge about it and what sort of things people do right or wrongò (PwD6), ñYou were there 

to nudge us in the right direction if we were getting a bit lostò (PwD7). Three people living with dementia 

verbalised that the presence of the caregiver was useful while they were using VR in real-time. This was also 

perceived as useful in the researcher fieldnotes and caregiver accounts. Other people living with dementia and 

caregivers agreed that they did not require the caregiverôs presence when using the VR FOUNDations. 

 
When discussing using VR again in the future, people living with dementia highlighted that the caregiver 

would have to assist with the set-up and expressed a preference for an instruction manual or videos to 

accommodate future set-up, such as how to don and doff the headset, set up the controller orientation and how 

to launch the application. The importance of dementia-friendly and accessible documents was also highlighted. 

Troubleshooting was considered important for the caregiver i.e., having somewhere they could go to look up 

common issues and how to resolve them. Having a VE that is designed to suit the preferences of not only 

people living with dementia but also the caregiver is essential to ensure that the latterôs role as a co-facilitators 

of the technology is acknowledged: ñI wouldn't be very techie. But for the knowledge that I do have about 

downloading an app, I think I'd be able to manage that [é] and then there'll be instructions with it so, I think 

I would be okay to manage it.ò (CG4), ñ I just need [..] normal instructionsò (CG9). Therefore, the VR design 

features and activities need to be of mutual interest to both people living with dementia and their caregiver and 

graded to suit all of their needs. Interestingly, the main contributor to this theme was the caregiver. 

 

Dissipating Apprehensions Through Exposure and Understanding   

This theme describes the initial perceived challenges relating to VR use and the impact of exposure to VR 

FOUNDations in changing such perceptions. The novelty of VR led to perceived challenges, whereby people 

living with dementia were concerned about their ability to engage with it. Caregivers and people living with 

dementia reported a perceived level of anxiety and uncertainty as to how people living with dementia would 

tolerate VR, ñam I going to be able to manage itò (PwD 1) or ñwhat would I be exposed toò (PwD 7). Before 

use, people living with dementia and caregivers associated VR with arcade games or Zoom and some users 

were concerned about using the technology as they were not considered gamers. Those who embraced the VR 

FOUNDations, reported fewer apprehensions and stated they were excited and curious to try. Interestingly, the 

people living with dementia between the age of 70-79 years reported the most preconceptions and anticipation 

associated with the use while, their caregiver reported anticipation and concerns across all age ranges. First-

hand experience of using a technology probe enhanced people living with dementia and caregiverôs 

understanding of VR and addressed their preconceptions. Some of the people living with dementia and their 

caregiver reported gaining an ñidea of what it was likeò (PwD 5) and its interactive capabilities which were 

afforded by the spectrum of interactivity.   

 
Understanding VR sparked interest in its future use for people living with dementia. Future interest was 

attributed to the innovative nature of VR and/or their self-reported curious personalities. In contrast, others 

stated that they would like to use it again provided certain design elements were amended e.g more 
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audio/background noise and adding smell or touch. One male stated that he would not use it again as ñyou 

might see things you donôt want to seeò (PwD4). He further expanded on this statement to say that it is like the 

movies; you might not have an interest in what you are viewing. Facilitating understanding using VR 

FOUNDations enabled families to inform future design as they are provided with opportunities to make design 

recommendations and outline activity preferences for further VR experiences. Travel, flight simulation, sport, 

music, games, and relaxation were all listed as possible ideas for future use.  

 

Discussion 

The four themes not only reveal some interesting insights into the use of technology probes, specifically VR 

technology probes, with people living with dementia and their caregiver but for the wider HCI community. 

Each theme will be discussed and positioned within existing literature in the HCI, gerontology and dementia 

care landscape.  

 
Although the purpose of VR FOUNDations was to expose people living with dementia and their caregiver to 

VR and gain an understanding of the basic interactive capabilities of VR to inform future use, people living 

with dementia self-reported positive experiential elements to use consistent with wider dementia and 

gerontology literature (Abeele et al., 2021; Appel et al., 2021; Corriveau Lecavalier et al., 2020; Flynn et al., 

2022; Kim et al., 2021). This included enjoyment and fun, alertness, increased engagement and verbalisations 

and relaxation. Such responses highlight the promise of generic VR experiences to increase the social health 

and wellbeing of people living with dementia. It is important that experiential elements are reported, as VR 

research often relies on quantitative methods of data collection that may lack an experiential focus. This paper 

added qualitative and experiential findings which as outlined by Braun and Clarke (2019), can provide a more 

nuanced understanding of the causal mechanisms underpinning experiences/perceptions, in this context 

underpinning VR technology probes and more broadly, VR use in general.  

 
The findings suggest that VR may have a positive impact on the social health of people living with dementia. 

When using VR, a triadic relationship became apparent between people living with dementia, their caregiver, 

and the researcher. This was evidenced through increased verbal and non-verbal responses, as observed and 

reported during VR use. This relationship was also observed by Goodall et al. (2021), who trialled SENSE-

GARDEN, an immersive multisensory reminiscence experience for people living with dementia. Despite their 

memory difficulties, people living with dementia communicated their VR experience with the caregiver and 

the researcher during and after use. The structure of the content, like that discussed by Goodall et al. (2021) 

facilitated a ñflow of conversationò (p.15). This is further reiterated by Mu¶oz et al. (2022), who found that 

interactive elements in their iPad application served as a ticket to talk between people living with dementia, 

facilitators, and their family members. This strengthens calls in the HCI community for increased research 

exploring how digital technology such as VR may enhance or maintain the social connectedness of people 

living with dementia (Flynn et al., 2022; Koh et al., 2022). It is noteworthy that this engagement and interaction 

may be reliant on adequate facilitation during VR use, as previously acknowledged by Mu¶oz et al. (2022) and 

Flynn et al. (2022). 

 
Consistent with previous research in this area (Karaosmanoglu et al., 2021), the HMD was well tolerated by 

all people living with dementia and caregivers. Applying the findings of Karaosmanoglu et al. (2021) to this 

study, the adaptation of the controller to use one main button served as a welcome design choice for people 

living with dementia. Although additional facilitation was required during use, one button dissipated some of 

the anxiety surrounding the controllers for people living with dementia. The use of the comfort head strap and 

silicone eye piece increased comfort during use and are consistent with the procedures adopted in other VR 

exergame studies with older adults (Mehrabi et al., 2021, 2022).  

 
This study complements Koh et al. (2022) acknowledgment that technology design is often not aligned with 

the needs of the people living with dementia and their caregiver and the need to consult with practitioners such 

as OTs who have ñknowledge of the holistic and occupation-based model to enhance the comprehensiveness 

of considerations for technology design in relation to people living with dementiaò (p.5). The inclusion of 
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passive and active VEs within VR FOUNDations and its graded implementation is attributed to its 

underpinning in health and social care-informed design. OT involvement has been advocated to inform 

technology design which interacts in a manner that is suited to the needs of everyone (Koh et al., 2022; Proffitt 

et al., 2019; Tsiakas et al., 2016). OTs are in a unique position to assess and identify the ecology of each people 

living with dementia by holistically assessing how they are interacting and responding to stimuli in the 

environment such as music, storytelling etc. or gaining an understanding of the personôs life history (Dixon, 

2019; Proffitt et al., 2019; Rowles, 2000). This enabled people living with dementia to experience VR at a 

level that was suited to their needs and fostered the autonomous use of VR FOUNDations.  

 
This study not only included the viewpoint of the people living with dementia but also emphasised the 

caregiverôs contribution and acknowledges the wider sociotechnical system influencing VR implementation 

for people living with dementia. Although the focus of VR FOUNDations was to ensure accessibility for the 

people living with dementia, the caregiver also brought useful insights into how the people living with 

dementia may experience the system from a caregiver lens, providing practical suggestions for improving 

accessibility and reducing reliance on the caregiver when using VR FOUNDations. This research mirrors calls 

from Karaosmanoglu et al. (2021) and Waycott et al. (2022) to place formal and informal caregivers at the 

centre of the design process, seeking their contribution on how caregivers may be supported to set-up and 

facilitate future VR use.  

 
The research team advocated for adequate training and resources for the caregivers as they are often required 

to assist with VR set-up and use. VR developers and researchers need to translate materials and set them up in 

the most convenient manner to ensure adoption and acceptance by the caregiver. It is vital that as researchers 

in this area we ósupport the supportersô (Flynn et al., 2022). This is consistent with Waycott et al. (2022), who 

argue that an ethics of care framework should be used to emphasise the importance of care practices and staff 

to make VR safe and enriching for older adults in care settings. This is particularly important for VR 

implementation that is not completed by members of the research team (Waycott et al., 2022).  

 
The findings from this study reveal that VR FOUNDations can (1) increase people living with dementia and 

caregiverôs understanding of VR and (2) provoke inspiration for future design decisions, the two main intents 

of technology probes. VR FOUNDations provided a means of exposing people living with dementia and their 

caregiver to VR, and particularly its interactive features. Interestingly, people living with dementia and their 

caregiver had various experiences using VR previously, for most only to passively interact through 360-degree 

video which did not enable full interactivity. This novel and sporadic exposure to VR is consistent with 

previous review findings (Flynn et al., 2022). Thus, people living with dementia and caregivers had 

presumptions about the interactive capabilities of VR. By experiencing the spectrum of interaction (both 

passive and active VEs), people living with dementia and caregivers reported a more nuanced understanding 

of VR and a grounding with which to inform the design of a bespoke VR application to support health and 

wellbeing (social health in the case of this larger project). It may also ensure that people living with dementia 

are appropriately introduced to VR before using more bespoke VR experiences which focus on health and 

wellbeing outcomes.  

 
VR FOUNDations served as a vehicle for knowledge mobilisation, whereby the people living with dementia 

and their caregiver were supported in demonstrating their capabilities and were given a platform to share their 

lived experiences through the medium of VR FOUNDations. Indeed, VR FOUNDations enabled this 

knowledge exchange in a manner that traditional, one-sided methods of data collection alone may not permit. 

When partaking in research activities, the phenomenon of interest must be clear for the people living with 

dementia and their caregivers; VR FOUNDations provided a tangible artefact that could be experienced and 

discussed, which textual narratives alone could not provide. By using this approach, people living with 

dementia, caregivers and the research team established a mutual understanding as each was discussing the 

artefact and had exposure to its capabilities, albeit at a basic level. In the case of the larger PAR project, VR 

FOUNDations was considered an important prerequisite to the participatory design of a VR application to 

support the social health of people living with dementia.  
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Through exposure to the basic interactive capabilities of VR, people living with dementia and their caregiver 

openly discussed future design ideas suited to their dynamic and individual needs. The people living with 

dementia and their caregiver were encouraged to view passive and interactive VEs and expressed interest in 

trying VR again in the future. It also instilled confidence in people living with dementia and their caregiver to 

use VR again independently. In participatory design, people living with dementia and caregivers must be 

empowered to meaningfully complete participatory methods of data collection to drive the research and avoid 

being tokenistic. People living with dementia and their caregiver were forthcoming in discussing future design 

preferences and experiences despite not being directly questioned about this. A recurring characteristic across 

suggested activities was escapism and exploration of the past, present, or future. Examples highlighted the 

need for meaningful VR activities that differ from familiar day-to-day routines. This suggests that people living 

with dementia and their caregivers anticipated future use and had an adequate understanding of the probe to 

expand on this and suggest other VR activities. Interestingly, people living with dementia contributed twice as 

many design recommendations than their caregivers, suggesting that VR FOUNDations empowered people 

living with dementia to meaningfully inform future VR design.  

 

Implications for Future Research 

The findings of this study present recommendations for the design of future VR technology probes targeted at 

people living with dementia and their caregivers and provide an example of how VR technology probes such 

as VR FOUNDations may be applied in dementia care contexts. The findings from this study will inform a 

larger PAR project which aims to design a bespoke VR application to enhance the social connectedness of 

older adults living with dementia. Such a technology probe may be used as a prerequisite to participatory VR 

design, which addresses wider health and wellbeing and empowers people living with dementia to 

meaningfully participate in design methods by drawing on their experience of using VR FOUNDations. The 

promising positive experiences of using VR FOUNDations suggest that future bespoke applications, which 

specifically address health and wellbeing outcomes can build on this area. This study demonstrates the 

importance of this prerequisite stage. 

 
People living with dementia and their caregivers valued the emphasis placed on a sensitive and graded 

introduction to VR which contributed to their overall positive VR experience. The findings reveal some key 

recommendations for the use of VR technology probes for people living with dementia that can inform future 

design and implementation, these are presented in Table 4.5. These recommendations may be used by future 

researchers to guide their design and implementation of VR technology probes for use with people living with 

dementia and their caregivers from the outset in health and wellbeing domains. Outside of informing 

technology probe research, the findings can influence broader VR design research. This study provides 

valuable insights into how a VR technology probe may be used in dementia care research. 

 
Table 4.5 Design and implementation recommendations for VR technology probes 

Theme Derived Recommendation 

The impact of Multisensory 

VR: from alertness to 

relaxation 

Clear graphics with relatable content. 

Incorporate meaningful content to spark interest and curiosity. 

Provide a pleasant and welcoming aesthetic. 

Use bright and contrasting colours. 

Avoid sensory overload and overstimulation when designing VEs.  

Allow for natural and intuitive interaction and manipulation in the VE (through real-

time responsive virtual hands, rays, one-button selection).  

Incorporate relatable sounds relevant to the visual content. 

Accommodate for sensory difficulties (glasses, hearing aids etc)  during the design. 

Provide an opportunity for engagement and relaxation through a library of activities. 

 

Adapting and accommodating 

autonomy  

Design for free exploration (no time limit or aim of task mastery). 

Provide opportunities for passive and interactive use: 

- One main controller (trigger) button.  
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- Clear pointer and ray in the VE to illustrate where one is pointing/aiming.  

- Seamless movement in the VE with no latency.  

- Ability to move freely but also have some guiding points within the VE for 

those who need it. 

Design for dynamic functional abilities of people living with dementia. 

- Accommodate seated and standing VR. 

Emphasis on free exploration and time set aside for the people living with dementia 

and their caregivers to ask questions throughout the experience. 

Provide visual and verbal instruction with the VE. 

Providing real assistance for a 

virtual experience 

Ensure user eligibility before use.  

Clear explanation of the purpose of a VR technology probe.  

Clear communication and instructions (verbal and written). 

Active monitoring of verbal and non-verbal responses to VR.  

Provide a set-up manual and troubleshooting guide to support the use of VR for people 

living with dementia and caregiver. 

Provide real assistance to accompany virtual assistance tools.  

Support facilitators with education, set up and monitoring advice throughout the 

process. 

Dissipating apprehensions 

through exposure and 

understanding   

 

Acknowledge the relative novelty of VR from the outset. 

Discuss people living with dementias and caregiverôs presumptions of VR before use. 

Have caregiver present when people living with dementia are using VR for reassurance 

and support. 

Provide opportunities to use technology probes from the outset of VR design projects.  

Provide technology probes which accommodate both passive and active experiences.  

Use technology probes to provide a grounding and understanding of VR to inform the 

design of bespoke VR applications.  

Involve PPI groups in probe design and piloting early iterations of design and trialling 

the implementation procedures. 

 

Limitations 

This study was completed with a small sample of nine people living with dementia and nine caregivers, which 

may impact the generalisability and transferability of the findings. Nevertheless, the findings revealed rich 

qualitative data. The practicalities of recruitment during COVID-19 also posed issues for recruitment and 

achieving a diverse sample regarding sex, age, and VR technology experience. Future work could explore the 

use of technology probes with a larger sample size. The variance in the use of VR in the home may also be 

considered a limitation as some people living with dementia and their caregivers did not have a swivel chair 

in their home, and this impacted their range of motion within the VEs.  

 
Conclusion 

This work evaluated the use of a VR technology probe for older people living with dementia and their caregiver. 

The results indicate that a VR technology probe may be a useful addition to the participatory design process 

as a prerequisite to the participatory design of VR applications for health and wellbeing. A VR technology 

probe can act as a familiarisation tool, assisting people living with dementia and their caregiver to understand 

basic interactions in VR, dissipating the novelty effect of VR. After exposure to the VR technology probe, 

people living with dementia and their caregiver reported feeling empowered to make future design decisions 

and orientated to VR use, sparking interest and ideas for future VR design of a social health application. 

Although the purpose of the VR technology probe was not to evaluate its usability or design aspects, the 

experiential aspects of using the probe for people living with dementia and their caregiver provides useful 

guidance for future VR design and shows promise in health and social domains. It is anticipated that this paper 

will prompt researchers to consider how best to orientate people living with dementia to VR from the 

conceptualisation of VR studies for health and wellbeing. 

 

Supplementary Materials 
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The following supporting information can be downloaded at: https://www.mdpi.com/1660-4601/19/23/16343, 

S1: Detailed Demographic Data Table; S2: VR Eligibility Checklist; S3: Ethical Distress Protocol; S4: 

Observational Field Note Template; S5: Semi-structured Interview Schedule (People living with dementia); 

S6: Semi-structured Interview Schedule (Caregiver); Video S1: VR FOUNDations video. 
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4.3 Chapter Four: Summary and Segue 

Chapter Four (Paper Three) presented Phase One, Cycle One of this PAR thesis. It explored people living with 

dementia and their support personsô experiences of using a VR technology probe and its ability to increase 

their understanding of the basic interactions in single-user VR. Moreover, it explored if the technology probe 

was perceived to increase people living with dementia and their support personsô understanding of VR to 

inspire future VR design. Four themes were developed, including the impact of multisensory VR, adapting and 

accommodating autonomy, providing real assistance for a virtual experience and dissipating apprehensions 

through exposure and understanding. The findings demonstrated that experiential time in VR familiarised and 

introduced people with dementia and their support persons to the fundamental interactions in single-user VR, 

including what it was like to be in VR, how to use the controllers, and how to interact and navigate the virtual 

world. After using the VR technology probe, people living with dementia and their caregiver reported feeling 

empowered to make future design decisions related to future VR design, having established a baseline 

knowledge of VR. 

 

A natural progression of this PAR phase was to initiate the design of the MUVR application for social 

connectedness. In particular, to gain an understanding of the lived experiences of social connectedness for 

people living with dementia and determine the perceived need for a MUVR application to address this area, 

drawing on their experience of using the technology probe. This led to conceptualising PAR Phase Two, Cycle 

One presented in the next chapter, Chapter Five.  
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Chapter Five: Social Connectedness and the Role of Virtual Reality: Experiences and 
Perceptions of People Living with Dementia and their Caregivers  
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1School of Nursing and Midwifery, University of Galway, Galway, Ireland  
2School of Computer Science, University of Galway, Galway, Ireland 

3School of Information and Communication Studies, ADAPT Centre, University College Dublin, 

Ireland  

 

5.1 Chapter Five Prologue 

This chapter presents Paper Four, which describes PAR Phase Two, Cycle One2. This phase is described in 

Figure 5.1.  

 
Figure 5.1 PAR Phase Two, Cycle One 

In the context of this thesis, this paper addresses the following research objective: to explore people living with 

dementia and their support personsô experiences and perceptions of social connectedness and the potential of 

MUVR to promote or maintain their social connectedness. 

 

This paper builds on the QES (Chapter Two), which highlighted the lack of MUVR applications explicitly 

designed to promote or maintain the social connectedness of people living with dementia. With this in mind, 

it was considered necessary to understand the experiences of social connectedness, its barriers and facilitators 

through the lens of people living with dementia and their support persons. Additionally, in keeping with PARôs 

characteristic of addressing real-word problems, it was also crucial to verify the need for a MUVR application 

for social connectedness before progressing to the design of the application. Equipped with an understanding 

of VR from having used the technology probe (Chapter Four), it was anticipated that people living with 

dementia and their support persons could make an informed decision surrounding the potential of MUVR for 

social connectedness.  

 
 
 

 

 

 

 
2 Additional details pertaining to this PAR Phase are also freely accessible through the OSF repository: 
https://osf.io/brdy2/?view_only=f9f920663850451192ad1db534cbde88  

 

https://osf.io/brdy2/?view_only=f9f920663850451192ad1db534cbde88
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5.2 Paper Four: Social Connectedness and the Role of Virtual Reality: Experiences and Perceptions of 

People Living with Dementia and their Caregivers. 

 

Abstract 

Purpose 

People living with dementia are often at increased risk of becoming socially disconnected due to dementia-

related challenges. In recent years, digital technology has been designed to help address the social health of 

people living with dementia and provide opportunities to promote or maintain their social connectedness. This 

paper presents the findings from phase two of a participatory action research project, which explored people 

living with dementia and their caregiverôs experiences and perceptions of social connectedness and the 

potential role of Virtual Reality (VR) in promoting or maintaining same. 

 
Materials and Methods 

People living with dementia (n=8) and their informal caregivers (n=8) participated in an individual, 1:1 online 

interview. Data analysis was guided by reflexive thematic analysis. 

 

Results 

The findings presented four themes: social connectedness: lived experiences and insights, facilitating social 

connectedness, barriers to social connectedness and the potential of multi-user VR for social connectedness. 

People living with dementia experienced a range of personal, community and societal connectedness. 

Facilitators of social connectedness included supportive, non-judgemental, and reciprocal relationships, 

technology adoption, and personal and contextual facilitators. Dementia-related difficulties and periods of 

disruption or change were considered barriers to social connectedness. Multi-user VR was perceived as useful 

for promoting and maintaining social connectedness.  

 

Conclusions 

The perceived usefulness of multi-user VR for social connectedness indicates its potential for use with this 

population. Understanding the lived experiences, barriers, and facilitators of social connectedness will assist 

researchers and the human-computer interaction community to inform the design of future multi-user VR for 

social connectedness outcomes with people living with dementia and their caregivers.  

 
Keywords: dementia; older adults; technology; virtual reality; social connectedness; social health 

 

Implications for Rehabilitation 

р People living with dementia and their caregivers consider social connectedness a vital aspect of living 

well with dementia.  

р People living with dementia experience social connectedness across personal, community and societal 

domains. 

р Supportive, non-judgemental or reciprocal relationships, fostering technology, and personal and 

contextual factors facilitate social connectedness for people living with dementia.  

р Dementia-related barriers and periods of disruption and change can negatively impact the social 

connectedness of people living with dementia. 

р People living with dementia and their caregivers consider multi-user virtual reality a promising 

technology to promote and maintain their social connectedness. 

 

Introduction and Background 

Dementia is a term used to describe a neurological syndrome associated with various symptomatology, 

including progressive cognitive, functional and social health decline (Alzheimer's Association, 2017). A 

progressive neurological syndrome associated with dementia is diagnosed globally every three seconds 

(Moyle, 2019; Patterson, 2018). Furthermore, an estimated 10-12 million people are diagnosed with dementia 

annually (De Sousa, 2021; Sathianathan & Kantipudi, 2018). Being socially connected has been cited as an 
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essential contributor to healthy ageing and is reported to guard against cognitive, physical, and mental decline, 

early mortality and, more specifically, dementia (Cooper et al., 2021; Di Marco et al., 2014; Pandey et al., 

2021; Rutledge, 2011; Waycott et al., 2019). As humans, social connectedness is a prerequisite for physical 

and emotional survival (Morgan et al., 2021; Pandey et al., 2021; Rutledge, 2011). Despite this, dementia-

related barriers often result in people living with dementia experiencing a decline in social connectedness 

(Heins et al., 2021).  

 
Van Bel et al. (2009) define social connectedness as a brief ñexperience of belonging or relatednessò between 

people (p.67), a definition used in other Human-Computer Interaction (HCI) research (Visser et al., 2011; 

Waycott et al., 2019). Social connectedness is not to be confused with loneliness or social isolation. Loneliness 

describes a subjective and affective experience of having unmet social needs, while social isolation is an 

objective state determined by a lack of and limited frequent social contact (Hare-Duke et al., 2019; Poey et al., 

2017; Reis & Patrick, 1996; Visser et al., 2011). Unlike social connectedness, loneliness and social isolation 

describe a longer-term concept that a single social interaction cannot easily change. Despite the importance of 

social connectedness, people living with dementia are at increased risk of becoming socially disconnected. 

Difficulty holding a conversation, the stigma associated with dementia, and feeling like a burden on others are 

dementia-related barriers that may result in withdrawal from social opportunities, leading to feelings of social 

disconnectedness (Balouch et al., 2019; Gorska et al., 2018; Masoud et al., 2021; Zaine et al., 2019). 

 
Given that there is currently no cure for dementia, psychosocial approaches to promote or maintain the social 

connectedness of people living with dementia and ultimately promote their social health are essential (Liddle 

et al., 2020; Waycott et al., 2019). The past decade has seen an acceleration in technological interventions, 

specifically in dementia care contexts, to address social health outcomes (Barbosa Neves et al., 2019; De Sousa, 

2021; Heins et al., 2021; Hoel et al., 2022; Liddle et al., 2020; Moyle, 2019; Waycott et al., 2019). Much of 

the Human-Computer Interaction (HCI) community focuses on shaping and supporting older adultsô social 

relationships and promoting social connectedness (Liddle et al., 2020). Waycott et al. (2019) found that the use 

of tablet technology among the older adult community increased their social connectedness. As part of their 

work, they developed design guidelines for technology-based interventions for older adults that built on the 

dimensions of social connectedness, such as personal relationships, community connections and societal 

engagement (Waycott et al., 2019). Studies show that telepresence robots, such as ñGiraffò (Moyle et al., 2019) 

and touchscreen tablets, have supported people living with dementia who reside in Residential Aged Care 

Facilities to stay socially connected to family members (Hung et al., 2021).  

 
Virtual Reality (VR) is a digital technology that may foster social connectedness by facilitating shared 

experiences for people living with dementia (Brankaert et al., 2019; Flynn, Healy, et al., 2022; Koh et al., 2022; 

Sun & Quevedo, 2021). Fully immersive VR places the user in a three-dimensional environment using a head-

mounted display (HMD) and controllers to provide visual, auditory, and haptic feedback. enabling the user to 

interact with stimuli in the virtual environment (VE) (Bryant et al., 2022; Orr et al., 2021). VR facilitates a 

sense of being present in a new virtual space, distinct from oneôs physical environment (Appel et al., 2021). It 

enables people living with dementia to escape to a novel world, encouraging participation in different activities 

that may no longer be accessible, such as cycling through a forest trail or revisiting past holiday destinations 

(Flynn et al., 2022a). With fully immersive VR, people living with dementia have an experience that may be 

more interactive and immersive than other technologies (Appel et al., 2021). VR can accommodate single-user 

or multi-user experiences. Multi-user VR enables two or more people to simultaneously be in the same VE. 

Most VR and dementia studies have applied single-user VR applications, or the person with dementia uses 

VR, while others passively interact by viewing their interactions on a television or tablet computer screen 

(Flynn et al., 2022a).  

 
Social VR is a subset of multi-user VR that focuses on the social aspects of interacting and engaging in VR 

and has recently been researched with older adults (Baker, Kelly, et al., 2019). It is defined as a ñ3D virtual 

ecosystem where multiple users can socialise and interact with each other through HMDsò (Zamanifard & 

Freeman, 2023, p.269). Social VR facilitates contact between multiple individuals in different locations 
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without physical travel (Baker et al., 2021; Sancho-Esper et al., 2022; Wei et al., 2023; Xu et al., 2023), Some 

studies have explored social VR use for older adults and showed positive results, such as enriching their social 

connectedness with their peers, family and grandchildren (Baker et al., 2021; Sancho-Esper et al., 2022; Wei 

et al., 2023; Xu et al., 2023) or increasing social participation (Baker et al., 2019; Baker et al., 2021). However, 

the development and use of social VR with older adults and people living with dementia remains in its infancy 

and warrants further exploration (Afifi et al., 2021, 2023; Baragash et al., 2022; Flynn al., 2022a).  

 
Furthermore, most social VR studies with older adults did not set out to focus on social connectedness but 

rather focused on reminiscence, social participation or engagement, with findings regarding social 

connectedness mainly being a by-product of the initial aims rather than social connectedness being the primary 

focus (Baker et al., 2021; Sancho-Esper et al., 2022; Wei et al., 2023; Xu et al., 2023). Therefore, research is 

needed primarily focusing on multi-user and social VR applications to promote and maintain social 

connectedness for people living with dementia (Flynn et al., 2022a; Murnane & Choudhury, 2020). To do this 

successfully, the needs of people living with dementia and their lived experiences of social connectedness, its 

barriers and facilitators must be captured and understood. VR applications, therefore, need to be co-designed 

from the bottom up and informed by the experiential knowledge of people living with dementia and their 

caregivers (Mu¶oz et al., 2022). As noted by Liddle et al. (2022), understanding the ñcontext, experiences, 

needs and adviceò is necessary to inform future technology for people living with dementia (p.1513). This is 

also an important aspect of the Participatory Action Research (PAR) process, ensuring that there is a ñreal 

worldò need for the research itself (Lake & Wendland, 2018). This study aims to validate the need for a multi-

user VR social connecting space and understand its perceived usefulness and readiness before developing a 

technology that doesnôt impact social connectedness or is not considered acceptable by people living with 

dementia and their informal caregivers (Liddle et al., 2022). 

 
This paper reports on one phase of a more comprehensive research project that employed PAR to inform the 

design of a multi-user, VR social connecting space for people living with dementia and their caregivers. 

Approximately one month before the study reported in this paper, the same people living with dementia and 

their caregivers experienced a fully immersive, single-user VR application (Flynn et al., 2022b). This occurred 

in the homes of people living with dementia and lasted approximately 25 minutes. It enabled people living 

with dementia and their caregivers to experience what it was like to be immersed in VR, pick up items, move 

around, and complete various tasks. Therefore, they all experienced the fundamental interactions within single-

user, fully immersive VR before the current study was undertaken. The study reported in this paper aimed to: 

 
р Explore people living with dementia and their caregiversô experiences and perceptions of social 

connectedness.  

р Identify people living with dementia and their caregiversô perceived barriers and facilitators to social 

connectedness.  

р Explore the potential of a multi-user VR application to promote or maintain the social connectedness 

of people living with dementia and their caregivers.  

Materials and Methods 

Study Design  

Participatory Action Research (PAR) is a research methodology that facilitates active participation in the design 

of interventions as it prioritises the views of critical stakeholders, making it more likely that the ódesigned 

artefactô meets the needs of the end-users (Lazar et al., 2017; Sixsmith et al., 2020; van Boekel et al., 2019). 

PAR involves active collaboration between the researcher and the community of interest to understand their 

lived experiences and perspectives of the research aims (Baum et al., 2006; Cockburn & Trentham, 2002). It 

consists of several cycles, namely, planning, acting, and reflecting, to achieve social change (Hayes, 2012; 

Kelly, 2005; Kemmis & McTaggart, 2014; MacDonald, 2012). The number of cycles depends on each project 

and the needs of the community of interest, whereby the earlier phases define the trajectory of future work. 

Such variance in the number of cycles is reflected in other PAR studies focused on dementia (Nomura et al., 
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2009; Varik et al., 2021). As a research methodology, PAR helps ensure that the research process responds to 

the needs and priorities of people living with dementia and their caregivers. It can also help identify key areas 

of concern or potential opportunities for intervention or change (Dupuis et al., 2021; Goeman et al., 2016; 

Hsieh et al., 2022; Smith & Phillipson, 2020; Varik et al., 2021). The PAR research process focuses on 

empowering the community of interest and addressing social issues such as social disconnectedness, 

loneliness, and social isolation. PARôs embedded philosophy of equal power-sharing and empowerment also 

aligns with the wider HCI community, VR research and the aims of this study (Lazar et al., 2017; Sixsmith et 

al., 2020; van Boekel et al., 2019). Ethical approval was obtained from the University of Galway Research 

Ethics Committee before the commencement of this study (reference number 2021.03.007). 

 
Recruitment  

The community of interest comprised people living with dementia and their informal caregivers. The former 

were community-dwelling and residing in their homes. Recruitment was completed through purposive 

sampling via online memory caf®s in Ireland (organised by The Alzheimer Society of Ireland and Engaging 

Dementia) and the óTeamUp for Dementia Researchô database, a national research database facilitated by the 

Alzheimer Society of Ireland. People living with dementia were eligible for inclusion if they self-reported a 

diagnosis of dementia. Initially, the inclusion criteria for people living with dementia was over 60 years of age. 

However, due to recruitment difficulties, this was modified to include people living with dementia who were 

59 years of age (as they would turn 60 years during the projectôs lifetime). Recruitment of people living with 

dementia was contingent on the willingness of their informal caregivers to participate. Caregivers were eligible 

for inclusion if they were over 18 years of age. Appendix 5.1 provides further details on the inclusion and 

exclusion criteria. 

 
A total of nine people living with dementia and their nine informal caregivers were initially recruited for the 

larger PAR project. However, one person living with dementia and their caregiver withdrew, leaving eight 

people living with dementia and their eight caregivers participating in this study. Both were provided with 

separate participant information leaflets outlining the purpose of the research, PAR, the data collection phases, 

ethical and safety considerations, and a description of VR. The lead researcher used her clinical judgement as 

an experienced Occupational Therapist (OT) working in dementia care and the Alzheimer Society of Irelandôs 

capacity assessment guidelines when obtaining consent (Alzheimer Society of Ireland, 2018; Davidson, 2022). 

Informed written consent was obtained from all people living with dementia and caregivers during a previous 

home visit, and verbal consent was obtained before their respective online interviews. Process consent was 

followed throughout the study.  

 
Methods of Data Collection  

Online one-to-one, semi-structured interviews were carried out with people living with dementia and their 

caregivers between December 2021 and January 2022. All people living with dementia and caregivers 

expressed a preference for online interviews over face-to-face interviews due to the COVID-19 pandemic and 

the geographical distance from the university. All interviews were completed by the lead researcher using two 

separate interview guides. A study advisory panel consisting of two people living with dementia piloted and 

agreed on the interview guide before data collection commenced. People living with dementiaôs interview 

guide contained seven main topic questions; caregivers had five. In the case of short answers or responses, 

additional probe questions were included in each respective interview guide and were used as required (see 

Appendix 5.2). With the consent of the people living with dementia, each caregiver was present during their 

interview. The caregiverôs presence helped to put the person living with dementia at ease. It also enabled the 

caregivers to assist with any technical issues related to using the online video conferencing application- Zoom. 

From the outset, caregivers agreed to remain silent while the people living with dementia completed their 

interviews and to present their views during their own interviews. People living with dementia and their 

caregivers answered all topic questions. Interviews with people living with dementia ranged from 23-48 

minutes (average 33 minutes), while caregiver interviews ranged from 15-32 minutes (average 21 minutes). 

Data Analysis 
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All interviews were audio recorded and transcribed verbatim by the lead researcher. NVivo 20 was used to 

store and manage the data analysis process. Transcripts were reviewed by people living with dementia and 

their caregivers before data analysis commenced. Braun and Clarkeôs (Braun & Clarke, 2019) six reflexive 

thematic analysis (TA) stages guided the analysis process. These stages include familiarisation, coding, initial 

theme generation, reviewing and developing themes, refining, defining and naming themes, and producing the 

report. TAôs iterative and recursive nature and its emphasis on reflection complimented the key intentions of 

this PAR study (Braun & Clarke, 2019; Braun et al., 2022).  

 
AF read and re-read the interview transcripts to become familiar with the data and kept a reflexive diary to 

note initial patterns or ideas (stage one). Next (stage two), codes were generated from the interview transcripts 

using an inductive approach, creating semantic and latent codes related to the research question. Stage three 

consisted of organising codes into initial themes and subthemes. The unique viewpoints and experiences of 

people living with dementia and their caregivers were captured by completing separate analyses on both 

datasets from stages one to three. This meant coding and developing initial themes separately and reviewing 

both datasets together at stage four. Common and conflicting themes and subthemes were reviewed and 

subsequently merged. This process enabled the researcher to explore and report on associations and 

contradictions across the two cohorts (Dai & Moffatt, 2021). It ensured that caregiver accounts amplified, not 

suppressed, the accounts of people living with dementia. To present a coherent report of the data, AF and AB 

further refined and discussed emerging themes and subthemes (stage five). These themes and subthemes were 

also reviewed, refined and agreed by the wider supervisory team (DC, MB, SR). Early preliminary themes 

were presented to the people living with dementia and their caregivers through an informal online meeting to 

ensure consensus and authenticity of the findings. A detailed report of the findings (stage six) is presented in 

this paper, supported by primary data extracts from the transcripts to illustrate the findings further. 

 
Trustworthiness 

Trustworthiness was maintained using criteria related to dependability, credibility, transferability and 

confirmability (Lincoln & Guba, 1985). Other PAR studies have also applied such criteria (Blanchfield & 

O'Connor, 2022; Bray et al., 2021, 2022; Cusack et al., 2018; Lotfi et al., 2020). Member reflection, peer 

debriefing and discussion of the initial themes with people living with dementia and their caregivers were 

completed to ensure the credibility and confirmability of the findings. Peer debriefing with research team 

members confirmed the findings, whilst AFôs immersion in the research area promoted credibility. Including 

detailed descriptions of the data collection and analysis process and supplementing the findings with direct 

quotations to contextualise each theme and subtheme also helped to establish credibility and transferability. 

NVivo 20 data management software provided an audit trail of theme derivations to aid the dependability and 

confirmability of the findings. Finally, the reflexive nature of PAR helped promote the studyôs overall 

trustworthiness as AF maintained a reflexive diary in NVivo using memos throughout the analysis process.  

 
Reflexive Statement 

Given the reflexive nature of the analytic approach and the emphasis on reflexivity in PAR research, it is vital 

to understand how AF and their background shaped the analysis and interpretation of the qualitative data. AF 

was a PhD researcher and an Occupational Therapist (OT) with experience working with people living with 

dementia. They had experience using technology and an awareness of their bias toward its use and its benefits 

for social health. Given AF and DCôs expertise in health and dementia care, they were mindful of the barriers 

and facilitators to technology design and implementation through their previous empirical work researching 

the psychosocial aspects of dementia and the role of technology in this landscape. They valued holistic and 

person-centred care approaches and were also aware of the person-environment fit, particularly the social 

influences impacting the daily functioning of people living with dementia. MB brought their psychology 

background to explore the relationship between dementia and VR use, paying attention to contextual 

influences. AB and SR brought their expertise in VR and games development, HCI methods and ethical aspects 

of technology design and implementation to interpret people living with dementia and their caregiversô 

experiences of VR and the casual factors influencing these experiences.  
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Strategies were also adopted to acknowledge and manage bias. For example, AF maintained a reflexive diary, 

regularly met with the supervisory team, and completed member reflection and peer debriefing meetings with 

people living with dementia and their caregivers.  

 

Findings  

Sample and Demographics 

People living with dementia and their caregivers completed separate demographic questionnaires in their own 

homes during the previous PAR cycle (Phase One). The lead researcher assisted in completing questionnaires 

where appropriate, for example, clarifying questions or verifying which checkbox to tick. The age of people 

living with dementia ranged from 59 to over 80 years. Each person living with dementia self-reported a formal 

diagnosis of dementia. Similar to other dementia research (D'Onofrio et al., 2019; Dixon et al., 2022; Dixon & 

Lazar, 2020; Wood et al., 2021), the functional abilities of people living with dementia were classified based 

on the National Institute of Aging-Alzheimerôs Association (Dixon & Lazar, 2020) and the Diagnostics and 

Statistics Manual of Mental Disorders (5th edition) stages of dementia (i.e. mild, moderate, severe) (American 

Psychiatric Association, 2013). This was guided by the clinical judgement of the researcher (AF). Each person 

living with dementia was classified either at the mild or moderate stage of dementia with a range of 1-7+ years 

since experiencing initial memory difficulties. Most people living with dementia were male (n=6). All 

caregivers were female and were related to the person living with dementia. Tables 5.1-5.3 present further 

demographic details, including people living with dementia and their caregiversô previous technology 

experience.   

 

Table 5.1  Demographic characteristics of people living with living with dementia 

 People living with dementia (n=8) 

Age  

59-69 years 4 

70-79 years 3 

80+ years 1 

Gender 

Male  6 

Female  2 

Current Support Person 

Spouse/Partner 5 

Daughter 3 

Length of time experiencing memory difficulties  

1-3 years  4 

4-6 years 3 

7+ years 1 

 

Table 5.2 Demographic characteristics of the caregivers 

 Caregivers (n=8) 

Age  

30-39 years 1 

40-49 years 1 

50-59 years 4 

60-69 years 2 

Gender 

Male  0 

Female  8 

Relationship of the person living with dementia 

Spouse/Partner 5 

Father 1 

Mother 2 
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Length of time supporting a person living with dementia 

0-4 years  5 

5-9 years 3 

 
 

Table 5.3 Experience using technology 

Experience using technology People living with 

dementia (n=8) 

Caregiver (n=8) 

A lot of experience 

(e.g. using a tablet, games console, laptop) 

4 8 

Some experience 

(e.g. using a mobile telephone) 

3 0 

No experience 1 0 

 

Thematic Findings 

Four overarching themes were identified: social connectedness: lived experience and insights, facilitating 

social connectedness, barriers to social connectedness and the potential of multi-user VR for social 

connectedness. Subthemes were also identified within each of these themes (Table 5.4). To support and further 

illustrate the findings, additional direct quotations from people living with dementia (PwD) and their caregivers 

(CG) are presented in Table 5.5, with a more comprehensive table available in Appendix 5.3.  

 

Table 5.4 Overview of themes and subthemes 

Themes Subthemes 

Social Connectedness: Lived experiences and Insights  

 

Social connectedness matters: Meaning and significance  

The social connectedness domains: Personal, community 

and society 

Facilitating Social Connectedness Support, non-judgement and reciprocity 

Fostering technology in the digital age 

Personal and contextual facilitators  

Barriers to Social Connectedness Dementia-related barriers  

Periods of disruption and change 

The potential of multi-user VR for social connectedness Readiness for and getting acquainted with multi-user VR  

The appeal of multi-user VR 

 
 
Table 5.5 Supporting Quotations 

Social Connectedness: Lived Experiences and Insights 

Social Connectedness Matters: Meaning and Significance  

ñTalk comes into it [social connectedness], but also, it is about the presence. It is about meeting people. It is about 

reading the body language [..] It is more than just talkingò (CG1) 

 

ñJust talking to a real human being and getting body language and having a laughò (PwD9) 

 

ñOh yeah, it is [family] everything; it is everything. If you're not connected to your nearest and dearest, you are 

nothing reallyò (PwD2) 

The social connectedness domains: Personal, community and society 

ñBecause we are on the phone with our daughter two- or three times every morning or evening. Then sometimes 

they ring at the end of the night to say goodnight [é] So, there is lots of connectivityò (PwD7) 
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ñWith family, I feel well connected to themò (PwD6) 

 

ñHe is completely cut off from everybody sociallyò (CG7) 

Facilitating social connectedness 

Support, Non-judgement and Reciprocity 

ñIf I don't push to try and keep him connected, I can see him slipping more and more into isolationò (CG1) 

 

ñTheyôd [family and friends] understand it [dementia] [é] they would wait for me to work it out myselfò (PwD5) 

 

ñItôs [keeping connected with family] a bit of both actually, you know, we both try to touch base with our children 

and grandchildrenò (PwD7) 

Fostering technology in the digital age 

ñI use an iPad. I donôt use a computer too much now. Iôve got one of the smartphones and a Kindle [..] We do use 

FaceTime to connect to our son in the Statesò (PwD1) 

 

ñHeôs [PwD3] got an iPhone that I don't even think can be updated anymore because it's so old. But he uses it just 

for phone calls and text messages [..] I'm going to get him a new phone that's bigger, and hopefully we can get used 

to that before your other phone diesò (CG3) 

Personal and Contextual Facilitators 

ñ[PwD5] would be a social person would have always been social and loves when people come, loves when the 

family comeò (CG5) 

 

ñWe are in a very close-knit area. There's plenty of people around that are not that far awayò (PwD3) 

Barriers to social connectedness 

Dementia-related barriers 

ñThey are stepping back; not my friends, but my acquaintances are stepping away from me [..] I cannot cope with 

the information and deal with the informationò (PwD3) 

 

ñI wanted to have greater participation with the [name of local club], but because I cannot get in to see them [..], it 

[no longer driving due to dementia] is a barrier in that respectò (PwD1) 

Periods of disruption and change 

ñIt [technology] is harder to use than it used to be [..] the technology now and then it's differentò (PwD2) 

 

ñI find that one of the things that really is frustrating me [..] I'm finding it quite difficult to type properly. Now, 

part of it is because some of those adverts and things pop up and you're halfway through typing something and it 

comes up and you can't type anymoreò (PwD9) 

 

The potential of multi-user VR for social connectedness  

Readiness for and getting acquainted with Multi-user VR 

ñI could see [friends name] using it actuallyò (PwD1) 

 

ñFor him [PwD1] I think the big thing will be keeping connected with the grandkids that are the younger generation. 

And I actually think his two friends would love it, theyôve been very supportive.ò (CG1) 

 

ñItôd be nice to be able to do something that's more of like an experience together even if it was just sitting back 

watching a concert together [..] Having something like virtual reality to experience something together [with her 

mother living with dementia] would be really goodò (CG9) 

The appeal of multi-user VR 

ñI think it is a very attractive option, there is that 3D dimension to it, which you do not have on the phone, and Zoom 

is all verbal. It is the fact that you can see and do stuff, I think that is the most interesting partò (PwD9) 

 

ñIf I was in my house and if other people were in their houses, and they were in the same virtual room. That would 

be interestingò (PwD6) 

 

ñWhere you are interacting and sort of communicating with the other person or see the other person's point of view, 

empathise with the other person, anything like that is going to help keep him [PwD1] connectedò (CG1) 
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Social Connectedness: Lived Experiences and Insights 

This theme provides an insight into people living with dementia and their caregiversô lived experience of social 

connectedness. Two subthemes were developed, social connectedness matters: meaning and significance, and 

the social connectedness domains: Personal, community and society.  

 
Social Connectedness Matters: Meaning and Significance  

Universally, people living with dementia and their caregivers reported that social connectedness mattered and 

was considered an essential component of life. Although people living with dementia and their caregiverôs 

meaning of social connectedness varied, some key descriptions emerged: tactility, being physically present 

with others, and having a sense of being in regular contact with others. Several people living with dementia 

and their caregivers elaborated that social connectedness meant more than just talking. Others further explained 

that social connectedness operated in three domains: personal, community, and society. Although few people 

living with dementia considered the various domains to ñhave equal strengthò (PwD7), the majority considered 

personal connections with family and friends paramount. One male living with dementia reported the 

importance of his relationship with his siblings: 

 
ñOh yeah, it is [family] everything; it is everything. If youôre not connected to your nearest and dearest, you 

are nothing reallyò (PwD2) 

 
One person living with dementia and another caregiver attributed the significance placed on being socially 

connected to the Irish cultureôs value of socialisation, whereby being sociable and supporting others was 

ingrained in Irish society. In particular, one spousal couple who lived rurally noted that in their small Irish 

community, people like to keep up to date with one another and like to know what is happening in their locality.  

 
ñItôs typical of the Irish people; they want to know the business all the time from here and there and whateverôs 

going on. They [Irish people] keep it that way, and they know everybody, particularly in our areasò (PwD8).  

 
One male living with dementia referenced the importance of social connectedness as it was related to his 

religious beliefs:  

 
ñIt [social connectedness] is the main thing, itôs in the Bible, as they tell us, ólove thy neighbourôò (PwD2) 

 
The social connectedness domains: Personal, community and society 

In the main, people living with dementia were well connected to their personal connections, immediate family 

and friends. For all people living with dementia, having immediate and extended family members with whom 

they could regularly connect was vital to promote or maintain their social connectedness. Most people living 

with dementia maintained their social connectedness through weekly family phone calls, home visits, social 

occasions or celebrating family milestones. Some people living with dementia also participated in weekly 

meet-ups with their friends, ñsolving the problems of the world!ò (CG3). People living with dementia noted 

the importance of cherished connections with younger family networks such as children, grandchildren, nieces, 

and nephews. Few also reported the importance of connection to household pets.  

 
Most caregivers discussed maintaining their social connectedness with their parent (n=3) or spouse (n=5) living 

with dementia. Caregivers were considered the main source of connection for their family members with 

dementia. One male living with dementia referenced his wife as his ñrockò (PwD2). They engaged in day trips, 

walking, social outings, cultural events, and watching movies together to maintain their social connectedness. 

One caregiver spoke about quality time spent with her mother: 

 
ñWe go for drives or sit down and have coffee, go out to the coast, have an ice cream. So, itôs just us going 

out, and she sees the environmentò (CG5) 
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Another spousal couple noted that they regularly travelled together and enjoyed attending cultural events. 

Interestingly, this couple lived in an urban area where there may be more opportunities for attending events 

than those living in rural areas. 

 
Despite experiencing personal connectedness, most people living with dementia were ñnot fully connectedò 

(PwD1) within the community domain. Some people living with dementia reported not knowing their 

neighbours well but being able to rely on them in an emergency. Community connectedness, although limited, 

was experienced through direct and indirect means. Direct means included participation in community groups 

such as local leisure clubs or groups. Attending local church services, dementia cafes or sporting games were 

also discussed. One caregiver noted that church services allowed her husband with dementia to meet others in 

the community, ñhe actually enjoys it and talking to people outsideò (CG8). One male with dementia played 

soccer weekly, while another attended local Irish Sporting games of ñHurlingò with his friends: 

 
ñWe were there Sunday [..] the hurling games were brilliant and at a high standard, and it was wonderfulò 

(PwD8). 

 
Indirect community connectedness was experienced by people living with dementia by reading the local 

newspaper or newsletters, listening to local radio or watching local church services online. One caregiver 

discussed that her mother living with dementia, engaged with the local newsletter to keep abreast with 

community affairs: 

ñIn our local community, there is a little newsletter every week [..] she enjoys reading them and would 

comment on them at a time, ósuch is going onôò (CG5) 

 
Concerning societal connectedness, only a few people living with dementia experienced this. However, as 

previously mentioned, this was not considered the most important domain of social connectedness. Two people 

living with dementia reported they liked to know and ñkeep in touch with whatôs going onò (PwD9) in the 

wider world. Societal connectedness was mainly experienced through engagement with social media, national 

and international news, and other current affairs outlets.  

 
Although people living with dementia reported their experiences of community and societal connectedness, 

two caregivers did not consider the accounts given by the person living with dementia as accurate. One 

caregiver perceived their family member living with dementia to underestimate their means of social 

connection: ñShe probably didn't give you all the information that what she actually does doò (CG5). Another 

caregiver noted that her husband over-reported, provided an inaccurate account of his social connections and 

considered him ñcompletely cut off from everybodyò (CG7). 

 

Facilitating Social Connectedness 

When exploring the experience of social connectedness for people living with dementia and their caregivers, 

it became apparent that there were several facilitating factors. These are discussed under three subthemes 

including: support, non-judgement and reciprocity; fostering technology in the digital age; and personal and 

contextual factors.  

 
Support, Non-judgement and Reciprocity 

A few people living with dementia and their caregivers highlighted the importance of having supportive family 

and friends to promote or maintain their social connectedness. More commonly, caregivers referenced their 

role in motivating, initiating and facilitating opportunities for social connectedness. One caregiver reported:  

 
ñIf I donôt push to try and keep him connected, I can see him slipping more and more into isolationò (CG1).  

Caregivers supported and initiated social connectedness by arranging calls and visits with family and the wider 

community, setting up technology such as Zoom, planning excursions and arranging transport.  
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People living with dementia and caregivers reported the importance of not being judged negatively or treated 

differently because of a dementia diagnosis, for example, giving time for the person living with dementia to 

answer questions or not asking if they remember past events. Actions such as these were seen as supportive 

and promoted social connectedness. One caregiver described visits from her motherôs childhood friend, who 

was non-judgemental and understanding as:   

 
ñéan especially joyful occasion for her [mother living with dementia], because thereôs no judgement. She 

chats, engages her, and talks about things that she can recall; if she doesnôt, she will change the subject and 

talk about something sheôs familiar with. Her friendôs interaction is fantasticò (CG5). 

 
It was crucial that people living with dementia felt understood by others and that family and friends used their 

familiarity and knowledge of dementia to encourage interaction, engagement, and subsequent social 

connectedness.   

 
Despite the need for support, some people living with dementia and their caregivers mentioned that staying 

socially connected worked ñboth waysò (PwD3, PwD5) and required mutual give and take and reciprocity. 

Most people living with dementia demonstrated the importance of a reciprocal relationship where both parties 

are interested in maintaining their social connectedness. One female living with dementia referenced her role 

as a mother and grandmother who supported her grandchildren and provided her daughter with welcomed 

parenting advice and guidance. In parallel, her caregiving daughter supported her through the dementia 

journey. This, in turn, maintained their social connectedness. The same was true for another spousal couple 

who noted the importance of working around their sonôs busy schedule to stay connected with him and their 

grandchildren by arranging video calls around conflicting time zones.  

 
Fostering technology in the digital age 

People living with dementia and their caregivers universally considered digital technology important to 

promote or maintain their personal, community and societal connectedness. One male with dementia noted the 

positive advancements of technology for connectivity:  

 
ñI think it's just a general communications network thatôs available now that wouldn't have been available 

maybe even 10 or 15 years ago. Technology is the most wonderful step forward for us all and may be the 

saving of us all as well!ò (PwD7). 

 
One male living with dementia noted the value of video calls to make ñyou feel like you are across the tableò 

(PwD1) from family members. Interestingly, people living with dementia between the ages of 59-69 years 

reported greater use of technology for social connectedness compared to those in the older age ranges.  

 
Regarding personal connectedness, people living with dementia made audio or video calls, sent and received 

text messages, or shared photographs/videos with family and friends on their phones. In particular, people 

living with dementia and their caregivers relied more on technology to facilitate social connectedness during 

the COVID-19 pandemic. One male living with dementia discussed transitioning from his weekly in-person 

catch-up with friends to Zoom during physical distancing restrictions. Being digitally literate promoted people 

living with dementiasô connectedness to the wider community and society through the use of iPads, Kindles, 

Amazon Alexa, Television, YouTube and social media websites.  

 
People living with dementiasô technology adoption for social connectedness often relied on their caregiversô 

previous technology experience. All caregivers reported having ñlots of technologyò experience, which was 

reflected in the various technologies they adopted. Caregivers also referenced their role in supporting their 

family member with dementia to use technology for social connectedness, as most experienced some difficulty 

using technology. They highlighted the importance of introducing new, ñassistance-drivenò (CG3) technology 
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at the earlier stages of dementia to provide more opportunities for social connectedness as their dementia 

progressed.   

 
Personal and Contextual Facilitators 

Some people living with dementia and their caregivers commented on specific personal attributes and 

contextual factors that facilitated social connectedness. Some people living with dementia also stated that they 

were always open to new opportunities for social connectedness before their diagnosis of dementia, and this 

served as a facilitator. Most people living with dementia intentionally tried to promote or maintain their social 

connectedness as they were aware of their increased susceptibility to being disconnected. They and their 

caregivers felt a responsibility to prevent this. One male with dementia described how he motivated himself to 

stay connected to his friends: 

 
ñThere are times when Iôm reluctant to do it [meet friends for coffee] because, frankly, I couldnôt be 

bothered. On the other hand, there is something in the background egging me on to keep my standards upò 

(PwD3) 

 
One female stated that her diagnosis of dementia led her to make more of an effort to be connected and not let 

the label of dementia ñdefineò her (PwD9). Another male with dementia mirrored this, reporting: 

 
ñWeôve made a very big effort to make sure that [lack of social connection] doesn't happen. It [social 

connectedness] is a lifeline for all of us. We have to stay connected because otherwise, youôll just be isolated 

and depressed [é] The last thing I would like is to sit here by myself looking at the four walls, square-eyed, 

from watching TV all the timeò (PwD7) 

 
People living with dementia also discussed their physical abilities as facilitators for social connectedness. One 

couple noted their ability to get out and walk together in their locality on weekends as a means of personal and 

community connectedness. Regarding contextual facilitators, half of people living with dementia and their 

caregivers reported the importance of having supportive communities, neighbours or living in a ñclose-knit 

areaò (PwD3). This aided social connectedness and provided a sense of place and grounding in the local 

community. One male with dementia reported the benefit of attending an online memory caf® in his local 

community:  

 
ñIt [the online memory caf®] exposes me to other people that I have never met before [..] my range of 

opportunity [for social connection] is widenedò (PwD7) 

His caregiver reiterated:  

 
ñI just find that any engagement of any sort, Zoom, particularly, you know, meant that [PwD7] was seeing a 

different perspective on things, talking to different people seeing different facesò (CG7) 

 
In addition, access to cultural events, travel, online classes or reading facilitated societal connectedness. They 

were considered ñinvisible connections to the outer worldò (PwD1).  

 

Barriers to Social Connectedness 

However, despite the aforementioned facilitators, people living with dementia and their caregivers reported 

several barriers to social connectedness. These are described under two subthemes: dementia-related barriers 

and periods of disruption and change. 

 
Dementia-related barriers 

Caregivers highlighted that the cognitive, physical, and psychological changes attributed to dementia altered 

the person living with dementiaôs social connections with loved ones, family, friends and community. A few 

caregivers accepted this altered relationship once they felt people living with dementia were happy. Still, most 
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found these changes difficult, especially if there was greater social disconnectedness. One caregiver spoke 

about her husband with dementia being more introverted:  

 
ñHe was never really like this before [..] he is in his own bubble, in a closed, kind of blinkered view of his 

world, he is happy in his worldò (CG1) 

 
Most caregivers reported that their family members living with dementia experienced reduced social 

connectedness on account of their dementia as they had less self-confidence in their abilities to communicate, 

process information or perform daily activities such as driving. Therefore, they withdrew from previous social 

groups. Although most caregivers reported this withdrawal and lack of social connectedness, only a subset of 

people living with dementia self-reported such barriers. One male with dementia reported:  

 
ñI'm not a very sociable person, really; thatôs a part of me [é] I can be quiet in a groupò (PwD6) 

 
Additionally, most people living with dementia reported that they no longer drive due to dementia-related 

difficulties. This led to a reliance on family or friends to provide transport to attend social groups or clubs. 

This is particularly important for those living in rural Ireland, as there are limited public transport networks. 

One female with dementia in a rural area reported the impact of not driving on her ability to attend church:  

ñI always went to Mass [church], but lately, I am not able to drive [..] It blocks me out a bitò (PwD5) 

 

Another caregiver reiterated this:  

 
ñOur living situation at the moment is quite isolating for [PwD7] because he doesnôt drive, and weôre two 

miles out of the townò (CG7) 

 

Periods of disruption and change 

Periods of disruption and change served as a barrier to social connectedness. Such changes and disruptions 

included the COVID-19 pandemic, moving house, the changing Irish culture and rapid technological 

developments.  

 
Most people living with dementia and their caregivers mentioned the negative impact of the COVID-19 

pandemic on social connectedness. Physical distancing restrictions impacted their ability to remain socially 

connected due to the closure of community groups or day centres. One male living with dementia mentioned, 

ñthere was a lot less face-to-faceò (PwD6). One caregiver noted the impact of the physical distancing 

restrictions on her husbandôs ability to meet people:  

 
ñWe were about a year into COVID at that stage, and he wasn't really leaving the house. There was nobody 

coming in [to the home], obviously, because they couldn't come inò (CG1) 

 
Another caregiver referenced her mother with dementiaôs limited opportunity to meet people in her local 

community: 

 
ñWe would have gone say to places that she would have people come up and say hello [..] that was gone with 

COVID; the opportunity to meet peopleò (CG5) 

 
A few people living with dementia and caregivers referenced that the death of family and friends negatively 

impacted their opportunities for personal connectedness. Another couple noted that relocating from an urban 

to a rural location later in life decreased their opportunities for social connectedness as they did not know their 

neighbours. Interestingly, one male living with dementia referenced the changing Irish culture as a barrier to 

social connectedness. He reported that in his youth, he would attend social events such as Irish social dancing, 

which have since ceased, impacting his ability to meet people.  
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Despite using technology to stay connected, people living with dementia considered technology to be 

ñprogressing very rapidlyò (CG3). This made it difficult for them to stay abreast or use such technologies to 

promote or maintain social connectedness. As oneôs disease progressed, their use of technology also shifted. A 

few caregivers noted that their family members with dementia experienced difficulty with their telephones or 

stopped using technology such as laptops or responding to text messages as they became too complex to use 

or they found it difficult to type. These caregivers reported a change in their spouse and motherôs technology 

use patterns, moving toward more passive technology, such as watching TV or YouTube instead of using their 

laptop or telephone to contact others. Others changed their mobile phone to a less complex model. Interestingly, 

all caregivers who referenced adapting to technology had ñlots of technologyò experience, which may have 

contributed to technology adaptation as they were aware of the technology landscape.  

 
Despite acknowledging the benefits of using digital technology to promote or maintain social connectedness, 

most people living with dementia and their caregivers preferred face-to-face social interactions rather than 

those conducted remotely. Both people living with dementia and a caregiver explicitly emphasised the need to 

ñbalanceò (PwD9) technology-mediated and face-to-face connectedness. One caregiver spoke about her and 

her husband with dementiaôs transition to using FaceTime to contact their grandchildren living abroad, noting 

its limitations. 

 
ñ20 years ago or 30 years FaceTime would not have been a thing, but at the same time, it is not a 

replacement for being actually present [..] giving someone a hug, it is not the sameò (CG1) 

 
The Potential of Multi-user VR for Social Connectedness  

People living with dementia and their caregivers expressed a willingness to use multi-user VR in the future, 

including who they could use it with and its perceived benefits and appeal. It describes two subthemes: 

Readiness for and getting acquainted with multi-user VR and the appeal of multi-user VR.  

 
Readiness for and getting acquainted with multi-user VR 

Despite not having previously used multi-user VR, most people living with dementia and their caregivers 

speculated on its future use to promote or maintain their social connectedness. They positively viewed the use 

of multi-user VR for social connectedness. 

 
ñItôs all very promising [..] it could open up a lot of doors for peopleò (CG1) 

ñI think it would be absolutely superbò (PwD7) 

 
People living with dementia and their caregivers were willing to use a multi-user, VR social connecting space 

in the future. This may be attributed to the fact that most people living with dementia and their caregivers had 

at least ñsomeò or ñlotsò of experience of using technology (see table 3). One caregiver also referenced this 

and discussed her motherôs love for technology:  

 
ñI think itôs a fantastic idea. Mam always loved technology [..] I do think there is a place for thatò (PwD5) 

 
People living with dementia and caregivers expressed a willingness to use VR with one another:  

 
ñIt would be nice to be able to do something that is more of an experience together, even if it was just sitting 

back watching a concert together [..] Having something like virtual reality to experience something together 

would be really goodò (CG9) 

 
People living with dementia were also willing to use VR to maintain intergenerational connections with 

grandchildren or nieces:  
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ñI think the big thing will be keeping connected with the grandkids that are the younger generationò (CG1) 

 
Outside of this personal connection, people living with dementia also expressed a willingness to use VR with 

friends who may not live close by or to meet new people, such as others living with dementia. A caregiver 

noted that her husband with dementiaôs ñtwo friends would love itò (CG1).  

 
Although they expressed a willingness to use multi-user VR, a few people living with dementia and one 

caregiver requested more experiential learning. One caregiver felt that more time and testing were needed to 

use multi-user VR to support the social connectedness of people living with dementia. This may be because 

they had yet to use a multi-user VR application and were asked to speculate on future use cases. One female 

with a recent diagnosis of dementia noted the value of a multi-user VR application for social connectedness 

later in her dementia journey:  

 
ñI can see as time goes on, it [multi-user VR] is going to be much more important for staying connected and 

feeling confidentò (PwD9) 

 

The appeal of multi-user VR 

The unique appeal of multi-user VR for social connectedness was apparent compared to other technologies or 

activities. Both people living with dementia and their caregivers considered multi-user VR as having the 

potential to promote or maintain the social connectedness of people living with dementia. This was attributed 

to it being a ñpromisingò, ñmodernò, and ñfunò experience (CG1). A few people living with dementia and their 

caregivers referenced the unique appeal of VR compared to other technology as it provided a three-

dimensional, interactive, and tactile experience to sustain engagement and promote interaction. One person 

living with dementia and a caregiver considered VR to provide a more immersive experience than other 

technologies, such as mobile phones: 

 
ñI think it's a very attractive option, thereôs that 3D dimension to it, which you donôt have on the phone and 

Zoom is all verbal. It's the fact that you can see and do stuff, I think that's the most interesting partò (PwD9) 

 
One person living with dementia and another caregiver noted the convenience of multi-user VR for bridging 

geographical distances and enabling shared social activities without the logistics of physical travel: 

 
ñIf I was in my house and if other people were in their houses, and they were in the same virtual room. That 

would be interesting [..] we can be shooting lasers at each other, or we can be singing a song, or else we 

might be defending ourselves from other peopleò (PwD6) 

 
In addition, multi-user VR was considered a means of enabling people living with dementia to experience 

things that they could no longer experience due to environmental, cognitive or physical barriers. One caregiver 

provided an example of grandparents with dementia playing football with grandchildren in VR: 

 
ñEspecially with much older grandparents, maybe the idea of playing football with the grandparents, they 

might physically not able to do that. Whereas, doing those types of things would actually bring in things that 

couldn't happen in the real world with themò (CG9) 

 
Both people living with dementia and caregivers also suggested other activities that could be undertaken with 

one another in a multi-user VR for social connectedness. These included concerts, mountaineering, music, 

gardening, card games, space, sport, travel, and card or word games. In particular, travel activities were 

mentioned by most to enable them to visit different locations together:  

 
ñTo find ourselves sort of near the top of Mount Everest or something like that, because weôve done a lot of 

walking around special natural placesò (PwD6) 
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A few people living with dementia and their caregivers also referenced multi-user VRôs additional benefits, 

such as increased relaxation, cognitive stimulation, empathy, and gaining or maintaining confidence in social 

situations. Some people living with dementia and caregivers also considered multi-user VR as a potential tool 

to support reminiscence and a catalyst for starting conversations with others. 

 

Discussion 

This study explored the experiences and perceptions of social connectedness, the barriers and facilitators of 

social connectedness and the potential role of VR in promoting or maintaining social connectedness for people 

living with dementia and their caregivers.  

 
The findings revealed the meaning of social connectedness held by all people living with dementia and their 

caregivers was expansive. It was described as simply being in contact with others to more complex interactions 

encompassing more than just talking, tactility and the physical presence of others. People living with dementia 

and their caregivers considered social connectedness multi-dimensional and experienced a range of social 

connections across personal, community and societal dimensions. Such interpretations have also been 

conceptualised in broader social connectedness research (from mental health domains to gerontology) (Hare-

Duke et al., 2019; Van Bel et al., 2009; Visser et al., 2011; Waycott et al., 2019). In particular, Waycott et al. 

(2019) characterised the social connectedness of older adults through personal relationships, community 

connection and societal engagement. Despite focusing on the general older adult population, the findings align 

with the people living with dementia in our study.  

 
Previous research recognises social connectedness as essential to living well with dementia (Bethell et al., 

2021; Birt et al., 2020; Masoud et al., 2021). In this paper, social connectedness, particularly close personal 

connections with family and friends, was universally considered vital to enhance the quality of life and social 

wellbeing of people living with dementia. Within the personal domain, people living with dementia and their 

caregivers reiterated the importance of inter and intragenerational relationships with family members and 

friends.  

 
Several facilitators and barriers to social connectedness were identified by people living with dementia and 

their caregivers. Facilitators included support from family and friends to initiate and motivate social 

connectedness, mutual understanding between the person living with dementia and their family members, a 

reciprocal relationship of mutual give and take, technology adoption and personal and contextual factors (e.g., 

being sociable). Support, reciprocity, and mutual understanding were also considered key to maintaining 

friendships in other qualitative studies involving people living with dementia, their caregivers, and friends 

(Genoe et al., 2022; Sun et al., 2022). The role of caregivers in facilitating and providing opportunities for 

people living with dementia to stay connected was also apparent. This is congruent with other dementia 

research where family caregivers reported feeling responsible for facilitating social networks and other 

identity-related activities with loved ones living with dementia, e.g., following driving cessation (Birt et al., 

2020; Curl et al., 2015; Sanford et al., 2019; Sun et al., 2022). 

 
People living with dementia are often mistakenly perceived as ñtechnology-averseò or ñtechnophobesò who 

struggle to use or adopt technology, which reinforces negative ageist and dementia-related stereotypes 

(Gardner et al., 2021). The dementia and technology landscape refutes such assumptions, acknowledging that 

people living with dementia can positively adopt technology (Lee et al., 2023; Morrissey et al., 2017; Zhu et 

al., 2023). Our study findings also challenge this and describe the various technologies adopted by people 

living with dementia and their caregivers for social connectedness. It is important to consider the time point in 

which this research was conducted, as it was during the COVID-19 pandemic (December 2021- January 2022). 

People living with dementia and caregivers readily adopted technology to remain socially connected despite 

physical distancing restrictions during this time. This may have contributed to the range of technology adopted 

by people living with dementia and their caregivers for social connectedness. This is consistent with previous 

work, which reported that older adults (Jutai & Tuazon, 2022), people living with dementia (Dai & Moffatt, 



Chapter Five: Paper Four 

109 

 

2023) and their caregivers combatted physical distancing restrictions by changing their social and 

technological environments. Despite initial apprehensions surrounding the adoption of new technology, people 

living with dementia and caregivers reported how they could use it to overcome geographical distance, reduce 

social isolation, connect with family, and support and maintain inter and intra-generational relationships during 

COVID-19. This is consistent with findings from other studies (Friemel, 2014; Lee et al., 2023; Mohan & 

Lyons, 2022; Murnane & Choudhury, 2020).  

 
Dementia-related difficulties and times of disruption and change were considered the main barriers to social 

connectedness for people living with dementia. Previous dementia research also acknowledged the negative 

impact of dementia-related cognitive and communication difficulties on the ability of people living with 

dementia to promote or maintain their social wellbeing (Balouch et al., 2019; Birt et al., 2020; Gorska et al., 

2018; Masoud et al., 2021).  

 
Our study also found that rapid technological developments disrupted technology use and, thus, social 

connectedness. Similar sentiments were also reported by Jutai and Tuazon (2022) concerning older adults and 

technology advancements, and they also noted that technology that is not aligned with the skills or knowledge 

of older adults might lead to social disconnectedness. In addition, Liddle et al. (2022) also reported that when 

technology is difficult to use, people living with dementia will abandon it. As highlighted by these authors, it 

is therefore crucial to give technological support and assistance to people with dementia so they can continue 

to use technology (Liddle et al., 2022). Our findings also revealed the need to balance digital and face-to-face 

interactions to promote or maintain social connectedness. These sentiments are shared in other related work 

with people living with dementia and their caregivers, particularly after the COVID-19 pandemic (Hicks et al., 

2023; Masoud et al., 2021; Talbot & Briggs, 2022; Zhu et al., 2023). 

 
Transportation, caregiver availability and location were also considered barriers to social connectedness. Sun 

et al. (2022) also acknowledged these as barriers to engagement in their social recreational program for people 

living with dementia. Similar barriers to being socially connected are also experienced by the general older 

adult population, such as limited social spaces, not knowing neighbours well or limited availability of activities 

(Liddle et al., 2020).  

 
Despite the relatively novel application of multi-user VR in dementia research (Afifi et al., 2021, 2023), people 

living with dementia and their caregivers were open to using the technology, which aligns with other VR and 

dementia studies (Appel et al., 2021; Flynn, Healy, et al., 2022; Strong, 2020). In the context of multi-user VR 

for social connectedness, people living with dementia and their caregivers expressed a positive attitude towards 

its use (Afifi et al., 2021, 2023). The potential role of VR in promoting or maintaining the social connectedness 

of people living with dementia has also been referenced in a recent qualitative evidence synthesis, whereby 

VR rekindled connections with others through virtual activities (Flynn et al., 2022). A common thread in our 

findings was the idea of meaningful shared activities that could spark new interactions and conversations. 

Other research has also reported that digital technology, such as tablet applications and VR, provided 

opportunities for social interaction (Baker et al., 2019; Dai & Moffatt, 2023; Flynn et al., 2022; Franke et al., 

2020; Gardiner et al., 2018; Hoel et al., 2022; Orr et al., 2021; Zaine et al., 2019). The findings in our study 

also acknowledged the value of multi-user VR for social connectedness as opposed to other digital technology, 

such as mobile phones or tablet computers, due to its immersive and three-dimensional nature. Previous studies 

have also acknowledged VR's potential to deliver a more immersive experience, enabling protected time away 

from the physical world (Baker et al., 2019; Dai & Moffatt, 2023; Flynn et al., 2022; Franke et al., 2020; 

Gardiner et al., 2018; Hoel et al., 2022; Orr et al., 2021; Zaine et al., 2019).  

 
In our study, people living with dementia and their caregivers were keen to use multi-user VR together to 

promote social connectedness. The importance of shared experiences between people living with dementia and 

their spousal caregivers to maintain their relationship was also identified in a qualitative study by Swall et al. 

(2020) and a VR study by Hodge et al. (2018). From our findings, a contributing factor to people living with 

dementia and their caregiversô joint enthusiasm to use VR in the future may be attributed to their use of it 
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together. This is consistent with previous work, which reported that people living with dementia typically feel 

more confident in approaching and using technology if a family member or friend is present to help (Lee et 

al., 2023). Some people living with dementia in our study also expressed an interest in using VR to promote 

or maintain intergenerational relationships with grandchildren or younger family members. This finding is 

consistent with a broader gerontology study undertaken by Wei et al. (2023), which explored how VR may be 

used to facilitate remote communication between grandparents (over 66 years) and their grandchildren and 

found that VR had the potential to address this through an appropriate avatar appearance, interpersonal 

interactions, shared activities and addressing perceived barriers to VR use.  The limited multi-user VR and 

dementia research also supports the need for future exploration of this area to connect people living with 

dementia with their family members who live at a distance (Afifi et al., 2021, 2023). 

 
Despite a keenness to use VR for social connectedness, people living with dementia and their caregivers still 

had apprehensions due to the novelty of this technology. People living with dementia and caregivers in another 

study shared similar apprehensions relating to computer technology, namely a lack of confidence in adopting 

innovative technology such as VR (Lee et al., 2023). However, despite such uncertainties surrounding the use 

of VR, our study found that people living with dementia and their caregivers were eager to learn more about 

the technology. This highlights the importance of continuously introducing and familiarising older adults, 

people living with dementia and their caregivers with VR, which is encouraged in other dementia and VR 

research (Benoit-Dube et al., 2023; Flynn et al., 2022).  

 
Limitations 

The COVID-19 pandemic negatively impacted recruitment and limited the participation of people living with 

dementia and caregivers to those with access to technology for remote interviews. Interviews with people 

living with dementia varied in length depending on how they felt on any given day, and a flexible approach to 

data collection was adhered to (Beuscher & Grando, 2009; Phillipson & Hammond, 2018). Despite this 

limitation, adequate data was obtained to address the research aims as determined during an informal meeting, 

whereby people living with dementia and their caregivers discussed the findings and applied these to plan 

future PAR phases. Despite efforts to achieve a representative demographic, all caregivers were female, which 

aligned with the ñgendered natureò of dementia caregiving reported internationally (Gillespie et al., 2014; Mc 

Donnell & Ryan, 2013). Notwithstanding a disproportionately higher number of females living with dementia 

(Pierce et al., 2014; World Health Organisation, 2017), most people living with dementia in our study were 

male. Thus, the findings may underrepresent the voice of females living with dementia. Although people living 

with dementia and their caregivers did not have experience using a multi-user VR environment before being 

interviewed, they all provided detailed descriptions of their perceptions of multi-user VR and its potential to 

promote or maintain social connectedness.  

 
Implications for Future Work 

This paper reports that social connectedness is vital to living well with dementia. Technology such as multi-

user VR has a promising role in promoting or maintaining this area of social wellbeing. Nevertheless, despite 

the potential of VR to promote or maintain the social connectedness of people living with dementia, there is 

limited research detailing how to navigate the design and development process. By understanding the lived 

experience of social connectedness through the lens of people living with dementia and their caregivers, 

researchers can ascertain how multi-user VR should respond to their perceived barriers and facilitators. The 

findings reported in this paper are a precursor to such work and provide a clear rationale for further research 

exploring the role of multi-user VR in promoting and maintaining the social connectedness of people living 

with dementia. Although not explored in this study, future work will explore how best to design for social 

connectedness within multi-user VR, paying attention to avatar design, means of communication and sensitive 

design decisions for people living with dementia and their caregivers. Given the limitations previously 

mentioned, future dementia and VR research in this area should aim for a more representative and diverse 

sample through additional recruitment avenues outside of those employed for this project due to COVID-19 

restrictions. Future studies within the larger PAR project will further explore the specific design aspects of a 

VR social connecting space for people living with dementia and their caregivers.  
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Conclusions 

This paper explored the experiences and perceptions of people living with dementia and their caregivers 

concerning social connectedness and the potential role of multi-user VR to promote or maintain their social 

connectedness. The findings demonstrate the various domains of social connectedness and their importance 

for people living with dementia.  People living with dementia and their caregivers reported multiple facilitators 

to social connectedness, including supportive, non-judgemental, and reciprocal relationships, fostering 

technology and other personal and contextual factors. Barriers to social connectedness included dementia-

related difficulties and periods of disruption and change. People living with dementia and their caregivers were 

receptive to using multi-user VR to promote or maintain their social connectedness. This study served as an 

initial step toward understanding the lived experiences of social connectedness, the factors that support or 

hinder it, and the role of multi-user VR in this domain. The findings of this study establish a foundation for the 

future design of a multi-user VR application to promote or maintain the social connectedness of people living 

with dementia and their caregivers. 
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5.3 Chapter Five: Summary and Segue 

This chapter (Paper Four) presents the findings from Phase Two, Cycle One of this thesis. This paper aimed to 

explore the experiences and perceptions of social connectedness for people living with dementia and their 

support persons and their perceptions of a MUVR to address this area. In this paper, people living with 

dementia and their support persons described social connectedness as a multidimensional concept spanning 

across personal, community and societal contexts. Four main themes were developed in relation to social 

connectedness: lived experiences and insights, facilitators to social connectedness, barriers to social 

connectedness and the potential of MUVR for social connectedness.  

  

These findings provide useful insights to inform the design of the MUVR application, particularly the value 

placed on maintaining connectedness with family members and friends. Furthermore, the positive perceptions 

of a MUVR application by people living with dementia and their support persons provided a clear endorsement 

to continue with the MUVR design and development process, which will be reported in the next chapter.
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Chapter Six: Designing MUVR for Social Connectedness: Exploring the Design 

Preferences of People Living with Dementia and their Support Persons  

Aisling Flynn1, Gearóid Reilly2, Attracta Brennan2, Sam Redfern2, Marguerite Barry3, Dympna Casey1  
1School of Nursing and Midwifery, University of Galway, Galway, Ireland  
2School of Computer Science, University of Galway, Galway, Ireland 

3School of Information and Communication Studies, ADAPT Centre, University College Dublin,   

Ireland  

6.1 Chapter Six Prologue  

This chapter3 is presented in the format of a paper (submitted). PAR Phase Three, Cycles One and Two are 

summarised. This phase involved two PAR cycles which are summarised in Figure 6.1 below.  

 

 

Figure 6.1 PAR Phase Three, Cycles One and Two 

In the context of this thesis, this chapter addresses the following objective: to elicit the preferences of people 

living with dementia and their support persons to inform the design of a MUVR application to promote or 

maintain their social connectedness. 

 
The focus of this PAR phase stemmed from the outcomes of the previous phases and cycles. Moreover, Phase 

Two confirmed the perceived need for a MUVR application to support social connectedness. This provided a 

clear rationale to explore the specific design elements to inform the MUVR application development.  

 

 

 

 
 

 
3 Additional details pertaining to this PAR Phase are also freely accessible through the Open Science Framework (OSF) 

repository: https://osf.io/mj569/?view_only=16149b7690c640739ac74281548b9ba7. 

https://osf.io/mj569/?view_only=16149b7690c640739ac74281548b9ba7
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6.2 Introduction  

Digital technology is being increasingly used to provide virtual social experiences to promote positive social 

health outcomes (Lee et al., 2021; Talbot & Briggs, 2022). The applications of these technologies in 

gerontology and dementia research ranges from social robots to virtual experiences (Heins et al., 2021; Koh et 

al., 2022; Neal et al., 2021; Shao & Lee, 2020). Multi-user virtual reality (MUVR) has gained recent attention 

as one social technology and has demonstrated potential to improve social health outcomes for older adults 

without dementia (Baker et al., 2021; Wei et al., 2023). However, as discussed in previous phases of this thesis, 

the empirical research surrounding MUVR use for older adults and particularly people living with dementia, 

remains in its infancy (Afifi et al., 2021, 2023; Baker et al., 2021; Flynn et al., 2022a; Lee et al., 2021; Shao 

& Lee, 2020). Furthermore, there is a lack of consolidated guidance on how best to facilitate shared experiences 

in MUVR and dementia research (Afifi et al., 2021, 2023). In addition, few studies have explored how a 

bespoke MUVR application may be designed to support social connectedness from the bottom-up, rather than 

as a secondary outcome associated with using a generic VR application (Flynn et al., 2022a).  

 
As referenced in the introduction, there are various means of defining and conceptualising social 

connectedness. This thesis has adopted Van Bel et al.ôs (2009) definition of social connectedness and its five 

components. These dimensions include: the prominence of the relationship in oneôs mind (relationship 

saliency); the experience of feeling close to another or social presence (closeness); an awareness of each otherôs 

experience (understanding each otherôs experiences); possessing a similar view of the world and opinions or 

óbeing on the same wavelengthô (shared understanding) and the quality of contact with another person (contact 

quality) (Van Bel et al., 2008, 2009). Van Bel and colleaguesô conceptualisation was chosen as it had previously 

used to underpin the design of socially assistive technology for older adults (Davis et al., 2016; Visser et al., 

2011), people living with dementia (Wildevuur & van Dijk, 2011) and the within the broader HCI landscape 

(van Hattum et al., 2022). Van Bel et al. (2008, 2009) also lends nicely to the exploration of one-to-one 

relationships such as couples who live at a distance (van Hattum et al., 2022) or people living with dementia 

and their family members (Visser et al., 2011). These dimensions guided the research objectives, alongside the 

findings from the previous PAR phases.  

 

Previous phases reported people living with dementia and their support persons suggestions for MUVR content 

and activities which related to nature, music and travel (Flynn et al., 2022b). This need for meaningful activities 

also aligned with To'mah and du Toit (2024), who found that shared meaningful activities in MUVR supported 

engagement and conversation for people living with dementia. Therefore, identifying the preferred shared 

activities within the MUVR application was considered an important element to support social connectedness 

and a key objective for this phase. 

 
Phase One (Chapter Four) found that multisensory content was an important way to engage people with 

dementia. This prompted the focus on the multisensory content and overall VR content that was aligned with 

co-researchers, forming an objective of this phase and an important means of supporting social connectedness. 

Abeele et al. (2021) and Hodge et al. (2018) also highlighted the importance of VR content that supports 

multisensory aspects such as nature elements, various soundscapes and the use of music for older adults and 

people living with dementia. They posit that such considerations increase the overall user experience and oneôs 

perception of the VR environment. Appel et al. (2024) and Karaosmanoglu et al. (2021) also acknowledged 

the importance of natural, outdoor VR spaces to support people living with dementiaôs positive experiences 

with VR. Moreover, Moyle et al. (2018) found that a bright and vivid environment supported people living 

with dementia to engage in VR and sustained their interest. Therefore, a key objective of this PAR Phase was 

exploring people living with dementia and their support persons preferred MUVR content to support social 

connectedness, paying particular attention to the multisensory aspects such as colour and sound.  

 
The technology probe used during Phase One (Chapter Four) was a single-user environment. Therefore, given 

the MUVR focus of this application, additional information was required to support its design. In particular, a 

distinguishing feature of MUVR compared to single-user applications is the increased opportunities for social 

engagement and interaction. This means additional consideration must be given to how people are represented 
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and communicate with others in the MUVR application. Using the knowledge gained from Phase Two, people 

living with dementia noted that they often do not like typing and preferred audio or video calls. This promoted 

the need to identify their communication preferences within a MUVR environment. Non-verbal 

communication is also a key aspect of MUVR, which warranted attention in the context of this thesis. Previous 

research by Matsangidou et al. (2023) with people with MCI or mild dementia support this, noting that 

communicating verbally and non-verbally with one another in the VR space strengthened social engagement. 

Avatar design also plays a key role in how people communicate and interact in the MUVR and facilitates a 

sense of presence (Baker et al., 2021; Lee et al., 2021). However, there remains a dearth of research pertaining 

to the design and use of avatars with older adults or people living with dementia (Baker et al., 2019; Kalantari 

et al., 2023; Maloney & Freeman, 2020). Baker et al. (2019) co-designed avatars with older adults in their 

participatory VR research over multiple PAR cycles. However, no other studies have reported how best to 

design avatars for people living with dementia.  

 
PAR Phase Three aimed to build on the outcomes of Phase Two and to elicit the design preferences of people 

living with dementia and their support persons to inform the design and development of the MUVR application 

to promote or maintain their social connectedness. Each objective of this phase was considered to support the 

dimensions of social connectedness proposed by Van Bel et al. (2008, 2009). The specific objectives were: 

 
р To identify how to facilitate social presence in a MUVR application to promote or maintain the social 

connectedness of people living with dementia and their support persons. 

р To identify the preferred avatar representation and communication methods of choice of people living 

with dementia and their support persons for use within the MUVR application to promote or maintain 

their social connectedness.  

- To identify the overall VR content, multisensory design features and activity preferences of people 

living with dementia and their support persons to inform the design of a MUVR application to 

promote or maintain their social connectedness. 

 
6.3 Methods 

PAR Phase Three adopted a qualitative explorative approach to elicit the views of people living with dementia 

and their support persons, through  which to inform the development of the MUVR application. This was 

achieved over two PAR cycles (Cycles One and Two), which involved online workshops and email 

correspondence. Ethical approval was obtained from the University of Galway Research Ethics Committee 

(reference number 2021.03.007). Each cycle is presented below, and Table 6.1 presents a summary of both 

PAR cycles.  

 
6.3.1 PAR Phase Three, Cycle One 

This PAR cycles included workshops to elicit design preferences (acting and observing). The planning stages 

of PAR Cycle One involved identifying the workshop content and structure. This then led to the acting stage 

of this cycle, which included completing an online qualitative workshop to gather the MUVR design 

preferences. These workshops enabled people living with dementia and their support persons to elicit their 

design preferences and foster synergy among the group. Workshops were deemed an appropriate format for 

collecting data for this PAR phase. They have been adopted as a method of data collection in technology and 

dementia studies by Brittain et al. (2009), Davies et al. (2009), Fox et al. (2022), Harrington et al. (2022) and  

Rai et al. (2020). Moreover, Baker et al. (2019) and Hodge et al. (2018) applied workshops to co-design VR 

applications with older adults, people living with dementia and their family members.  

 

Having completed the workshops in this PAR cycle, their data were analysed using reflexive thematic analysis 

and design preferences pertaining to the research objective were captured from the developed themes. Once 

data collection and analysis were completed, people living with dementia and their caregivers were given the 

opportunity to reflect on the preliminary findings and design preferences elicited from the PAR Cycle One 

(reflecting). This then led to the commencement of a second, smaller PAR Cycle (Cycle Two). 
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6.3.2 PAR Phase Three, Cycle Two 

Drawing on and refining the work from the previous cycle, the development of the MUVR commenced over 

PAR Cycle Two. The verified design preferences were implemented into the MUVR application by a game 

developer (GR). The game developer and the lead researcher met bi-weekly to discuss the applicationôs 

progress and review timelines. Alongside the development, the avatar design preferences and the overall design 

and aesthetic of the MUVR application were refined drawing on the previous workshop findings (planning). 

To ensure that the agreed design preferences were being adequately realised in MUVR, the avatar designs and 

videos of the MUVR application were circulated to co-researchers via email for feedback (acting and 

observing). A flexible approach to capturing feedback was adopted, whereby people living with dementia and 

their support persons could opt to send this via email, video or telephone instead of an online group meeting. 

Qualitative feedback was obtained through email, supplementing the data collected from the previous cycle, 

and providing additional context to address the research objectives. This process ensured the development 

decisions could be verified with people living with dementia and their support persons as each new element 

was integrated into the MUVR application. This also enabled the active and meaningful participation of people 

living with dementia and their support persons and ensured that were satisfied with the MUVR application 

before proceeding to the next PAR Phase (reflecting).  

 
Table 6.1 Description of PAR Phase Three, Cycles One and Two 

PAR Phase Three Cycle One 

 

PAR Phase Three Cycle Two 

 

Planning: Conceptualisation of the design 

workshop and identifying the format, structure and 

workshop content. 

Acting & Observing: Completion of online 

workshops and analysis. 

Reflecting: Circulating preliminary themes and 

design preferences via email for reflection and 

feedback. 

 

Planning: Identifying the design preferences 

derived from the findings from Cycle One and 

implementing them into the MUVR application. 

Acting & Observing: Circulating the early avatar 

and MUVR designs through videos and images 

via email, integrating feedback into the NVivo file 

(when provided) and refining the application 

accordingly.  

Reflecting: Reflecting on the final MUVR 

application development via email 

correspondence and gaining co-researchers 

approval for the next PAR Phase Four. 

 

 

6.3.3 Sample 

Seven older adults living with dementia and their seven nominated support persons partook in one of four 

online workshops, each lasting approximately 90 minutes. Each person had also been involved in the previous 

PAR Phases and was invited to participate in this Phase. As noted in previous PAR Phases, all people living 

with dementia and their support persons were relatives. They had previously experienced the single user óVR 

FOUNDationsô during Phase One and understood its interactive capabilities. Tables 6.2 and 6.3 presents the 

demographic information related to the people living with dementia and their support persons participating in 

this phase.  

 
Table 6.2 Demographic characteristics of people living with dementia 

Characteristics Number of people living with 

dementia 

Gender  

Male  5 

Female  2 

Age Range (years)  

59-69 3 
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70-79 3 

80 + 1 

Current Support Person   

Spouse/Partner  4 

Daughter 3 

Length of time with memory difficulties (years)  

1-3 4 

4-6 2 

7+ 1 

 
Table 6.3 Demographic characteristics of support persons 

Characteristics Number of support persons 

Gender  

Male  0 

Female  7 

Age Range (years)  

30-39 1 

40-49 1 

50-59 4 

60-69 1 

Relationship of the person with dementia   

Spouse/Partner 4 

Father  1 

Mother 2 

Length of time supporting the person living with 

dementia  

 

0-4 5 

5-9 2 

 
6.3.4 Workshop procedure 

Workshops were completed online and each person living with dementia and their support persons attended a 

single workshop. Workshops were completed online for a few reasons. Firstly, people living with dementia 

and their support persons reported that they were more comfortable with an online workshop format because 

of the COVID-19 pandemic. Secondly, people living with dementia and their support persons were located in 

various locations in Ireland, which made it difficult to arrange a suitable location that did not require long 

travel periods. As recommended by people living with dementia and their support persons, group sizes were 

kept small (four people per group) to accommodate the online format and not overwhelm people living with 

dementia. Moreover, people living with dementia and their nominated support persons participated in the same 

workshop for support and reassurance purposes. Table 6.4 presents details of the number of people attending 

each workshop. One person living with dementia and their support person opted to complete a workshop by 

themselves as they were unavailable on the same dates as other group members. Another person with dementia 

only attended part of their workshop. However, their support persons continued to attend the remainder of the 

session, and they were provided with details of the findings to reflect on afterwards.  

 
Table 6.4 Workshops Attendance* 

Workshop 
Number of people living with 

dementia 

Number of support 

persons 

A 2 2 

B 2 2 

C 2 2 

D 1 1 

*each person living with dementia and their support persons attended the same workshop 



Chapter Six 

123 

 

 

The lead researcher (AF) facilitated each workshop discussion, and another research team member (GR) 

assisted with logistical elements such as managing the Zoom platform and any technical issues. A semi-

structured format was used and is presented in Appendix 6.1. This format enabled flexibility, which was 

considered important for this population as it incorporated prompts to gather additional information and 

promote conversations. The workshops started with (a) introductions, (b) an update on the current work to date 

and previous PAR outcomes, (c) a discussion of shared activities and music preferences, (d) a discussion on 

the social aspects of avatar representation and communication methods (verbal and non-verbal), (e) a 

discussion of controller interaction and navigation in the MUVR and (f) close. A break was provided during 

each workshop, and people living with dementia and their caregivers were encouraged to advise the researchers 

if they wished to take additional breaks during the online sessions.  

 
Images of the VR application were also provided, along with a basic MUVR space and sample avatar ideas to 

prompt discussion on the MUVR content. Two worksheets were also incorporated to detail the activity and 

music preferences into the workshop session. These focused on eliciting design preferences relating to each 

research objective, and details of each sheet are presented in Table 6.5. Worksheets and video presentations 

aligned with Shastri et al. (2021) work as they provided implicit cues to spark discussion for people living with 

dementia. In this research, the physical worksheets were used to stimulate discussions and present information 

on abstract topics, such as avatar design and the scale of the virtual environment. These worksheets and images 

were provided, as requested by co-researchers, at least one week before the workshops either by email or 

posted to their homes. People living with dementia and their support persons felt that this would allow them 

to come prepared to the meeting and, in particular, would help reduce any anxieties, thereby enabling them to 

contribute meaningfully to the workshop discussions.  

 

Table 6.5 Description of worksheets and images used in each workshop and their purpose 

Worksheet/Images Description Purpose 

Image of the current 

application 

Images of the training environment and the forest 

as iterated from the previous PAR Phase One, 

Cycle One. Images included the forest scene and 

walkway that lead to the MUVR social space. 

 

To elicit perceptions of the virtual 

environment aesthetic and 

multisensory content.  

A. Preferred shared 

activities and music 

(worksheet) 

A worksheet to elicit conversation regarding 

preferred shared activities and music options that 

could be included in the MUVR application. 

To elicit the activity and music 

preferences of people living with 

dementia and their support 

persons and how these may be 

integrated into the MUVR 

application. 

B. Avatar 

representation 

(worksheet) 

A worksheet with a male avatar - óJohnô - and a 

female avatar - óSallyô 

Basic personas were used to describe the purpose of 

the avatars 

Two avatar software programs were used to create 

the avatars, namely ReadyPlayerMe (RPM) and 

MakeHuman (MH). Both programs have been used 

in other VR studies with older adults and people 

To elicit avatar preferences of 

people living with dementia and 

their support persons to represent 

themselves in the MUVR 

application. 
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living with dementia (Baker et al., 2019; Carrasco 

et al., 2017; Puri et al., 2017). The worksheets also 

provided examples of full and partial body avatars. 

Image of the MUVR 

space 

An image of an open space to instigate discussion 

of the preferred content and VR designs to be 

integrated into this space.

 

To elicit the multisensory content 

of the MUVR application to 

support social connectedness.  

 

6.4 Data Analysis 

The qualitative data collected from each workshop in Cycle One were audio-recorded and transcribed 

verbatim. Transcripts were then imported into NVivo 20 to store and manage data analysis. Braun and Clarkeôs 

(2019) approach to reflexive thematic analysis (TA) guided the analysis of the transcripts. This approach was 

chosen as it had successfully been applied in other qualitative studies to inform VR design with older adults 

(Baker, Waycott, et al., 2019) and people living with dementia (Hodge et al., 2018; Karaosmanoglu et al., 

2021). It also aligned more broadly with Human-Computer Interaction research which used thematic analysis 

to elicit technology design insights for people with early onset dementia and MCI (Shastri et al., 2021). This 

TA approach enabled the construction of themes drawing on the lived experiences of people living with 

dementia and their support persons to address the research objectives and identify their design preferences for 

the MUVR application. AF read and re-read the transcripts to become familiar with their content and applied 

the six stages of TA to code and derive salient and latent themes. An inductive and bottom-up approach to data 

analysis was taken, and a reflexive diary was maintained throughout. The data from each of the four workshops, 

which included people with dementia and their support persons, were analysed and coded together to provide 

a comprehensive understanding of their collective design preferences. Aligned with the PAR process of 

reflecting and acting on the results, a video presentation of the preliminary findings was circulated to people 

living with dementia and their support persons. This method of communication was selected by the people 

living with dementia and their support persons. They were encouraged to reflect and confirm whether they felt 

that the findings accurately reflected their discussions. The feedback received was then inputted into NVivo 

20 as a memo to supplement and add context to the findings from Cycle One. Additionally, any feedback 

obtained from Cycle Two was used to inform the themes and subthemes and refine the MUVR design 

preferences as reported in Table 6.6.  

 
6.5 Trustworthiness 

Transferability, confirmability, credibility and dependability were established through several means. In line 

with previous PAR Phases, a description of the community of interest and the findings (supported by primary 

quotations) are provided to aid transferability. A reflexive statement to aid in understanding how the research 

teamôs background shaped the analysis and interpretation has already been presented throughout this thesis. To 

establish credibility and confirmability, older people living with dementia and their support persons, as 

requested, were sent the preliminary findings in a video presentation by email and encouraged to confirm if 

they felt that the findings accurately reflected their discussions. The feedback received was then inputted into 

NVivo 20 as a memo to add context to the workshop findings or to refine the themes. The wider research team 

(DC, GR, SR, AB, MB) also reviewed the themes, arising from the analysis and provided critical feedback.  

 
6.6 Findings 

Two main themes were developed from the data related to the design of the MUVR application to promote or 

maintain social connectedness. These were 1) enriching social connectedness through familiarity and 2) an 

easy-to-use and adaptable MUVR design to enrich social connectedness.  
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6.6.1 Promoting social connectedness through familiarity  

People living with dementia and their support persons noted that familiarity with the MUVR application was 

an important design consideration to promote social connectedness. This familiarity was considered necessary 

in the context of who they used the MUVR with, the avatar design, multi-sensory content, and the types of 

shared activities.  

 
People living with dementia and support persons expressed their desire to use a MUVR application to 

strengthen and/or maintain their relationships with familiar others, such as family members or their informal 

support persons. This preference was expressed across all workshops and age ranges of people living with 

dementia.  

 
ñDo you think [CG2] would be the person you'd like to use it [MUVE] with? Or would you have anyone else 

you think would be a good person to try the headset with?ò (AF) [..] ñCG2 would be great. Yeah. That'd be 

fantastic actually!ò (PwD2) 

 
ñI can only speak for myself; I would absolutely love to be sitting beside Mom and Dad or whoever, another 

family member, somebody I knew. Because I think that's part of the relationship to have fun with it. Like 

waving at somebody and knowing that we're standing beside each other in the same way that you know, we 

know each other. It's actually very importantò (CG3) 

 
One support person attributed the value of using the MUVR application with someone familiar as a means of 

encouraging their family member with dementia to engage with the application in the first instance.  

 
ñI think definitely [use VR], with somebody that the person [living with dementia] is familiar with, and with 

another person that is comfortable with them (CG5) [..] So, the sense of being familiar with who you're using 

it, would be important?ò[AF] [..] ñit would probably be much better taken on board if it's somebody that the 

person [living with dementia] is familiar with [CG5]ò (PwD5) 

 
The MUVR application was perceived to provide people living with dementia with broader connections 

outside of their family and friends. Some support persons and people living with dementia mentioned the 

possibility of using MUVR with younger family members to foster the ñsynergyò between the different 

generations.  

 
ñFor me, it [the use case for MUVR] would be family and grandchildrenò (PwD9) 

 
ñI think it will be nice for them [people living with dementia], like maybe to have a connection with their 

granddaughter. If it was a game that even young children could play at their level, it doesn't have to be a 

complicated game [..] the synergy between the two groups could be goodò (CG1) 

 
The MUVR application was perceived to provide people living with dementia with broader connections 

outside of their family and friends. A person living with dementia noted they wereñopen to anythingò. When 

asked if they would use MUVR with others outside the family, another person living with dementia, stated, ñIt 

is a possibility. I wouldn't rule it outò. However, it was evident that an existing relationship or level of 

familiarity was necessary when using MUVR with others outside of their immediate family and friends. For 

example, being part of an existing social group, support group, sharing a diagnosis of dementia or membership 

in a community day centre.  

 
ñIt might be worth exploring beyond that [use with family], as well. I don't know your [her husband with 

dementiasô] pub buddies! [..] If there are dementia support groups and members of those are using it with 

their families, then it could extend it to use with other members of the support groupò (CG6) 
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ñIf you are to introduce something like this into a day centre in a group or with whoever is there, I think that 

could work wellò (CG5) 

 
Interestingly, those who had experienced memory difficulties for less than four years mainly expressed more 

of a willingness to use MUVR with others outside of family and friends. In contrast, those experiencing 

memory difficulties for a more extended period preferred to use the MUVR with close family or friends.  

 
Across all design workshops, people living with dementia and their support persons agreed that for MUVR to 

support social connectedness, it should have a familiar layout and multisensory content. They noted that the 

MUVR environment should portray an open, communal virtual space relatable to real life. For example, a 

village theme with various stores, a community centre, a carnival or funfair-themed environments were 

discussed. Although the support persons mainly proposed such suggestions, they were positively perceived 

and confirmed by people living with dementia during the workshops. 

 
ñIf you see a lovely town [ ..]  I think initially it's going to be a smoother introduction to where you're goingò 

(CG3) 

 
ñHow about a village theme? If you had a library, we could associate that with books. If you had a travel 

store in the village, that stuff might be where you're going to go to do travelò (CG1) 

 
ñThe focal point of the community, the town hall, a focal point that we can go and search out activities and 

go into the different venues or places. That's exactly how I would have envisioned it[..] maybe the community 

centre could be the focal point, we all branch out into the different activities, maybe meet there first, and go 

on with their activitiesò (CG7) 

 
ñInstead of opening a door, maybe the tent flips open, you would just go up, and you'd have, you know, ping 

pong in one [tent] or draughts in anotherò (PwD9) 

 
ñIf you sort of split it [the social environment] up into various areas so, you have history in one place, bridge 

in another. You know that it is split off into different categories or whateverò (PwD1) 

 
Familiar multisensory elements within the MUVR application such as visuals and sounds were also considered 

necessary by people living with dementia and their support persons. One person living with dementia reported 

that familiar and realistic content would ñmake it [VR] a lot easier [..] to understand or acceptò. The sample 

images of the forested area presented at the workshop received positive feedback across all design workshops. 

Moreover, the colours and content were perceived as pleasant and welcoming. Relatable and easily identifiable 

content in particular was considered important to support social connectedness as focal talking points. For 

example, incorporating bright colours, bird songs, and water sounds into the nature elements and outdoor 

forested areas into the application.   

 
ñHeading out into the into the garden, everything was super actually; lovely colours and everythingò 

(PwD1) 

 
ñI think that they [images of the MUVR application] are lovely, I really think it's great. I like the colours, 

and I like the themes you've chosen. So I think it's goodò (PwD9) 

 
ñDo you have sound yet? [..] because I associate birds with a forested area. I live in the country, and that is 

what hear when I go outsideò (CG5) 

 
ñI would love the sound of rustling leaves, the water maybe trickling, all of that would be lovelyò (CG3) 
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ñI would like that [nature soundscape in the virtual environment], yeah!ò (PwD2) 

 
Additionally, one support person considered it helpful to have the same familiar introduction to MUVR each 

time as it would be easier to orientate people living with dementia to the technology.  

 
ñI suppose the thing is, if you were using this [MUVR] regularly, it would become very familiarò (CG6) 

 
Shared activities also needed to be familiar and hold mutual interest for both people with dementia and their 

support persons. This was considered an important means of supporting social connectedness. Across all 

workshops, people living with dementia and their support persons collaboratively chose activities and music 

preferences that held mutual interest and would support social connectedness. Common areas of interest across 

workshops included music and dance, nature, sport, travel, virtual vacations, cognitive stimulation activities 

(such as word searches or word games), fantasy and role-play games, meditation and mindfulness activities.  

 

Such activities and music preferences were chosen as they were familiar and related to people living with 

dementia or their support persons current or past interests. They were also perceived to reconnect people living 

with dementia with activities that ñyou wouldn't normally get to doò or may no longer be accessible. For 

example, including sports or music that the person with dementia previously engaged in or enjoyed.  

 
ñI think the jukebox idea is a great one. Even from his 20s, he [PwD6] would find a piece of music that he 

really loved, and he would just keep listening on repeatò (CG6) 

 
ñBadminton, or those sorts of things. We used to play tennis on the Wiiò (PwD9) 

 
In contrast to familiarity, one couple suggested including novel fairground activities to foster shared fun with 

one another: ñI think the fairground appeals to me because it is the idea of funò. This sense of fun was also 

considered by others as an important element for the MUVR application and the activities to include.  

 
ñI think there is that fun aspect. It's important to have that fun element. I wouldn't be too worried about it 

being too well, babyish. I think it has to be playful to be engagingò (CG6). ñYeah, I see [PwD6] you're 

nodding there as wellò [AF].ñI am, yeah!ò(PwD6) 

 
There was mutual agreement among people living with dementia and their support persons across all 

workshops that the avatars in the MUVR application must be familiar, friendly, and approachable to support 

social connectedness. When discussing worksheet C, the full-body, human-like avatars were universally 

favoured. This preference was attributed to their resemblance with real-life humans as opposed to half-body 

or partial body options which were considered ñtoo abstractò, confusing, creepy, non-human and unappealing.    

 
ñI'm not really into the head and hands [half-bodied avatars] [..] It just doesn't look like a personò (PwD6) 

 
ñI think it [half-bodied avatar] looks a bit creepy [..] I just remind me of all those movies, you know, spooky 

movies, I just don't like itò (PwD9) 

 
ñWhere is the rest of their [half-bodied avatar] body and why has it got floating hands?ò (CG3) 

 
When discussing the avatar options presented in Worksheet B, the MakeHuman options were considered 

ñmenacingò and unapproachable by some people living with dementia and their support persons. Support 

persons attributed the ñgruesomeò perception of MakeHuman avatars to their origin in aggressive video games. 

In contrast, the ReadyPlayerMe options were perceived as ñbrighterò and ñfriendlierò. Interestingly, during 

the workshops, designing a fully realistic avatar for each person was not considered a priority. Still, an 

important consideration was that the avatar was appealing to the person living with dementia.  
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ñI think just to have someone [an avatar] pleasant, you don't have to have them matching up, you know, just 

have someone that will entice youò(CG2) 

 
ñIt's all [selecting an avatar] kind of just fun, really. You know, don't take it too seriously!ò (PwD9) 

 
ñAvoid the fuss. I think the concept [of avatars] for the person with dementia, they may or may not get it. But 

that won't stop them from enjoying it.ò (CG6) 

 
ñBoth of them [avatar options] seemed appealing. But I didn't feel huge amount about any of the avatars, I 

wouldn't have put a huge amount [of emphasis] on them, it is kind of more about the experience [of being in 

MUVR]ò (CG9) 

 
Despite some of the negative perceptions of the MakeHuman avatars, some support persons agreed that they 

were important to include as they could represent age, which the ReadyPlayerMe option did not afford. This 

was considered an important means for people living with dementia to recognise their family members in 

MUVR and maintain familiarity. Interestingly, others were neutral regarding the representation of age or 

preferred to appear younger through their chosen avatar. One support person reported that using a younger 

avatar representation could be an energising experience: 

 
ñFor me age, it depends on the person. I think sometimes with activities, if you look young, you feel young, 

the energy is there. I think age is important, but I do like that they can look young and feel young.ò (CG6) 

 

6.6.2 An easy-to-use and adaptable MUVR design to support social connectedness 

A common thread across all workshops was the desire for an adaptable and intuitive MUVR design to support 

social connectedness. The MUVR had to be easy to use, designed for sustainability and could adapt to the 

changing needs of people living with dementia across their dementia journey. This included preferences for 

natural and accessible communication methods, minimal controller use and navigation, various activity levels 

and an undemanding aesthetic.  

 
To facilitate shared experiences and reciprocal interaction between avatars in MUVR, natural and accessible 

means of communication were preferred. Across workshops, it was considered essential to keep 

communication as intuitive as possible by speaking into the microphone in the HMD. This was chosen over 

typing options, which was considered a possible challenge for people living with dementia who were no longer 

using technologies such as laptops or smartphones. 

 
ñI think natural [communication], Dad doesn't use computers anymoreò (CG3). ñYeah, I agree. I think keep 

it natural, not so complicatedò (CG5) 

 
ñI don't think it [verbal communication] has to be so perfect that, you know, it loses all reality. I would be 

quite happy with that [talking through the HMD]ò (PwD7) 

 
The importance of people living with dementia easily identifying other avatars and who is speaking in MUVR 

was discussed across workshops. Including nametags for each avatar or highlighting them when they are 

speaking in MUVR were suggested as design preferences.  

 
ñI think it's important that the name is above for the identity and all that sort of thing, because then you 

know, exactly who you're dealing with at all stagesò (PwD7) 

 
ñYou'd have to have a name over them or to one side or acrossò (PwD1) 
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ñIf you had the light up screen or something to signify talkingò (CG9) 

 
Additionally, one support person expressed a preference for simple avatar lip sync that worked well to avoid 

frustration for people living with dementia and their support persons when the lips do not match when they are 

speaking. 

 
ñOn the lips moving thing [lip sync]. [..] If you're watching something and subtitles [..] and the timing has 

gone off, and the audio doesn't match the lips, I find that very distracting and quite annoying. So, you could 

end up getting really distracted by that if the technology didn't match with itò (CG9) 

Adequate volume was also mentioned as a key design factor to accommodate the sensory needs of people 

living with dementia, such as those wearing hearing aids. 

 
ñI think, again, it might be the clarity of the sound. [husband living with dementia] wears hearing aids. So, 

you know, how clearly you can hear the sound with a hearing aid.ò (CG1) 

 
Natural and simple non-verbal avatar communication was also considered an important design consideration 

for the MUVR application. One person with dementia noted that accounting for non-verbal communication 

ñmakes it more realisticò (PwD7). Moreover, a support person highlighted the importance of physical gestures 

and being able to see each otherôs movements in the MUVR.  

 
ñI do think the physical gestures are important; it's a big part of the novelty of being in the VR environments 

that you could express with your arms and that it will be seen by the other personò (CG6) 

 
There was universal agreement on the need for simple and efficient interaction in MUVR through the use of 

one main controller button to ópoint and clickô. It was important that this means of interaction stayed consistent 

throughout each MUVR experience for people living with dementia.  

 
ñIdeally, you would point out the building you want to go into and then click, and it will bring you thereò 

[PwD1]. ñSo, keep it quite simple?ò [AF]. ñAbsolutely!ò (PwD1) 

 
ñI think make it [interaction in MUVR] simpler, and you would get much more from it. My mom would have 

much better enjoyment of the whole thingò (CG5) 

 
ñYou can scroll but I actually think the point and click is simpler in some waysò [CG6]. ñAre you happy with 

the just the one button?ò [AF]. ñI think that anything new is a bit strange, and you adapt to it. As long as 

you learn that once and then it's the same, you don't have to keep learning something else the next week [you 

use MUVR]ò (PwD9) 

 
Simple, intuitive menu options and user interface (UI) panels within MUVR were also perceived as necessary 

design features to aid ease of navigation. In addition, they felt that the technology should operate as expected 

and include prompts to alert them when something was wrong. In this way, any panic and frustration would be 

reduced.  

 

ñI just think when the screen goes black [when moving the avatar in the MUVE], it means that the 

computer's broken or something, so if it could be something else, it would let you know if you are changing 

the screen or doing something with the applications, so you don't panic and rush to turn it off and reboot it 

and all that kind of stuffò (PwD9) [..] ñIf it went fuzzy or something instead [of black]ò (CG9). ñYeah, so an 

obvious prompt that the program is still workingò (PwD9) 
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ñAnything that doesn't function as expected when somebody is using it is going to be a frustration, I suppose. 

So, it has to be fool proof, that if you click the wrong thing, that it won't cause a reaction in the person or 

think they've done something wrongò (CG6) 

 
Across all workshops, people living with dementia and their support persons agreed that each activity should 

be well labelled and easy to find to make navigation easier and less stressful. It was also considered useful to 

map each activity to a related storefront, with clear labels. For example, having the music activities mapped to 

a dancehall storefront. The meant that each activity had a clear and designated location in the MUVR 

application. 

 
ñHaving the name of the activity and a picture of the activity, I like that whole idea.ò (CG5) 

 
ñIf you sort of split it [the activities in the MUVE] up into various areas so, you have history [activity] in 

one place, bridge [activity] in another. You know that it is split off into different categoriesò (PwD1) 

 
ñIf it's clear exactly what everything relates to, as well that you're not frantic if you're looking for something 

in particular, that it's easy to findò (PwD9) 

 
People living with dementia and their support persons across all design workshops expressed a desire ñto have 

a choiceò (PwD6) between interactive and passive activities to suit their preferences on a given day or across 

their dementia journey.  

 
ñOne day you might be in the mood just for listening to a concert and relaxing. Another time, you might be 

in the mood for something more energetic, and so a mix will be perfectò(CG1) 

 
ñI think a circus is a circus or fair, and those kinds of visuals haven't changed over time. Ideally, you want it 

to be future-proofed as wellò (CG6) 

 
People living with dementia and their support persons perceived that approximately 20 to 25 minutes was an 

acceptable amount of time spent using the MUVR application. They also discussed the need to be able to take 

a break during the MUVR experience if required and to end the session at any point. In addition, in one 

workshop, people living with dementia and their support persons preferred a clear indication of when the 

MUVR session was ending. 

 
ñIf you had some sort of a dimming out or something more gentle [..] ignore that kind of alarm or whatever. 

[..] Gradually fade, you know, like when the lights go down in the cinemaò (CG1) 

 
ñI always think generally, 20 minutes is probably fine, and you can come out if you want to leave at any 

pointò(CG3) 

 
ñ[..] I don't think you'd want to be there for an hour, but you might think we're going to love it, but then 15 

minutes might be enough or 20 minutesò (PwD6) 

 

A few people living with dementia and their support persons indicated that having to go through the onboarding 

lobby environment to access the MUVR every time could be a bit ñoff-puttingò as it would take more time. It 

was considered easier if there was an opportunity to skip this stage if preferred.  

 
ñHaving the ability to go from point A to point B. You know, essentially that it doesn't take you too long. 

While the thing [lobby and walkway] is lovely and all that, but you don't necessarily want to go through it 

every time because that may put people offò (PwD1) 
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A summary of the various design preferences to support or maintain social connectedness voiced by people 

with dementia and their support persons in the aforementioned themes is presented in Table 6.6. 

 

Table 6.6 Summary of the design preferences for the MUVR application to promote or maintain social connectedness 

The design preferences of people with dementia and their support persons to inform the MUVR application to 

promote or maintain social connectedness 

Facilitate MUVR use with familiar others  

- Enable two or more avatars to be simultaneously in the same MUVE. 

- Support social connectedness with people who are familiar or have a common interest with people living 

with dementia.  

- Facilitate social connectedness with those who people living with dementia have a personal relationship 

with such as their support persons, family, or friends. 

Include shared activities with a level of familiarity  

- Integrate meaningful shared activities into the virtual social space. These activities should have a shared 

interest for both people living with dementia and their support persons and can instigate mutual interaction 

and conversation. 

- These activities may be different from day-to-day activities such as carnival games or a curated music 

playlist with an emphasis on achieving a sense of shared fun and engagement. 

Relatable avatar design and representation  

- Include full-bodied, humanistic avatars as opposed to more abstract half or partial body options. 

- Have a library of different avatars that can be selected at the beginning of the MUVR session.  

- Include avatar options that are familiar and friendly, while also having some fantasy avatar options.  

- Include avatar options that can account for age (or not), depending on the individual preferences of people 

living with dementia. 

- Provide a clear means of identifying avatars in MUVR by using avatar nametags or highlighting avatars 

when they are speaking. 

Natural and easy means of communication  

- Facilitate avatar-mediated communication between users in the MUVR application.   

- Enable natural verbal communication between avatars, achieved through talking with one another and 

having this picked up by the headset microphone. 

- Facilitate non-verbal communication with full-bodied avatars. Using the handheld controllers to interact 

non-verbally with others.  

Familiar and multisensory content and activity preferences  

- Include familiar multisensory content to spark interest and engagement for both the person living with 

dementia and their support persons, such as nature, a communal town square with various storefronts with 

accompanying sounds.  

- Translate a familiar community space into MUVR, which is open and welcoming.  

- Utilise bright and inviting colours in MUVR such as bright coloured flowers or different coloured leaves 

on trees. 

Easy to operate MUVR and activities 

- Have clearly labelled activities utilising contrast colours.  

- Have easy to interpret written instructions that aid understanding within MUVR. 

- Easy means of entering and exiting activities. 

- An adaptive design that can accommodate the changing functional needs of people with dementia through 

the inclusion of a range of passive and interactive activities. 

- Interact in MUVR through one main controller button. 

Adaptive activities and interaction 

- Include suitable activity levels and a range of interactive and passive activities.  

- Keep the length of usage for the MUVR application to 20- 25 minutes per session and encourage breaks if 

necessary.  

- Have the same familiar MUVR design to aid familiarity for each session. 

 

6.7 Discussion  

PAR Phase Three (Cycles One and Two) elicited the first-hand design preferences of people living with 

dementia and their support persons through four online workshops to inform the design and development of a 

MUVR application to promote or maintain their social connectedness. Two overarching themes were 
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constructed, and for convenience, a summary of the design preferences outlined in these themes are presented 

in Table 6.6.  

 
The first theme, enriching social connectedness through familiarity, described people living with dementiaôs 

need to experience MUVR with someone familiar, including familiar avatars, activities, and multisensory 

content. This preference for familiarity was reflected in other VR research with older adults, whereby 

participants expressed a preference for the VR application to ñreflect ordinary environments and people, rather 

than ñgamifiedò scenarios that bestow users with superhuman abilities to perform challenging tasksò (Kalantari 

et al., 2023, p.2). Using MUVR with those whom people living with dementia had a pre-existing, close 

relationships or with those who shared a common interest was seen as a source of comfort and encouragement 

and was a consistent finding across the workshops. Other single and MUVR and dementia research reported 

increased social benefits for people living with dementia when they shared the experience with their support 

person (Afifi et al., 2021, 2023; Karaosmanoglu et al., 2021). However, these studies represent a minority of 

MUVR and dementia research. MUVR applications, such as the one proposed in this thesis, aim to address 

this research gap, seeking to develop appropriate opportunities in MUVR for shared meaningful activities 

between the person living with dementia and their support person to support their social connectedness.   

 

The findings also indicated the importance of facilitating a sense of social presence in MUVR. Research 

highlights the importance of social presence in MUVR as it enabled shared experiences and promoted social 

connectedness among general users and older adults (Baker et al., 2021; Lee et al., 2021). Additionally, Van 

Bel et al. (2009) described óawareness of oneôs presenceô in MUVR and supporting óclosenessô between users 

as two important dimensions necessary to support social connectedness. Likewise, in this PAR Phase, seeing, 

identifying and interacting with one another using avatars in MUVR was considered important to support 

social connectedness. Across workshops, full-bodied avatars that could facilitate non-verbal communication 

such as waving or moving arms and hands through the hand-held controllers were favoured. Being aware of 

one anotherôs avatars through virtual nametags and verbally talking to one another were also welcome design 

aspects to support closeness, social presence and awareness among people living with dementia and their 

support persons. These findings provide novel insights into how avatars may be perceived by people living 

with dementia in MUVR and support social connectedness, an area that is presently in its infancy.  

 
In this PAR Phase, people living with dementia and their support persons were presented with two avatar 

designs (MakeHuman and ReadyPlayerMe), both with full-body and half/partial-body representations. Both 

design programs have been positively perceived and considered relatable to people across the lifespan in 

previous studies by Herder et al. (2019) and Jones et al. (2022). However, the findings of the current study 

contest this as people living with dementia and their support persons perceived some MakeHuman avatar 

options as menacing and unappealing. Similar negative perceptions were described in previous work by Baker 

et al. (2019a) and Siriaraya and Ang (2017), whereby older adults and people living with dementia associated 

MakeHuman avatars as villains and perceived them to be unappealing. Previous VR studies with older adults 

and people living with dementia also identified the need to include avatars that can account for age (Baker et 

al., 2019a, 2019b; Siriaraya & Ang, 2017; Wei et al., 2023). Although accounting for age was not considered 

important for people living with dementia, the support persons considered wished to have the option for their 

family member living with dementia. It is important to note that in the context of this research, while 

MakeHuman avatars were negatively perceived, they were the only designs to account for different ages and 

therefore were necessary to include in the MUVR application to reflect this design preference. Having a library 

of various avatar options was also perceived to provide people living with dementia and their support persons 

with the agency to decide how they wanted to be portrayed in MUVR. This finding also corresponded with 

Carrasco et al. (2017), who found that some older adults may wish to reinvent themselves through their avatar 

appearance by dressing in costume or changing their features colour.  

 
Familiar activities corresponding to the real-life interests of people living with dementia have ensured positive 

experiences in previous single-user VR dementia studies by Matsangidou et al. (2023) and Siriaraya and Ang 

(2017). The findings of this PAR Phase also found that familiar and personally relevant content and activities 
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in MUVR were considered crucial to evoke memories, spark conversations, and enrich the social 

connectedness of people living with dementia and their support persons. These findings concurred with the 

outcomes of Baker et al. (2021) and Waycott et al. (2019) in their technology design studies with older adults. 

In the context of this PAR Phase, having shared activities in MUVR also addressed Van Bel et al.ôs (2009) 

dimensions of social connectedness, namely, óknowing one anotherôs experienceô and óshared understandingô. 

Mutually engaging in shared activities was considered an important design preference to provide people living 

with dementia and their support persons with the opportunities to converse about the content and share their 

life stories with one another. This also aligned with Zhao et al. (2024), who found that having activities that 

both older adults and their support persons can ascribe meaning and value was important. Providing dedicated 

time during each workshop to discuss preferred activities was invaluable, as getting the activity preferences 

correct was important for people living with dementia and their support persons and set the tone for their future 

MUVR experiences in PAR Phase Four. 

 
The second theme related to the need for an easy-to-use MUVR application to enrich social experiences and 

improve the quality of their shared MUVR experience. This may relate to Van Belôs ócontact qualityô dimension 

of social connectedness. When the application is natural to use and can support oneôs needs, people living with 

dementia may become less concerned with usability and lean into the shared experiences and engagements in 

MUVR, as was the case in this study. This aligned with Toômah and du Toitôs (2024) findings, who reported 

that the VR experience is not so much about the hardware used, but the level of support and consideration for 

the needs and preferences of people living with dementia. Engaging in MUVR then becomes an enjoyable 

social experience. People living with dementia and their support persons preferred simple avatar-mediated 

communication and speaking into the headset microphone as you would in real-life. Likewise, Baker et al. 

(2019a) advised that MUVR applications for older adults support both forms of communication through lip-

sync functionality and accurate hand-tracking systems. The findings of this PAR phase noted that people living 

with dementia and their support persons preferred simple verbal communication and simple lip-sync as 

opposed to typing. This concurs with the studies of  O'Connor et al. (2014) and Waycott et al. (2016), which 

found that being represented as an avatar facilitated authentic communication compared to typing or texting, 

provided it was clear which avatar was speaking to avoid unnecessary anxiety or disruption. This concern 

which was also highlighted by people with dementia and their support persons in the current PAR phase 

findings.  

 
Additionally, people living with dementia and their support persons expressed a preference for a MUVR 

application that could easily accommodate the changing needs of people across their dementia journey. An 

easy-to-operate MUVR application reported in this PAR phase, included an easy means of communicating 

with one another, one-button controller interaction and navigation, and a range of activity levels ranging from 

passive to more interactive and clear labelling and instructions in MUVR. A design preference from the 

findings was to have activities with various difficulty levels so the proposed MUVR application, would remain 

accessible and meaningful for them to use. This aligns with Karaosmanoglu et al. (2021), suggestion for an 

ñinverse game flow channelò (p. 252) in VR to account for people living with dementiaôs changing needs. An 

adaptive design was therefore considered important in the findings of this PAR phase to support sustainability 

and align with calls from Koh et al. (2022) to consider and anticipate the future needs, abilities, and 

occupational preferences of people living with dementia and their support persons when designing socially 

assistive technologies. Liddle et al. (2022) also highlights the importance of adaptive design as people living 

with dementia often have challenges with ongoing technology and are likely to abandon its use when it cannot 

support such changes.  

 
6.8 Strengths and Limitations  

PAR Phase Three aimed to elicit the design preferences of people living with dementia and their support 

persons to inform a MUVR application to promote or maintain social connectedness. The strength of this work 

lies in its unique focus on MUVR design for social connectedness from the bottom-up. Additionally, the design 

preferences were elicited through the primary accounts of end-users, i.e., people living with dementia and their 

support persons. Therefore, their lived experiences of technology, social connectedness and dementia will 
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directly influence the design and development of the MUVR. The online workshop format fostered group 

synergies and encouraged the discussion of new ideas and insights from people living with dementia and their 

support persons from the comfort of their own homes. The value in online formats is also acknowledged by 

Jones et al. (2021), in their use of focus groups with people with neurodegenerative diseases. This PAR phase 

was, as mentioned, informed by the previous phases, so the workshop's format, size, and duration and research 

materials were agreed in advance and familiar to the people with dementia and their support persons. Moreover, 

people living with dementia and their support persons had already previously met online, so they were familiar 

with one another and the online videoconferencing platform Zoom. Therefore, the familiarity with the research 

process, the technology, the researcher and the co-researchers increased engagement and knowledge sharing 

during the shared workshops. Additionally, worksheets elicited feedback on abstract areas such as avatar 

preferences and perceptions that may have been difficult for people with dementia and their support persons 

to describe verbally. This aligns with other research, who advocate for the use of ñtangible techniquesò such 

as images of videos to spark conversation (Collins et al., 2022, p.1142). Despite the strengths of this work, 

there were also some limitations. 

 
A small sample of people living with dementia and their support persons were involved in this PAR phase. 

However, small sample sizes in first-stage technology design and dementia research such as this is not 

uncommon (Shastri et al. 2021). Despite the best efforts of the facilitators, support persons sometimes tended 

to talk more than people living with dementia, a sentiment that is often highlighted as something that needs to 

be accounted for in prior dementia research, in order to avoid domination (Runacres & Herron, 2023). 

Nonetheless by noting the nonverbal cues of the person with dementia when their support persons spoke, and 

by gently verifying that the support persons accounts reflected the views of the person living with dementia, 

ensured that the information collected equally reflected everyoneôs views. Such strategies align with other 

research involving a ócaregiver-patientô relationship (Jones et al., 2021). In addition, people living with 

dementia were given time to reflect on the findings and to review early MUVR iterations to ensure they felt 

that their preferences were included. One workshop consisted of one person with dementia and their support 

person as they were unavailable on the other workshop dates, it may be that the absence of group interactions 

limited the discussion and thereby the richness of the data. As noted by Baker et al. (2021) and Zhao et al. 

(2024), this variance in participation is not uncommon in research such as this and should not impact the overall 

findings once opportunities to review and provide feedback on the findings are provided to those involved, as 

was the case in this research. Finally, people with dementia and their support persons were not able to verify 

early MUVR developments by directly observing changes through the VR headset due to COVID-19. Such 

first-hand immersive experiences may have provided a more detailed view of each avatar design and MUVR 

content and elicited additional feedback compared to viewing it on the 2D screen or images.  

 
6.9 Conclusion 

There was a paucity of existing research exploring how best to design MUVR to promote or maintain the social 

connectedness of people living with dementia and their support persons. Therefore, this PAR Phase Three was 

conducted, building on the outcomes from the previous PAR phases. Qualitative online workshops were 

conducted, drawing on the experiential knowledge of people living with dementia (n=7) and their support 

persons (n=7) to elicit their design preferences. The findings included the importance of having familiar and 

relatable VR content to support social connectedness and the importance of having an easy-to-use and adaptive 

design.  
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6.10 Chapter Six: Summary and Segue 

This chapter reported Phase Three, Cycles One and Two of this thesis. This phase aimed to elicit the preferences 

of people with dementia and their support persons to inform the design of a MUVR application to promote or 

maintain their social connectedness. The findings and two themes demonstrated the various design preferences 

to inform the development of the MUVR application. The two themes denoted the importance of a familiar 

and relatable MUVR design and an easy-to-use application that would be suitable across the trajectory of 

dementia. The findings were translated into design preferences which were refined over two PAR cycles and 

implemented into the MUVR application. This led to the conceptualisation of the following PAR Phase Four, 

which will be discussed in the next chapter. 
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7.1 Chapter Seven Prologue 

This chapter4 presents Paper Five, which describes Phase Four, Cycles One and Two of this thesis. This phase 

is summarised in Figure 7.1.  

 

Figure 7. 1 PAR Phase Four, Cycles One and Two 

In the context of this thesis, the objective was: to explore the usability, acceptability and feasibility of a MUVR 

application and its potential to promote or maintain the social connectedness of people living with dementia 

and their support persons.  

 

Building on the previous PAR cycles, which elicited the design preferences for the application, it was 

considered important to provide people with dementia and their support persons with the opportunity to try the 

MUVR application together in their homes. Given that this was the first application of its kind, this phase was 

exploratory in nature, with the main intent of gaining an insight into people living with dementia and their 

support personsô experiences of using the MUVR application. Their experiences were framed within the 

domains of usability, acceptability and feasibility, as well as their perceived potential of the application to 

promote or maintain social connectedness. The two PAR cycles enabled the identification of areas of 

improvement in these domains and provided an opportunity to refine the MUVR application and re-test with 

the same group. These two cycles ensured that the research objective was addressed more comprehensively as 

opposed to relying on a single testing session.    

 
4 Additional details pertaining to this PAR Phase are also freely accessible through the Open Science Framework (OSF) 

repository: https://osf.io/tkdjw/?view_only=68761d8b68dd4f6b9e99b7f3ffb47ea1. Details of ethical approval, PILs and 

consent forms for this phase are provided in Appendix 7.1.  

 

https://osf.io/tkdjw/?view_only=68761d8b68dd4f6b9e99b7f3ffb47ea1
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7.2 Paper Five: A Multi -user Virtual Reality Social Connecting Space for People Living with Dementia 

and Their Caregivers: A Participatory Action Research Study  

 

Abstract 

Digital technologies such as virtual reality (VR) are increasingly designed and implemented to support people 

living with dementia who are at risk of loneliness and/or social isolation. Multi-user VR (MUVR), which 

involves simultaneous user engagement and a sense of being present together in VR, may promote and 

maintain social connectedness between people living with dementia and their support persons. This paper 

focuses on Phase Four of a larger participatory action research (PAR) project, which aimed to explore the 

usability, acceptability and feasibility of a MUVR application and its potential to support the social 

connectedness of people living with dementia and their support persons. The study involved five people living 

with dementia and their five support persons, who trialled the application in their homes over two PAR cycles. 

The researcher gathered feedback through individual semi-structured interviews and observational field notes. 

Reflexive thematic analysis guided qualitative data analysis, and the findings suggested that MUVR is a usable, 

acceptable, and feasible application for this population. The findings also indicated that MUVR shows promise 

in promoting or maintaining social connectedness among people living with dementia and their support 

persons. Nonetheless, further refinement is necessary to enhance the usability, acceptability and feasibility of 

the MUVR application, and these areas of refinement are presented in this paper, through design 

recommendations for future work. 

 

Keywords virtual reality; VR; social health; social connectedness; dementia 

Introduction and Background 

It is estimated that 55 million people worldwide are affected by dementia, with this figure expected to rise to 

152 million by 2050 (Patterson, 2018). Dementia is a progressive syndrome characterised by a deterioration in 

memory, thinking, behaviours and the ability to perform activities of daily living (World Health Organisation, 

2020). One area often impacted by dementia is social health (Drºes et al., 2017). Social health, as defined by 

Huber et al. (2011), involves a personôs ñcapacity to fulfil their potential and obligations, the ability to manage 

their life with some degree of independence despite a medical condition, and the ability to participate in social 

activitiesò (p. 236). Indeed, many researchers acknowledge the important role social health has in enabling 

individuals to live well with dementia (de Vugt & Drºes, 2017; Drºes et al., 2017; Vernooij-Dassen & Jeon, 

2016; Vernooij-Dassen et al., 2018). Social connectedness, a key component of social health and wellbeing, 

refers to a short-term or momentary experience of relatedness or belonging between people (Van Bel et al., 

2009). Van Bel et al. (2009) proposed that social connectedness consists of several dimensions: closeness, 

relationship saliency, knowing each otherôs experiences, contact quality and shared understanding. 

 

Social connectedness may guard against cognitive decline and dementia and is also considered an essential 

component of healthy ageing (Cooper et al., 2021; Di Marco et al., 2014; Pandey et al., 2021; Rutledge, 2011; 

Waycott et al., 2019). People living with dementia frequently experience difficulties communicating, often 

resulting in their withdrawal from previous social activities and networks, particularly as their condition 

progresses (Rausch et al., 2017; Van Orden & Heffner, 2022). This can lead to reduced self-efficacy and 

confidence, all of which can negatively impact social health and the ability of people living with dementia to 

stay socially connected (Alzheimerôs Society UK 2013; Birt et al., 2020; Drºes et al., 2006; Vernooij-Dassen 

& Jeon, 2016; Yu et al., 2016). The progression of dementia can also negatively impact the social connections 

and relationships of people living with dementia resulting in fewer opportunities for social connectedness with 

their support persons (Hoel et al., 2022; Rausch et al., 2017; Van Orden & Heffner, 2022).  

 

As of yet, there is no cure for dementia. Therefore, supporting people living with dementia to stay socially 

connected is vital to ensure they can ólive wellô with the condition (de Vugt & Drºes, 2017; Quinn et al., 2022; 

Vernooij-Dassen & Jeon, 2016). The importance of social connectedness for people living with dementia was 

further heightened because of the need for physical distancing during the COVID-19 pandemic, leading to an 

increased drive to identify ways of supporting social connections and, thereby, the social health of people living 
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with dementia (de Vugt & Drºes, 2017; Hanna et al., 2021; Quinn et al., 2022; Tuijt et al., 2021; Vernooij-

Dassen & Jeon, 2016).  

 

Researchers in the human-computer interaction (HCI) community are increasingly exploring the role of digital 

technology in improving the social health of people living with dementia (Barbosa et al., 2023; Heins et al., 

2021; Hoel et al., 2022; Hung et al., 2021; Pinto-Bruno et al., 2017). A recent HCI focus is on the development 

of technologies designed specifically to reduce loneliness and social isolation and support social 

connectedness. Such examples include telepresence robots (Moyle et al., 2017) and touch-screen tablets (Astell 

et al., 2010) to facilitate connections between people living with dementia and support persons, as well as 

virtual memory caf®s to help maintain connections with peers (Masoud et al., 2021). These digital technologies 

have yielded positive outcomes for those living with dementia and demonstrate the potential role of innovative 

technology in supporting social connectedness. 

 

Another emerging digital technology is virtual reality (VR) (Flynn et al., 2022a). VR is considered ña 

computer-generated digital environment that can be experienced and interacted with as if that environment 

were realò (Jerald, 2015, p.9). VR ranges from non-immersive, semi-immersive to fully immersive systems 

(Henderson et al., 2007; Martirosov et al., 2022). Fully immersive VR (the focus of this current paper) presents 

an artificial world and fully occludes the physical environment (Jerald, 2015; Martirosov et al., 2022). This is 

typically presented through a head-mounted display (HMD), accompanied by hand-held controllers, which 

enable users to interact and manipulate the virtual environment (VE) (Bryant et al., 2022; Martirosov et al., 

2022; Orr et al., 2021). A unique feature of VR is its ability to facilitate people living with dementia to access 

virtual environments (VEs) that may no longer be accessible to them due to physical, cognitive, and/or 

environmental challenges (Hodge et al., 2018; Siriaraya & Ang, 2014). Additionally, VR can support single or 

multi-user experiences.  

 

Single-user VR has been considered a useful, cost-effective, flexible and convenient means of delivering 

person-centred care for people living with dementia or those with mild cognitive impairment (MCI) (Kim et 

al., 2019). Similarly, VR (non-immersive to fully immersive) was described as an acceptable and usable 

technology that provides a positive user experience for people living with dementia (Flynn et al., 2022a). 

However, despite the positive associations of VR use in dementia contexts, the methodological quality of some 

VR research remains relatively low (Flynn et al., 2022a; Kim et al., 2019). Furthermore, most of the focus of 

VR use in dementia research has been on single-user experiences to address areas such as cognitive training 

and assessment, reminiscence or physical activity rather than multi-user experiences to support social 

outcomes (Afifi et al., 2021, 2023; Appel et al., 2021; Flynn et al., 2022a).  

 

Multi-user VR (MUVR) or social VR enables two or more people to be simultaneously present in the same 

multi-user virtual environment (MUVE), whereby multiple users can engage and socialise with one another 

(Zamanifard & Freeman, 2023). A key feature of MUVR is avatar-mediated communication. Avatars are 

considered a digital representation of users, enabling them to co-exist, interact together in MUVR and 

experience an individual and shared sense of presence (Biocca et al., 2003; Kyrlitsias & Michael-Grigoriou, 

2022; Nowak & Fox, 2018). This sense of social presence is important in MUVR to support social health (Baker 

et al., 2021) and may be a key component to support social connectedness. There are only a few research 

examples of MUVR focused on socially connecting older adults with their peers, family and grandchildren 

(Baker et al., 2021; Hung et al., 2023; Oppert et al., 2023; Sancho-Esper et al., 2022; Wei et al., 2023; Xu et 

al., 2023) and fewer still focusing specifically on people living with dementia (Afifi et al., 2021, 2023). Studies 

involving older adults (without dementia) have identified the value of MUVR in enriching interactions, 

communication and personal relationships between users (Baker et al., 2021; Sancho-Esper et al., 2022; Wei et 

al., 2023; Xu et al., 2023). Such studies showed that relatable and meaningful content in MUVR served as a 

conversation engager between users, presenting something novel that could be discussed together (Baker et al., 

2021; Sancho-Esper et al., 2022; Wei et al., 2023; Xu et al., 2023). Excluding these studies, there remains a 

paucity of research investigating fully immersive MUVR use in gerontology and dementia contexts (Afifi et 

al., 2021; Brimelow et al., 2022; Mu¶oz et al., 2022; Sun et al., 2020). To date Afifi et al. (2021, 2023) represent 
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one of few studies specifically focused on the social aspects of fully immersive MUVR use between people 

living with dementia with their family members.  

 

Afifi et al. (2021) explored the feasibility of a MUVR application to connect older adults living with MCI and 

dementia with their family members who live at a distance. Their findings suggested that the MUVR 

application was feasible and acceptable for older adults living with MCI or dementia residing in a senior living 

community. Afifi et al. (2023) provided further insights into their 2021 study, investigating the impact of the 

same MUVR application on the social relationships between the same group. This paper reported that older 

adults perceived that the MUVR enriched their relationships with family members. However, family members 

did not perceive a change in relationship quality after they used the MUVR application with people living with 

dementia, which may, as acknowledged by the authors, be attributed to the already pre-existing high-quality 

relationships reported at baseline. Afifi et al. (2021, 2023) highlighted the promise of MUVR to enhance the 

social health of people living with dementia, MCI and their family members and emphasised the paucity of 

work in this area, calling for future research.  

 

To address this knowledge gap, this study used participatory action research (PAR) to design, develop and 

explore the use of a application to promote or maintain the social connectedness of people living with dementia 

and their support person. The design and development of the MUVR application evolved over three previous 

PAR phases reported in separate publications (Flynn et al., 2022a, 2022b, 2024). This paper presents Phase 

Four, which explores the usability, acceptability and feasibility of the MUVR application and its potential to 

promote and maintain the social connectedness of people living with dementia and their support persons.   

 

Within the context of this work, usability refers to the ease with which people living with dementia can interact 

and navigate within the multi-user virtual environment (MUVE) as intended (Asl Mahmoudi et al., 2022; 

World Health Organisation, 2016; Yun et al., 2020). Acceptability relates to how people living with dementia 

and their support persons perceive the MUVR application and its ability to meet their needs (Ayala & Elder, 

2011). Finally, feasibility relates to how the MUVR application can be successfully implemented and used in 

the home environment by people living with dementia and their support persons (Karsh, 2004). The potential 

to support social connectedness was considered in the context of exploring individual and social presence in 

MUVR, observing people living with dementia and their support personôs engagement with the MUVR 

application during use. This work was also guided by the dimensions of social connectedness described in 

previous research (Van Bel et al., 2009; Visser et al., 2011).   

 

Materials and Methods 

Study Design 

PAR was the chosen methodology to guide the larger PAR study and this Phase Four. As outlined in the 

literature, the active participation of people living with dementia and their support persons can support the safe 

and ethical design of VR applications (Flynn et al., 2022a; Mu¶oz et al., 2022). PAR provides one means of 

facilitating such active participation and has been successfully applied in various dementia studies (Dupuis et 

al., 2021; Goeman et al., 2016; Smith & Phillipson, 2021). A qualitative PAR design was therefore used to 

guide this work. Some key intents of PAR include participation, empowerment, reflexivity, mutual respect, 

collaborative action, learning and knowledge mobilisation, and practicality (ICPHR, 2013; Kelly, 2005; 

Kemmis & McTaggart, 2014; MacDonald, 2012). PAR advocates a research approach that values the bottom-

up input of key stakeholders, drawing on their personal experiences rather than relying solely on pre-existing 

theories (Mu¶oz et al., 2022; Trott et al., 2020). Focusing on the lived experiences of people living with 

dementia and their support persons ensures their design preferences are considered from the outset of the 

research and throughout the design process (Karaosmanoglu et al., 2021; Zheng et al., 2023). This bottom-up 

approach is achieved through several cycles of planning, acting and observing, and reflecting, where the 

outcome of each PAR cycle builds on the previous cycle (Hayes, 2012; Kelly, 2005; Kemmis & McTaggart, 

2014; MacDonald, 2012). The number of PAR cycles or phases is not predetermined but co-constructed with 

co-researchers as the research progresses (Baum et al., 2006; Kemmis & McTaggart, 2014; Trott et al., 2020). 

At the outset of this study a Public and Patient Involvement (PPI) advisory group, consisting of two people 
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living with dementia and their support person were consulted in relation to the proposed PAR phases, the ethics 

application and also assisted with recruitment efforts for the main PAR group. This PAR group (consisting of 

people living with dementia and their support persons) participated in each phase of the entire PAR study which 

consisted of four phases.  

 

Phase One explored people living with dementia and their support personsô experiences of using a VR 

technology probe in their homes (Flynn et al., 2022b). The technology probe familiarised users with single-

user VR and its fundamental interactions and provided them with the knowledge of VR to contribute to the 

succeeding PAR design phases (Flynn et al., 2022b). Phase Two delved into the lived experience of social 

connectedness, its barriers and facilitators and the perceived usefulness of a MUVR application to support 

social connectedness (Flynn et al., 2024). In Phase Three, online workshops were completed to elicit design 

preferences to inform the MUVR application development and determine how it could promote or maintain 

social connectedness. Following the data analysis in Phase Three, a list of design preferences to inform the 

MUVR application to support social connectedness was generated. These included activity preferences, 

communication preferences, multisensory content, and avatar design preferences. The MUVR application was 

then developed by a Games Developer using the Unity 3D game engine (version 2020.3.18). In Phase Four the 

aim was to explore the usability, acceptability and feasibility of the MUVR application and its potential to 

promote or maintain social connectedness. The findings of this phase are the focus of this paper and will be 

presented below. Ethical approval for the PAR study and the different phases were obtained from the University 

Research Ethics Committee (reference number 2022.08.004). Both written and verbal consent was obtained 

from people living with dementia and their support persons at the start of Phase Four, while process consent 

was observed throughout. The lead researcher used her clinical experience as an Occupational Therapist (OT) 

and the Alzheimer Society of Irelandôs capacity assessment guidelines (Alzheimer Society of Ireland, 2018; 

Davidson, 2022) to establish capacity and guide the consent process. 

 

The design, development and introduction of the MUVR application  

The commercially available Meta (formally Oculus) Quest 2 HMD and hand-held controllers were chosen for 

this research due to their lighter weight and higher resolution compared to other commercially available HMDs 

(Datta et al., 2022). Each user had the opportunity to select their avatar, which could be observed from a first-

person perspective (i.e., as one would in the real world, looking down at their hands and feet) (Appendix 7.6). 

When viewing each other in the MUVE, users could see entire bodies (Kyrlitsias & Michael-Grigoriou, 2022). 

Through their avatars, users could verbally talk to, wave, and move towards one another in real time in the 

MUVE. 

 

To gradually introduce users to the MUVR application, a three-step process was adopted (Flynn et al., 2022a, 

2022b). Firstly, people living with dementia and their support persons were exposed to a single-user virtual 

environment (derived from Phase One) (Figure 7.2). The single-user virtual environment was a means of 

familiarising and introducing users to the VE, giving them time to get acquainted with the controllers (e.g., 

grasping and picking up items and moving in the environment). Secondly, the users were introduced to a 

MUVE with a forested area and a pathway (Figure 7.3). Thirdly, the users were introduced to a town square 

hosting five shared activities (derived from Phase Three), including 360-degree travel videos, gardening, a 

cinema, funfair games, and a dance hall (Figure 7.4). A description of each activity is presented in Appendix 

7.2. 

 

 
Figure 7.2 The Single-user VR Familiarisation Environment 
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Figure 7.3 The MUVR forested area 

 
Figure 7.4 The MUVR social town square with shared activities 

The role of the researcher and support persons  

The lead researcher, AF (an Occupational Therapist), applied her technical knowledge of the MUVR 

application and observations captured during its use, to tailor the level of assistance and support needed by 

people living with dementia and their support persons while using the MUVR application. Having worked 

with the same group over three PAR phases and four action cycles, the lead researcher had developed a good 

rapport with and an understanding of the functioning of each person living with dementia, for example, their 

previous VR use preferences and areas of difficulty. The lead researcher also used an iPad to view people living 

with dementia and their support person's interactions in MUVR and provide safe and appropriate assistance. 

People living with dementia and their support persons were given the option to sit (ideally on a swivel chair) 

or stand (if deemed safe and appropriate by the researcher) while using MUVR. A boundary area was set up in 

the physical space (generally the living room or kitchen), which required a 2m x 2m physical space per user. 

Additionally, the lead researcher set up the HMD and controllers, connected them to the internet and loaded 

the MUVR application before each MUVR session.  

 

During the MUVR experiences, person-centred and tailored support took the form of verbal instructions and 

physical assistance based on the userôs individual abilities, preferences and home environment. This included 

providing step-by-step instructions, verbal cueing to orientate their fingers to the controller buttons and 

adapting the environmental set-up for accessibility (e.g., repositioning their body in the chair). The support 

persons also brought a nuanced understanding of their family member living with dementia, to encourage 

engagement and gauge their assistance during MUVR use. As both people living with dementia and their 

support persons explored the MUVR application together, the support persons guided the person living with 

dementia in the MUVE and/or instructed them on which controller buttons to use. Support persons also 

engaged the person living with dementia in conversation, harnessing their abilities, life story, interests and 

familiarity with technology to increase communication and engagement. Appendices 7.3 and 7.4 present 

further details on the MUVR setup and safety procedures. 

 

Recruitment  

Ethical approval for the PAR study and the different phases were obtained from the University of Galway 

Research Ethics Committee (reference number 2022.08.004). The recruitment process for the larger PAR study 

as reported in previous publications (Flynn et al., 2024), involved recruiting a purposive sample of people 

living with dementia and their nominated support persons through online means such as a dementia research 

database and online memory caf®s. All people living with dementia and their support persons were recruited 

during Phase One of this larger PAR study, with the same group involved across the various phases and cycles. 
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Inclusion criteria for people living with dementia include those with a self-reported diagnosis of dementia, 

were over the age of 59 years, resided at home and had a nominated support person who also consented to 

participate in the research. Supports persons had to be over 18 years of age. The Alzheimer Society of Ireland 

(2018) capacity assessment guidelines was used by the lead researcher to establish capacity and guide the 

consent process. Both written and verbal consent was obtained from people living with dementia and their 

support persons at the start of Phase Four and process consent was observed throughout.  

 

Methods of data collection- Phase Four 

The MUVR application was tested and evaluated over two testing sessions (A and B). Both sessions were 

conducted in the homes of people living with dementia and facilitated by the lead researcher from November 

2022 - March 2023. The data collection from session A, was used to refine the MUVR applicationôs design, 

which was then re-tested in session B. Figure 7.5 illustrates the two PAR corresponding cycles, which evolved 

over sessions A and B. Additionally, an overview of Phase Four in the context of the entire PAR project is 

provided in Appendix 7.5. 

 

 
Figure 7.5 The two PAR cycles pertaining to Phase Four 

 

As outlined above, the MUVR application was evaluated over two testing sessions (A and B). Both sessions 

were conducted in the homes of people living with dementia and accompanied by the lead researcher (AF), 

with a two to three-month gap between sessions. Observational field notes and individual interviews were the 

chosen methods of data collection employed to understand and evaluate the applicationôs usability, 

acceptability and feasibility at an individual and shared level and its potential to promote or maintain social 

connectedness, consistent with previous work (OôRourke et al., 2023). Separate interview guides were used to 

interview people living with dementia and their support persons, and probes were included to expand on shorter 

answers where appropriate (see Appendix 7.7). The interview guides opened with a general discussion 

surrounding the experiences of people living with dementia and their support persons concerning the use of 

the MUVR application, opportunities and challenges surrounding its use, and their perceptions of its use to 

promote or maintain social connectedness. Observational field notes were also collected to capture the 
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subjective experiences of people living with dementia and their support person and provide additional context 

to their interviews, such as verbal and non-verbal responses during MUVR use. The interview guides and 

observational field note template were guided by previous VR research conducted with an older adult 

population (without dementia) and people living with dementia (Mehrabi et al., 2022; Rose et al., 2019),  the 

concepts of usefulness and ease of use from the Technology Acceptance Model (TAM) proposed by Davis 

(1989), usability based on the System Usability Scale (Brooke, 1996) and presence based on the ITC Sense of 

Presence Inventory (Lessiter et al., 2001).   

 

Data Analysis 

Interviews were audio-recorded, transcribed verbatim and uploaded to NVivo 20 alongside observational field 

notes to manage the data analysis process. Reflexive thematic analysis (TA) (Braun & Clarke, 2019) was used 

to analyse the interviews and observational field notes. This data analysis approach involved six stages: 

becoming familiar with the data, coding the data, developing initial themes, developing and reviewing themes, 

refining, defining and naming the themes, and writing up the report. This approach facilitated an inductive 

analysis of the data, ensured the lived experiences of end-users were reflected in the findings, and identified 

the causal mechanisms associated with the applicationôs usability, acceptability, and feasibility. Coding was 

completed by the first author, who also carried out the interviews. Another author (WQK) also provided 

analytic insights into the initial themes and subthemes. Akin to other research, the wider research team (WQK, 

DC, AB, SR, MB) provided analytic insights and refined the themes and subthemes. Additionally, people living 

with dementia and their support persons provided feedback on the design preferences arising from Session A 

and the initial themes and subthemes following Session B through member reflection. Their interpretations of 

the findings and feedback on the themes and subthemes were consistent with the lead researcherôs. Appendix 

7.8 provides a detailed outline of the phases and implementation of TA. The findings from the analysis of both 

sessions (A and B) are presented together to provide a thorough and comprehensive report of the identified 

themes and subthemes, as described by Evans et al. (2021).  

 

Trustworthiness 

In establishing trustworthiness, the criteria of Lincoln and Guba (1985), namely, credibility, dependability, 

confirmability, and transferability, were followed as applied in previous PAR studies (Blanchfield & O'Connor, 

2022; Bray et al., 2021, 2022; Cusack et al., 2018; Lotfi et al., 2020). Multiple data collection methods ensured 

the credibility and dependability of the findings, accounting for multiple perspectives (i.e. people living with 

dementia, support persons and the researcher) and sources of evidence (field notes and semi-structured 

interviews). Member reflections with people living with dementia and their support persons and peer-

debriefing meetings with WQK ensured the analysis accurately reflected the experiences of people living with 

dementia and their support persons and contributed to the credibility and confirmability of the findings. 

Transferability was supported by detailing the characteristics of people living with dementia and their support 

persons and the inclusion of quotations to support primary data. An audit trail of the reflexive TA phases was 

also maintained using NVivo 20 data management software, ensuring transparency and confirmability of the 

findings. 

 

Reflexive Statement 

Reflexivity played a crucial role in the PAR process and in establishing trustworthiness. Reflexive journaling 

assisted the lead researcher to remain vigilant for any potential biases that could influence the findings. AF and 

WQK were both OTs with experience working with people living with dementia, with particular experience in 

prescribing assistive technology for this population. DC also had extensive experience in dementia research, 

exploring technology-driven psychosocial interventions. They all, therefore, had unique perspectives on 

potential barriers and opportunities of digital technology AF had also been involved in the earlier PAR Phases 

(One to Three) and was heavily involved in designing the MUVR application. AF was particularly aware that 

their perception of how people living with dementia use technology may be different from first-hand 

experiences. Reflexive journaling also ensured that the positive aspects of the study were as balanced as 

possible and that acknowledgement was made of the areas of refinement needed for future work. AF also 

discussed the findings with people living with dementia and support persons. This provided an opportunity to 
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ensure they reflected on their experience of using the MUVR application and verified the proposed causal 

mechanisms surrounding some of the challenges associated with MUVR use. This reflexive approach also 

contributed to the overall trustworthiness of the work. 

 

Three research team members (GR, AB, SR) have experience working in Human-Computer Interaction (HCI), 

Computer Science and Games Development. They mainly contributed to the technical aspects of MUVR 

design. Therefore, AF observed the impact of technical additions from the perspective of people living with 

dementia. This ensured that design iterations were adequately addressed and that the research looked beyond 

the experiential elements to uncover the underlying technical reasons for the opportunities and challenges faced 

by people living with dementia and their support persons when using the MUVR application. Another member 

(MB) had expertise in HCI and the ethical aspects of technology design. 

 

Findings 

Five people living with dementia and their five family support persons participated in both home testing 

sessions (A and B). All people living with dementia and their support persons were white and resided in Ireland. 

People living with dementia were between 59-80+ years of age and had been experiencing memory difficulties 

for 1-7+ years. As noted in previously published PAR phases (Flynn et al., 2024), people living with dementia 

in this study were considered to have mild to moderate dementia, determined by the lead researcherôs clinical 

reasoning and guided by the National Institute of Aging (Dixon & Lazar, 2020) and the American Psychiatric 

Association (2013) classification of dementia. All support persons were aged between 40-69 years and were 

either spouses or daughters of the people living with dementia. Further information regarding demographics 

and previous technology experience is provided in Tables Tables 7.1 and 7.2. 

 

Table 7.1 Demographic characteristics of people living with dementia 

 People living with dementia 

(n=5) 

Age  

59-69 years 2 

70-79 years 2 

80+ years 1 

Gender 

Male  4 

Female  1 

Current support person 

Spouse/Partner 3 

Daughter 2 

Length of time experiencing memory difficulties  

1-3 years  2 

4-6 years 2 

7+ years 1 

Experience using technology 

A lot of experience (e.g. using a tablet, games console, laptop) 2 

Some experience (e.g. using a mobile telephone) 2 

No experience 1 

 
 
Table 7.2 Demographic characteristics of the support persons 

 Support persons (n=5) 

Age  

40-49 years 1 

50-59 years 3 

60-69 years 1 
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Gender 

Female  5 

Person living with dementia relationship 

Spouse/Partner 3 

Father 1 

Mother 1 

Length of time supporting a person living with dementia 

0-4 years  3 

5-9 years 2 

Experience using technology 

A lot of experience (e.g. using a tablet, games console, laptop) 5 

 

Four main themes were created, namely: a) usability insights: getting tangled up and supporting usability, b) 

the acceptability of the MUVR application, c) the feasibility of using the MUVR application and d) supporting 

social connectedness. Some themes were also comprised of subthemes, as depicted in Table 7.3. Quotations 

from interviews and observational field notes extracts are presented to illustrate the findings, and codes were 

used to differentiate between the accounts of people living with dementia (PwD) and their support persons 

(SP).  

  

Table 7.3 Themes and their descriptions  

Themes Description 

Usability Insights: ñGetting tangled upò and 

Supporting Usability  

This theme describes the usability aspects of the technology as 

experienced by people living with dementia and their support persons 

and how usability was supported during MUVR use.  

Acceptability of the MUVR application 

 

This theme comprises two subthemes: 

Acceptable avatar representation, design and content  

This subtheme describes the acceptability of the avatars used and the 

MUVE content and design used to promote the social connectedness 

of people living with dementia and their support persons.  

Perceived usefulness of the MUVR application  

This subtheme describes the perceived future usefulness of the MUVR 

application to promote social connectedness for people living with 

dementia and their support persons. 

The feasibility of using the MUVR 

application   

This theme describes the technical feasibility and practical 

considerations involved in using the MUVR application in the home 

environment (e.g. creating a safe social space for people living with 

dementia and their support persons).  

Supporting social connectedness This theme describes the potential of the MUVR application to support 

the social connectedness of people living with dementia and their 

support persons.  

 

Usability Insights: ñGetting tangled upò and Supporting Usability 

Overall, people living with dementia and their support persons considered the MUVR application usable. This 

was more apparent after session B, where they shared more positive sentiments than previously. This was 

attributed to revisions to the MUVR application, which were implemented between sessions A and B 

(summarised in Appendix 7.9). Overall, most support persons indicated no difficulties interacting and 

navigating the MUVE during either session A or B. This was also mirrored by a few people living with 

dementia. 

 

ñJust moving around [was easy] [..] If I want to get over there, I can and then saying "no I want to 

go over there" I could go straight away [using the controllers]ò (PwD6, session A) 

 

ñNo, I didn't find them [controllers] difficult at all!ò (PwD2, session B) 
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  ñI thought it [interacting and navigating with the controllers] was easyò (SP2, session B) 

 

After session A, there were some negative comments from people living with dementia and their support 

persons related to the usability of the controllers. The controller was considered ñconfusingò to operate and 

difficult for people living with dementia to use during interactive activities, especially activities which required 

actions such as picking up, throwing items or moving oneôs avatar in the MUVE; this was observed to be 

frustrating for one person living with dementia.  

 

ñThe circus activities appeared difficult for PwD3. They [PwD3] were unable to move in the MUVE 

or operate the controllers to engage in the basketball game (they had difficulty picking up the ball 

or throwing it using the controllers) [..] They [PwD3] became frustrated with the controllers 

asking, ñWhat am I supposed to be doing?òò (Field note, session A) 

 

More significant usability issues were observed in those people living with dementia who had less experience 

of using technology and/or who had prolonged memory difficulties across both sessions. A common 

observation among people living with dementia was that usability difficulties and unfamiliarity with the 

MUVR application hindered opportunities for social connectedness (especially during session A). Some people 

living with dementia and their support persons alluded to being ñtangled upò in the mechanics of interacting, 

navigating, and acquainting themselves with the content of the MUVE instead of focusing on the shared 

experience. However, one couple reported they became more familiar with the MUVE as the sessions 

progressed or after their second use.  

 

ñInitially, maybe for the first half a minute, yeah [the controllers were difficult]. But after that, 

everything seemed to be streamlinedò (PwD7, session A) 

 

ñWe were caught up in the technology and how it worked today [..] I think weôd be much more 

relaxed in the environment once weôve done it a couple of timesò (SP7, session A) 

 

Having the same familiar introductory environment within the MUVR each time was also considered important 

to support usability, as having the same environment was perceived as reassuring for people living with 

dementia. 

 

ñWhat's useful is that once you have an environment set up, it will always be the same. So, it'd be 

familiar. So, for somebody doing it several times, every week or something like that, there'll be 

something comforting about that. Nothing is going to changeò (SP6, session B) 

 

Despite experiencing challenges with the controllers, people living with dementia still reported that it was 

ñgood to have themò (PwD5, session A). Another person with dementia supported the use of one main button 

to point and click on content in the MUVE, stating that this was ñgreat!ò (PwD6, session A).  

 

People living with dementia and their support persons reported that usability had improved in Session B due 

to revisions made to the MUVR application after Session A. One person with dementia reported: 

 

ñLast time was maybe a bit more difficultò (PwD7, session B) 

 

For Session B, people living with dementia and their support persons spent additional time deciding on the 

activities in which they would engage. The majority opted for less interactive activities, such as observing 360-

degree travel videos, movie clips or listening to music.  

 

ñI thought it was nicer just to look around (engage in the passive, 360-degree travel content) kind of 

(instead of the more interactive activities requiring controllers in the MUVE)ò (SP3, session B) 
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Engaging in less interactive activities reduced the requirement to use the controllers during session B, which 

was viewed favourably by people living with dementia.  

 

ñI thought it was a nice medium (not having to use the controllers for some activities)ò (PwD7, 

session B) 

 

People living with dementia also nominated their support person to select some of the content in the MUVE, 

such as multisensory content during activities. This decision was due to their previous usability challenges 

experienced during Session A, which involved more complex controller use. Despite this, people living with 

dementia were still required to use the controllers independently to select each desired activity and navigate 

their avatars in the MUVE.  

 

Although people with dementia needed less assistance during Session B, some people living with dementia 

still indicated that they found the researcher's presence supportive in helping them navigate the environment 

more efficiently.  

 

ñIt was nice to have you [AF] there [..] When you are on your own, you don't get as much done. 

When itôs the two of us, away you go!ò (PwD2, session B) 

 

Person-centred assistance was necessary to support the aforementioned usability challenges and create a safe 

and supportive environment. This assistance aligned with the individual needs of each person with dementia 

and manifested through verbal prompts and physical assistance from the researcher and their support persons.  

 

ñPwD2 was concerned about keeping the controllers by his side and tried to press the buttons. AF then 

needed to reassure him that he could relax, not use the controllers and just look around in the MUVE [..] He 

needed assistance orienting his fingers to the controllers, and AF provided hand-over-hand guidance to 

assist controller use and point and click in the MUVE.ò (Field note, session B) 

 

ñPwD3 was concerned with clicking songs and needed reassurance from AF that their support person could 

play/pause the video for them if they desiredò (Field note, session B) 

 

One support person supported the notion of person-centred assistance and described how they encouraged their 

mother with dementia to use the controllers independently; they only intervened when necessary during the 

MUVR experience:  

 

ñIt [using MUVR] is about encouraging the person to use the controls themselvesò (SP5, session B) 

 

Acceptability of the MUVR Application  

 

Acceptable avatar representation, design and content  

Many people living with dementia and their support persons found that the avatar options offered a good 

variety, catering to various user preferences. 

 

ñWhen he [PwD6] saw the avatars, he noted that there was quite a lot [of avatar options] and also 

appeared surprised that there were options for both glasses or no glasses.ò (Field note, session A) 

 

ñI think they [avatar options] were fine; they cross every level.ò (SP3, Session B) 

 

ñI think it [having fantasy avatar options] is fun. Because I've gone through the other [male and 

female] options, and they just all looked a bit boring. So, it was nice to be able to choose something else.ò 

(SP6, session B) 
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The ReadyPlayerMe (RPM) avatar appearance was considered acceptable, with many support persons 

commenting that they were more youthful, friendly and approachable than MakeHuman (MH) options. Support 

persons felt that MH options were ñoldò, ñsternò, ñmasculineò, and ñnot approachableò, yet only a few 

people with dementia noted this. Aside from the avatar appearance, people living with dementia and their 

support persons alluded to the fact that the movement and posture of both RPM and MH in the MUVE were 

unfamiliar and unnatural as they appeared ñcrouched downò and ñhunched overò.  

 

Support persons were observed to select an avatar that would make it easier for the person living with dementia 

to recognise and approach them in the MUVE, despite maybe wanting to choose a different avatar.  

 

ñYou went for the younger-looking, friendlier-looking avatar?ò [AF]..  

ñOnly because I thought it would help Dad to recognise me. I really wanted to go for the Ninja! 

[jokingly]ò (SP3, session B) 

 

While a few people living with dementia took time to decide on their avatars, many were not concerned with 

how they were represented across Sessions A and B and required prompting and assistance from the researcher 

to select an avatar.  

 

ñPwD3 (male) chose a female avatar and did not seem interested in scrolling through avatar 

library optionsò (Field note, session A) 

 

ñPwD2 was not concerned regarding avatar appearance when selecting from the menu optionsò 

(Field note, session B) 

 

ñPwD7 was assisted by AF to select an avatar, he took time to decide on one that he liked, and that 

looked like himselfò (Field note, session B) 

 

The design of the MUVE and the content placed within the MUVR application were also reported as relatable 

and acceptable. Additionally, the less interactive travel and music-based activities received the most positive 

reactions and engagement among people living with dementia and their support persons compared to the more 

interactive activities (such as can knocking or basketball activities). Overall, the design, content and activities 

in the MUVR application sparked meaningful conversations about current and past experiences or familiar 

places, which supported social connectedness.  

 

ñIt [the MUVR application] is a conversation engager. You can look at a place and discuss it here and 

make it a reminiscence pieceò (SP5, session A) 

 

ñPwD5 commented that it was ñlike the Blaskets [islands]ò and drew the connection to this Irish 

landmark from the 360-degree video content in MUVRò (Field note, session A) 

 

ñI think it is good [for social connectedness] [..] Anything that kind of makes someone go, ñOh, 

look at that. Oh, look at thisò. Thatôs just a bonus in itself. And Dad [PwD3] had that a few times 

today, he even said he would wear a tutu! [when watching the Swan Lake video] [laughing]. I think 

it's great!ò (SP3, session A) 

 

One support person described how they worked together with the person living with dementia to decide where 

to go and what to do in the MUVE: 

 

ñWe were communicatingéabout where to go [..] we were able to make decisions between 

ourselves as to where to go, maybe or comment on the sceneryò (SP7, session A) 

 



Chapter Seven: Paper Five 

152 

 

While most considered the activities acceptable, the youngest person living with dementia reported that he 

found some of the activities underwhelming and childish and expressed a desire for more interactive and 

exciting activities after Session B. A support person also suggested having more personalised activity elements 

in the MUVE, such as integrating family-curated videos or images and updating these to ensure the activities 

do not ñlose some of their noveltyò over time.  

 

Perceived usefulness of the MUVR application  

People living with dementia and their support persons unanimously expressed a positive attitude towards the 

MUVR application and its future usefulness. They considered it a ñvery usefulò technology for promoting or 

maintaining social connectedness among themselves and the wider dementia community. Additionally, they 

expressed a willingness to adopt and use the MUVR application in the future to promote or maintain social 

connectedness, further alluding to its acceptability. 

 

ñI think it is something that we would definitely useò (SP3, session B) 

 

ñWell, I wouldn't turn it down! [laughing]ò (PwD2, session B) 

 

ñI think this is something that would work really well here [in their home]ò (SP5, session B) 

 

Some support persons reported that the MUVR applicationôs usefulness and value lay in providing protected 

time for a shared experience to support social connectedness. One support person noted its ability to take 

ñpeople out of their everyday environment to something completely differentò. This view was further echoed 

by another support person, who highlighted the distinction between the fully immersive MUVR application 

and their existing activities: 

 

ñI suppose the everyday here [..] he goes for his coffees and whatnot. But it's very mundane. To do 

something like that, I think it sparks something new. Just to even have those reactions, I think, is 

really amazing, and with one another.[..] I think it would be [useful for social connectedness] 

because we are here from day to day, but the headset is something different for him. It's a more 

visual aspect, which is helping as well. So I think it would be good! [..] I think it's a good idea to do 

something from here [home]ò (SP3, session A) 

 

ñYouôre taking time out together [when using the MUVR application], youôre doing something 

together, Iôm not doing the housework, and [PwD7] is sitting, looking at a television, youôre 

working togetherò [SP7, session B] 

 

Additionally, some support persons and a person living with dementia suggested further areas of usefulness 

for the MUVR application, including reminiscence, relaxation for support persons, or bridging geographical 

distances between family members. 

 

ñI suppose [using MUVR in the future] with some people that you're not seeing them every day or 

something. I have a niece, who might be interested in it.ò (PwD6, session A) 

 

ñYou have the potential for a family member to record when they're on holiday, and the two of you 

could experience that holiday [..] It has huge potential, and I think it's really worth pursuing. It's 

fantastic!ò(SP5, session B) 

 

The Feasibility of Using the MUVR Application  

This subtheme describes the technical feasibility and practical considerations of using the MUVR application 

in the home environment. The hardware was considered practical and feasible for use in the home. However, 

its feasibility depended on an appropriate HMD to support MUVR experiences, sufficient internet connectivity, 

adequate time spent in the MUVE, and appropriate accommodations in the physical space. Additionally, having 
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the researcher present to assist with setup contributed to the feasibility of using the MUVR application in the 

home.  

 

The internet connection strength in both urban and rural residences was sufficient to support the MUVR 

application for Sessions A and B. The Meta Quest 2 was considered comfortable by most people living with 

dementia and their support persons. In contrast, some stated it was ñquite heavyò or strenuous on the head 

after Session A. Although many people living with dementia and their support persons reported no adverse 

side effects after either session, one support person did report having a headache after Session A on account of 

the weight of the HMD. This was rectified for Session B by changing the head strap and face padding on the 

HMD, with no negative implications reported after this change.  

 

ñI liked the sponging around the eye area and over the nose [related to the new face padding]. I 

found it very comfortable to wearò (SP5, session B) 

 

During Session A, physical movement on standard dining chairs was considered demanding for some people 

with dementia and their support persons.  

 

ñIt was stressful trying to turn in that [dining] chair because you couldn't concentrate on what you 

were doing. If you had the swivel chair there now and you were going around, I think you'd be more 

relaxed, and it would make a whole lot of differenceò (SP2, session A) 

 

ñThe only thing is the turning around [on the dining chair]. I wasn't even probably enjoying it as 

much as there was quite a bit of turning to be doneò (SP7, session A) 

 

By adding a joystick controller function in Session B, people living with dementia were observed to have 

increased independence and agency to move and rotate their avatar in the MUVE. It also reduced physical 

movement or strain, particularly for those who did not use a swivel chair. This made it feasible for people 

living with dementia and their support persons to interact without occupying much space in their home 

environment. It also enabled the researcher to rotate the userôs avatar position if assistance was required. Some 

support persons described the usefulness of the joystick to rotate their avatar in the MUVE as follows: 

 

ñI didn't have a swivel chair, so I kept having to turn around. But I could just hit the [joystick] buttonò (SP3, 

session B) 

 

ñIt's more practical to have a button [joystick] to turn you aroundò (SP5, session B) 

 

The duration of each session (i.e. 20-25 minutes) was considered feasible for people living with dementia and 

their support persons. While taking breaks was encouraged, only two people living with dementia availed of a 

break during Session B or finished their session earlier than their support person (in which case they viewed 

the support personsô interactions on the iPad with the researcher). Many people living with dementia and their 

support persons reported that the time ñflew byò, and the sessions felt shorter than they actually were due to 

their engagement with the MUVR content and activities. One person with dementia commented: ñI felt it was 

only five minutes!ò. However, one support person reported that both she and her father living with dementia 

used the MUVR application for a shorter period during Session B. Still, they attributed this to their level of 

tiredness on the day of the visit.  

 

ñWe're both a bit tired, so we didn't last as long this time [during session B as opposed to session 

A]ò (SP3, session B) 

 

Supporting Social Connectedness 

Overall, the MUVR application was considered to have the potential to promote or maintain the social 

connectedness of people living with dementia and their support persons. This was demonstrated through shared 



Chapter Seven: Paper Five 

154 

 

positive sentiments and observations regarding their experience using the MUVR application together. People 

living with dementia described the experience as ñfantasticò, ñinterestingò, ñmesmerisingò, and 

ñfascinatingò. Throughout both sessions (A & B), people living with dementia and their support persons 

demonstrated shared understanding and knowledge of each otherôs experience. They were observed to be 

mutually engaged in affectionate and reciprocal verbal and non-verbal communication, which facilitated social 

connectedness. An air of excitement and shared fun was observed as they smiled, laughed, waved and danced 

together when engaged in activities in the MUVE. Overall, as illustrated in the following quotations, the way 

in which people living with dementia and their support persons used the MUVR application appeared to 

promote or maintain social connectedness. 

 

ñI do thinké [motherôs] reaction to it, that [sense of social connectedness] definitely happenedò 

(SP5, session A) 

 

ñPwD3 waved as in real life and could see SP3 waving to him also. SP3 moved their hands to 

dance in the MUVE and PwD3 moved their hands to dance backò (Field note, session A) 

 

ñAF observed an instant shift in his [PwD7] body language. He started singing, waving his hands 

and dancing with the SP. They [PwD/SP7] were both singing with one another, smiling and 

laughing for the duration of the song. In the cinema room, they watched an óOnly Fools and Horsesô 

video, and PwD7 exclaimed, ñDelboy!ò. They [PwD7 and SP7] laughed together when watching 

the comedy videoò (Field note, session B) 

 

ñThey [PwD and SP6] were both talking through how to pick up the balls and throw them, and were 

seen to be laughing when they knocked all of the cans downò (Field note, session A) 

 

ñOh, yeah, it [MUVR] can [support social connectedness], definitely! [..] You could say, ñDo you 

want to watch nature?ò, then, start watching it or the comedy if you can find something that the two 

people in that room like togetherò (SP2, session B) 

 

These positive sentiments were observed due to the MUVR application facilitating a sense of social presence, 

closeness and awareness of one anotherôs avatars in the MUVE. Many people living with dementia and their 

support persons reported a ñsense of being in a virtual environment and exploring itò at an individual and 

shared level across both sessions. 

 

ñI felt like I was in a different placeò (PwD7, session A) 

 

ñI felt that I was thereò (SP5, session A) 

 

ñSP2 reported that she felt she was in the garden activityò (Field note, session A) 

 

This sense of social presence and awareness of one another was supported by simple avatar-mediated 

communication in the MUVE. This made it possible for both users to see the otherôs avatar, move toward one 

another, verbally communicate naturally through voice detection and recognition, and participate in shared 

activities.  

 

ñIt was quite like being at home talking in the living room or something [..] quite naturalò (PwD7, 

session A) 

 

ñI suppose some of it [contribution of social presence] was the visual in the VR, but also just that 

we were able to talk to each other in the same roomò (SP6, session A) 
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ñAnytime we were in somewhere, I could look around and see her, and then Iôd click and go straight 

over to herò (PwD6, session A) 

 

However, this sense of presence was observed to be limited during certain stages of both sessions when the 

support personôs avatar was outside the person living with dementiaôs field of vision. In such instances, some 

people living with dementia did not navigate towards or seek their support personôs avatar within the MUVE 

and required prompting to do so.  

 

ñAF needed to physically re-position and prompt PwD2 to turn to see SP2ôs avatarò (Field note, 

session A) 

ñIt was evident that PwD5 required regular prompting to engage with the SP5 avatar, and PwD5 

asked who the woman in front of her was, although she could read SP5ôs nametag aloudò (Field 

note, session B) 

 

Another support person reported that they felt that as the MUVR was refined and used more often this would 

result in more social engagement and support social connectedness: 

 

ñIt [interacting with one another in MUVR] probably could be better, but that will probably come in 

time [..] But it was overall a lovely experience. And I think you know, with a few tweaks here and 

there, it will be perfect.ò (SP 3, session A). 

 

Discussion 

Previous studies have highlighted the potential of shared VR experiences to facilitate shared experiences 

between older adults and people with dementia (Afifi et al., 2021, 2023; Brimelow et al., 2022; Chaze et al., 

2022; Flynn et al., 2022a; Hodge et al., 2022). Still, research on VR in dementia care, particularly regarding 

the application of MUVR, remains an under-researched area (Afifi et al., 2021, 2023). The findings from this 

paper suggest that the MUVR application is usable, acceptable and feasible and has the potential to promote 

or maintain the social connectedness of people living with dementia and their support persons.  

 

Overall, people living with dementia and their support persons considered the MUVR application usable, 

particularly after the adaptations and revisions made between sessions A and B. During Session B, people 

living with dementia opted to engage in activities that were more suited to their needs. For example, some 

engaged in passive activities with less controller use, or they enabled their support persons to select content 

for them, which needed less reliance on the controllers. Meanwhile, other people living with dementia used 

the new joystick function to navigate their avatars. One person living with dementia expressed a desire to 

engage in more interactive and challenging activities with additional levels of complexity. Despite the positive 

perceptions of the revised MUVR in Session B, it was clear that future refinements are still necessary to support 

usability, particularly making the controllers easier to use. Indeed, there is inconsistency in VR and dementia 

research concerning the usability of the controllers for people living with dementia, with some studies reporting 

that people living with dementia have difficulty interacting with the controllers, while other studies suggest 

less difficulty (Mu¶oz et al., 2022b, Karaosmanoglu et al., 2021).  

 

Notably, in Phase One of this PAR project, the same group of people living with dementia were observed to 

have fewer challenges using the same controller buttons than in Phase Four (Flynn et al., 2022b). There are 

several potential explanations for this. First, using the MUVR application required additional cognitive and 

sensory demands, increased activity options, avatar selection, more communication demands and additional 

interactive content compared to the single-user application previously used in Phase One. Second, people 

living with dementia may have experienced decreased functioning due to their dementia, in the period between 

Phases One and Four. Future work might assess the impact of having fewer activity options and avatar choices 

and using controller-free options or haptic gloves methods. These latter hands-free interaction methods are 

reportedly more intuitive and less challenging for older adults and people living with dementia (Astell et al., 

2018; Mehrabi et al., 2022).  
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Notwithstanding, the MUVR applicationôs usability was largely contingent on people living with dementia 

having dedicated person-centred support and facilitation during use, congruent with broader VR literature 

focused on older adults with varying physical and cognitive difficulties (Abeele et al., 2021; Hung et al., 2023) 

and another MUVR study with people living with MCI or dementia (Afifi et al., 2021). The familiarity of the 

support persons and the researchers with the person living with dementia was essential during MUVR use to 

support usability. The support persons drew on their understanding of the person living with dementia to 

provide reassurance, gauge the required assistance level and promote engagement in shared activities. This 

finding is consistent with the broader dementia research (Hodge et al., 2018; Lee & Coughlin, 2015; Neves et 

al., 2018; StrandenÞs et al., 2019; Wang et al., 2011). Had the MUVR application been facilitated or used with 

a stranger, it may have resulted in less engagement, as observed in a study by Shah et al. (2022a) when older 

adults used MUVR with strangers.  

 

Positive engagement and responses to meaningful activities and content indicated the acceptability of the 

MUVR application. Previous dementia research has also reported positive exchanges between people living 

with dementia, their peers and support persons when engaged in technology-mediated activities (Astell et al., 

2010; Bradley et al., 2023). Although not explicitly focusing on MUVR, the value of familiar VR activities to 

increase interaction, engagement and reminiscence is extensively acknowledged in other research with older 

adults and people living with dementia (Chan et al., 2021; Goodall et al., 2021; Hodge et al., 2018; Kim et al., 

2021; Matsangidou et al., 2023; Shah et al., 2022b). While most people living with dementia in this study were 

mainly satisfied with the MUVR activities, the youngest person living with dementia expressed a desire for 

more exciting activity options. This difference in preference may be due to their younger age, less time 

experiencing memory difficulties, or their limited difficulty to use the controllers compared to others. This 

finding underscores the importance of further diversifying and personalising activities in future iterations of 

the MUVR application to sustain engagement (Abeele et al., 2021; Karaosmanoglu et al., 2021). 

 

Although people living with dementia and their support persons informed the design of avatars during the 

previous PAR Phase, they expressed limited avatar acceptance in Phase Four mainly due to their negative 

perception of the avatar movement and appearance. It must be noted that support persons mainly reported these 

negative avatar perceptions, while few people living with dementia were concerned with choosing their avatars 

or their appearance in MUVR. Although, this limited avatar acceptance did not have a pronounced impact on 

the MUVR applicationôs overall acceptability, it warrants discussion. Despite informing the avatar designs 

during PAR Phase Three, some avatar movements and appearances were still considered unappealing. Drawing 

on previous research, several factors could explain these negative avatar perceptions, including the limited 

available software packages and research to support avatar design for older adults or people living with 

dementia (Kalantari et al., 2023), not achieving the correct level of avatar realism (Baker et al., 2021; Carrasco 

et al., 2017), co-designing the avatars with people living with dementia and their support persons remotely 

rather than face to face in person, or the inability to change the avatar movement or appearance entirely 

between sessions A and B on account of resource constraints. Future research should focus on developing more 

advanced software packages and resources to support more sensitive and realistic avatar designs for use with 

older adults and people living with dementia.  

 

Despite the aforementioned usability and acceptability challenges, people living with dementia and their 

support persons still indicated that the MUVR application was acceptable and expressed their desire to use it 

again. This was attributed to the immersive and multisensory nature of the MUVE, as well as the provision of 

protected time for people living with dementia and their support persons to engage in connected and shared 

activities. This latter finding was also reported by Afifi et al. (2021). Similarly, research with adult users aged 

18-65 years acknowledged the MUVR applications may immerse users in a safe and realistic space and offering 

opportunities for social connection (Maloney & Freeman, 2020). However, despite the ability of the MUVR 

to offer this immersive experience for social connectedness, older adults with or without dementia may be 

reluctant to adopt such digital technology due to their fears of it being a replacement for human interaction 

(Anderson et al., 2022; Finnegan & Campbell, 2023; Lion et al., 2023; Waycott et al., 2022). The authors do 
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not suggest that a MUVR application should replace human engagement, rather, it should present a 

supplementary leisure, recreation and communication activity designed to facilitate shared experiences and 

social connectedness. This is in keeping with the focus of other VR and dementia research studies (Hodge & 

Morrissey, 2020; Moyle et al., 2022). 

 

There is a dearth of VR research completed in the homes of people living with dementia and their support 

persons, with much of the previous work taking place in more controlled day centres, university or lab-based 

settings (Afifi et al., 2021; Kalantari et al., 2023; Xu et al., 2023). In the current study, each person living with 

dementia and their support person were open and enthusiastic to use the MUVR application and participate in 

both sessions A and B. This may be influenced by the fact that they were using it in their familiar home 

environment. This aligns with the study of Pardini et al. (2023) involving older adults with cognitive 

impairment. They noted the importance of using VR in a familiar environment such as their private room 

within the long-term residential setting when introducing and engaging people to use VR. Moreover, the 

findings reported in this paper suggest that engaging with a MUVE in home environments is feasible, provided 

there is a comfortable HMD, adequate internet connectivity and a facilitator to assist with setting up and 

monitoring the MUVR application during use. As reported by Afifi et al. (2021) weak internet connection, in 

particular, may result in a time lag negatively impacting the user experience when engaged in a MUVE.  

 

People living with dementia and their support person participating in this phase experienced no serious side 

effects during or after MUVR use, consistent with previous PAR Phases and another MUVR study with older 

adults (Shah et al., 2022b). However, one support person retrospectively reported experiencing a ñtension 

headacheò in the afternoon following their MUVR session, which they attributed to the HMD and the limited 

face padding afforded by the Meta Quest Comfort Strap. This has also been reported in other VR studies with 

older adults (Drazich et al., 2023; Niki et al., 2021; Saredakis et al., 2021). Similar to these studies the 

symptoms reported in this study were short-term and did not result in significant discomfort or serious risk. 

Adapting the HMD head straps and face padding for Session B was an important change removing the 

discomfort which accords with calls for accessible and adaptable HMDs to suit a diverse range of users 

(Figueroa Jacinto & Kappler, 2022). 

  

Stara et al. (2021) and Koo and Vizer (2019) acknowledge that the next generation of technology should 

transcend the focus on physiological and safety needs and concentrate on supporting higher-level needs such 

as social connectedness and self-actualisation. In the case of this paper, the findings demonstrate the potential 

of the MUVR application to promote or maintain social connectedness.  Visser et al. (2011) mapped the design 

of their social awareness system to Van Bel et al. (2009) dimensions of social connectedness. They reported a 

positive impact on the social connectedness of older adults and their family members. Similarly, in this study 

the design of the MUVR was based on the work of Van Bel et al. (2009) which also yielded positive results. 

People living with dementia and their support persons, embodied as avatars, experienced a perceived sense of 

closeness or social presence and awareness of one anotherôs avatars in the MUVE. Furthermore, the activities 

and content in the MUVE scaffolded conversation and interaction with one another and allowed both the people 

living with dementia and their support persons to get to know each other by sharing current and past interests. 

For example, the findings denoted the positive shared engagement between people living with dementia and 

their support persons, particularly during the music activities. The benefits of music to support and sustain 

social relationships are also acknowledged in other dementia research (Creech, 2019; Elliot and Gardner, 

2018). These meaningful activities may have elicited shared understanding, reciprocity and generated 

knowledge of their respective lived experiences, two dimensions of social connectedness. 

 

However, despite the positive findings reported in this paper the usability and acceptability challenges 

identified need to be addressed. so that the ability of the MUVR application to promote and maintain social 

connectedness can be enriched. While this paper explored the potential of MUVR to promote or maintain social 

connectedness within the same geographical area, future work should explore the feasibility of using the 

MUVR application to support social connectedness with extended family members, friends and/or peers who 

may live in diverse geographical locations.  
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In summary, the people living with dementia and their support persons identified key challenges and areas for 

future refinement, which need to be addressed to increase the future acceptability, usability, accessibility and 

feasibility of the MUVR application. These included additional interaction methods, further refinement of 

avatar movement, and greater personalisation of the content in the MUVR application (further details of which 

are summarised in Appendix 7.10). Despite these challenges, it was evident that people living with dementia 

and their support persons positively engaged with the MUVR application and socially connected and interacted 

with each other. Moreover, most people living with dementia and their support persons indicated that this 

technology has the potential to promote their social connectedness.   

 

Limitations and Strengths 

While Phase One of the larger PAR project included nine people living with dementia and their nine support 

persons, only five people living with dementia and their five support persons participated in Phase Four. This 

was due to dementia-related functional decline over time or pre-existing personal commitments which could 

not be altered. While small sample sizes are common in PAR studies (Blair & Minkler, 2009), a larger sample 

may have reduced the impact of attrition as well as providing additional insights. This work also aimed to 

recruit a diverse group of people living with dementia and their support persons, however, the COVID-19 

pandemic and physical distancing restrictions presented recruitment difficulties and resulted in an over-

representation of males living with dementia (n=4), female support persons (n=5) and a lack of representation 

from those in minority ethnic communities. Future work should strive to recruit a more diverse and inclusive 

sample.  

 

However, a key strength of this paper included the use of PPI to steer the project in an end-user driven manner, 

and the use of the PAR approach in the design of the MUVR application; an approach which focused on social 

connectedness from the outset. Prioritising the experiential knowledge of people living with dementia and their 

support persons is often limited in technology usability and acceptability studies (Holthe et al., 2018). In the 

case of this paper, PAR facilitated experiential, hands-on time for people living with dementia and their support 

persons to use the MUVR application in their own homes. This provided a familiar environment with which 

to try this relatively novel technology and served to reduce some of the anxiety surrounding its use.  

 

The methods of data collection which were adopted also constituted a strength of this work. Completing 

separate interviews with people living with dementia and their support persons enabled everyone to have their 

individual voices heard. Additionally, interviews and observational field notes facilitated triangulation and led 

to rich experiential insights into MUVR use for this population. Finally, engaging over two PAR cycles in 

Phase Four, provided people living with dementia and their support persons with the opportunity to review the 

findings and verify the proposed design preferences that emerged from session A. Their input following 

Session A subsequently set the agenda for Session B. People living with dementia and their support persons 

were, therefore, active agents of change within this PAR study beyond just the design process. Finally, the 

person-centred and holistic design approach adopted during PAR Phases One to Four as recommended by Koh 

et al. (2022); Lion et al. (2023) and Waycott et al. (2022), generated frank and open discussions with the 

participating people living with dementia and their support persons. 

 

Conclusion 

Research examining the application of MUVR with people living with dementia and their support persons is 

relatively unexplored. This research facilitated experiential, hands-on time for people living with dementia and 

their support persons to develop and then refine the MUVR application over two PAR cycles. The findings in 

this study showed that despite some limitations and challenges, a bespoke MUVR application designed with 

and for people living with dementia and their support persons was usable, acceptable and feasible and has the 

potential to promote or maintain their social connectedness. The findings and tangible design preferences 

generated from this work can be used to assist health and HCI researchers in designing future MUVR 

applications and inform future social connectedness and VR research.   
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7.3 Chapter Seven: Summary and Segue 

This chapter reported on PAR Phase Four, the final phase of this thesis which explored the usability, 

acceptability, and feasibility of a MUVR application and its potential to promote or maintain the social 

connectedness of people living with dementia and their support persons. Four main themes were developed 

including, usability insights: ñgetting tangled upò and supporting usability, acceptability of the MUVR 

application, the feasibility of using the MUVR application, and supporting social connectedness. The findings 

provide formative evidence that a MUVR application, such as the one presented in this chapter, has the 

potential to support  the social connectedness of people living with dementia. However, further work is needed 

to ensure it reaches its optimal potential.   

 
This chapter reported the final PAR phase of this thesis. The following and final chapter (Chapter Eight), 

presents a discussion of the key findings of this thesis with reference to the literature. In addition, the strengths 

and limitations and unique contributions of this work are outlined. Finally, the implications for future research, 

policy, practice and education are presented. 



Chapter Eight: Discussion and Conclusion 

167 

 

Chapter Eight: Discussion and Conclusion 

8.1 Introduction 

This chapter discusses the previous work presented in this thesis. Firstly, a summary of the key findings in 

relation to the objective of this thesis are presented. Following this, an integrated summary of the key findings 

across the entire body of work is reported and discussed in the context of the literature. The chapter concludes 

by highlighting the strengths and limitations of this work, its unique contribution to knowledge and its 

implications for future research, policy, practice and education.  

 

8.2 Summary of Objectives and Key Findings 

Objective One: To synthesise literature pertaining to key stakeholdersô experiences and perceptions of VR for 

older adults living with dementia. 

This objective was addressed in the first and second papers (Chapter Two). The qualitative evidence synthesis 

revealed that: 

 

- Key stakeholder experiences and perceptions of VR for people living with dementia related to various 

stages of the óVR Journeyô, including stepping into virtuality, escaping to virtuality and returning to 

reality.  

- People living with dementia and key stakeholders initially had apprehensions associated with the 

spectrum of VR use (ranging from non-immersive to fully immersive VR). However, hands-on 

experience with VR reduced these apprehensions and mostly led to positive experiences for people 

living with dementia.  

- Key stakeholders reported that VR had a positive impact, including its ability to provide a sense of 

presence in a new virtual world, a sense of connection to new locations, and a sense of calmness and 

enjoyment for people living with dementia. In particular, VR was considered a means for people living 

with dementia to connect to the inaccessible present, the past and other people.  

- VR can lead to positive social outcomes for people living with dementia, despite most of the included 

studies focusing on non-social and single-user VR systems. Engaging with VR sparked conversation 

and engagement between people living with dementia and others, such as peers and formal and 

informal support persons, both during and after engaging with the VR applications. 

- Much of the existing research was completed in day centres or long-term care settings, with only a 

few exploring the use of VR in the home environment.  

- People living with dementia were often excluded from the VR technology design process. The 

findings highlighted the value of participatory approaches and research designs when designing and 

implementing future VR. 

 

Objective Two: To familiarise people living with dementia and their support persons with VR and empower 

them to make future design decisions. 

This objective was addressed in Paper Three (Chapter Four) and this paper revealed that: 

 

- People living with dementia and their support personsô experiences of using a single-user VR 

technology probe were predominantly positive, indicating that they enjoyed the novel experience and 

had fun. 

- Both active and passive interactions in VR were welcomed by people living with dementia as they 

had control to adapt their level of interaction. 

- Both people living with dementia and their support persons considered the presence of the facilitator 

and their assistance an essential prerequisite to their VR use. 

- After using the technology probe, people with dementia and their support persons reported a better 

understanding of the fundamental interactions of VR. They felt this foundational knowledge would 

enable them to better contribute to designing future VR design phases. 
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Objective Three: To explore people living with dementia and their support personsô experiences and 

perceptions of social connectedness and the potential role of MUVR in promoting or maintaining their social 

connectedness.  

This objective was addressed in Paper Four (Chapter Five). This paper found that: 

 

- People living with dementia and their support persons highlighted the subjective and broad-based 

nature of social connectedness. They identified social connections within three domains: personal, 

community and society. Personal connections with family and friends were considered the most 

important followed by community and societal connections.  

- Having supportive, non-judgemental or reciprocal relationships fostering technology, personal and 

contextual factors, such as access to social events were facilitators to social connectedness. 

- The barriers to social connectedness included dementia-related barriers, such as communication 

difficulties, and other periods of disruption and change, such as COVID-19 or enforced driving 

cessation. 

- People living with dementia and their support persons adopted a vast array of technologies to support 

their social connectedness, referencing smartphones as their main source of connectivity. 

- Novel technology such as MUVR was considered a welcome addition to their home environment. It 

was perceived to provide a more three-dimensional and immersive experience than everyday 

technologies such as smartphones or tablet computers.  

- MUVR was positively perceived by all people living with dementia and their support persons as a 

method that could be used to promote or maintain their social connectedness. These findings 

confirmed the potential for a MUVR application to support social connectedness that was verified by 

end-users themselves. It also highlighted the need to explore the key design preferences for the 

MUVR application. 

 

Objective Four: To elicit the preferences of people living with dementia and their support persons to inform 

the design of a MUVR application to promote or maintain their social connectedness. 

Chapter Six addressed this research objective. This chapter revealed that: 

 

- For people living with dementia and their support persons, becoming familiar with the MUVR 

technology and having an easy-to-use and adaptable MUVR design to support social connectedness 

were key considerations. 

- People living with dementia and their support persons favoured full-bodied and human-like avatars 

and natural means of communication through talking and using hand tracking for non-verbal 

communication, in order to enable a sense of social presence in MUVR.  

- Shared and meaningful activities supported social connectedness by facilitating an understanding of 

one anotherôs life stories and experiences and promoted engagement, interaction and social presence 

between people living with dementia and their support persons in MUVR. 

- Easy-to-operate controllers were considered important to support social connectedness by enabling 

high-quality social contact in MUVR. 

 

Objective Five: To explore the feasibility, usability and acceptability of a MUVR application and its potential 

to promote or maintain the social connectedness of people living with dementia and their support persons.  

This objective was addressed in Paper Five. This paper identified that: 

 

- A MUVR application was considered usable. However, this was contingent on assistance from the 

facilitator and support persons during use and having activity options that required less controller use. 

- The MUVR was considered acceptable for people living with dementia and their support persons as 

the activities held shared interests and meaning and they each could chose an acceptable avatar. 

However, additional refinement of the avatar appearance was recommended.  
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- The MUVR application was considered feasible to be used to deliver shared experiences in various 

home environments. The hardware and software were also feasible, particularly after improvements 

were made for the second session (Session B).  

- The finding reported indicators of social connectedness such as a sense of social presence, shared 

interactions, laughter, and dance.  

- The MUVR application has the potential to promote or maintain the social connectedness of people 

living with dementia and their support persons.  

 

8.3 Discussion of Key Findings  

This section discusses the key findings across this thesis and in the context of the wider literature. The key 

discussion points include: i) the invaluable role of the support persons, ii) person and relationship-centred 

MUVR design, iii) in-the-moment experiences, and iv) recognising the novelty of designing MUVR for people 

living with dementia. 

 

8.3.1 The invaluable role of support persons  

The findings from this thesis revealed the invaluable role of the support person in encouraging their family 

members living with dementia to engage with VR and supporting them during its use.  

 

The support personôs buy-in and enthusiasm towards VR was apparent throughout this thesis. Brookman et al. 

(2023) noted that support persons are often seeking ways of enriching their social engagement with their family 

members with dementia through the use of multi-modal technologies. This appears consistent with the findings 

in this thesis whereby, the support persons exhibited an openness and enthusiasm to use VR and be involved 

in the MUVR design process. The support persons played an integral role in engaging in and supporting sharing 

the MUVR experiences with their family members with dementia. This, in turn, encouraged people living with 

dementia to óstep into VRô and try the technology. This sentiment has also been acknowledged in other VR 

research involving people living with dementia, for example in their VR co-design study, Hodge et al. (2018) 

described the support personsô presence as important in encouraging family members with dementia to try 

wearing the headset. Likewise, Abeele et al. (2021) highlighted the important role of the support personsô 

during the use of the MUVR application and their role in reducing the anxiety of people living with dementia 

surrounding this novel technology. This was also referenced in Chapters Four and Seven, whereby the support 

personsô presence was essential to reassure and encourage those living with dementia to engage with the 

technology and the MUVR application. 

 

Looking past setup and encouragement, a common thread across this thesis was the existing familiar and 

positive relationship between the person with dementia and their support persons. This supported the positive 

experiences of people living with dementia when engaged with MUVR applications, as reported in Chapters 

Four, Six, and Seven. Such findings are also reflected in other VR and dementia studies. Muñoz et al. (2021) 

highlighted that, alongside various other external and social influences, the success of social applications lies 

in the relationship between the person with dementia and their support persons. In their MUVR study to 

connect older adults with dementia and their family members at a distance, Afifi et al. (2023) noted the existing 

positive relationships between these individuals before MUVR use and attributed this to their positive findings. 

Similar findings have also been reported in the wider dementia and technology literature. Gates et al. (2023), 

in their study involving older adults (without dementia), found that they preferred to use technology which 

enhanced their existing social connection with family and friends. These finding concur with the findings 

reported in Chapter Seven, whereby the presence of the family member in the MUVR provided opportunities 

for mutual conversations, leading to reciprocity between people living with dementia and their support persons. 

This may not have occurred had people living with dementia used the application with a stranger or someone 

less familiar. Considering the pertinent role of the support person described above, questions are raised as to 

the feasibility of people living with dementia using MUVR with other family member or friends, who may 

lack the familiarity or confidence to support their engagement. This area requires further exploration, as 

evidenced by Afifi et al. (2023), who expressed the need for trained family members should MUVR 

applications be used in the home.  
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Despite these positive relationships and the interest of the support persons exhibited in this thesis, it is 

important to note such positive relationships are not experienced by all people with dementia. Many people 

living with dementia may not have a positive relationship with their support person nor a dedicated support 

person to engage in shared technology experiences such as the MUVR application presented in this thesis 

(Gilbert et al., 2022; Smith et al., 2022). Therefore, the findings in this thesis may not apply to this subgroup  

and the MUVR use cases may need to be revised to support their social connectedness.  

 

8.3.2 Person and relationship-centred MUVR design  

The findings of this thesis align with personhood and person-centred dementia approaches. Personhood is a 

crucial component of person-centred care concerned with ñtreating the person living with dementia as a person 

first and foremostò and valuing their sense of self and identity (Hennelly et al., 2018, p.3). This body of work 

aimed to account for heterogeneity by providing a supportive, adaptive and sustainable MUVR application 

that drew on the unique strengths, experiences, and individual preferences of people living with dementia. 

Consistent with the findings of this thesis, Astell et al. (2019); Koo and Vizer (2019) and Pedell et al. (2020) 

contend that technologies in dementia care must align with person-centred care and promote the personhood 

of people living with dementia. Technology must respond to the needs of people with dementia, enable them 

to remain independent, draw on their strengths and be interactive and accessible (Astell, 2009). Berrett et al. 

(2022) cautioned that when a person-centred approach is not utilised in technology design, it can have negative 

implications for people living with dementia and highlight their challenges rather than their strengths. These 

sentiments align with the thesis findings, whereby the challenge areas noted in Chapter Seven needed to be 

improved to support their engagement in MUVR. For example, in session A some people living with dementia 

had trouble engaging in the interactive activities due to the increased reliance on the controllers. By gauging 

the activities to the correct level of engagement for session B, these challenges were not as apparent.  

 

Building on person-centred approaches, understanding, identifying, and designing for the changing needs of 

people with dementia throughout their journey was a key finding of this thesis. As referenced in Chapter Five, 

people living with dementia often adapt their technology use patterns to align with these changing needs or 

may abandon technologies which become too challenging. It is vital to recognise that dementia is progressive, 

not static and that cognition can fluctuate over short periods (Fox et al., 2022). Thus, research and technology 

design and development processes must account for this, as emphasised by Liddle et al. (2022), Sanders and 

Scott (2020) and Wilson et al. (2024). Furthermore, Hayhurst (2018) and Karaosmanoglu et al. (2021) 

acknowledged that VR design must account for the cognitive changes associated with the dementia journey. 

Consistent with these studies, Chapter Seven identified that working with the same group throughout this thesis 

enabled the changing technology needs and preferences of people living with dementia to be captured and 

accounted for, which would not have been possible had different groups participated in each phase.  

 

Another key element of the person-centred MUVR design was the need to include meaningful activities to 

support social connectedness for people living with dementia. The value of meaningful activities is widely 

acknowledged in dementia research (Han et al., 2015; Neal et al., 2021; Wilson et al., 2024). More specifically, 

Goodall et al. (2021a) described the importance of including meaningful activities in their multisensory 

technology intervention, SENSE-GARDEN, to support person-centred care and relationship building for people 

living with dementia. Likewise, Wilson et al. (2024) described how meaningful activities could support 

connections with others, which was a clear intent of this thesis. In the case of this thesis and the MUVR 

application, it was essential that the content held meaning for both people living with dementia and their 

support persons (Chapters Six and Seven). In their QES, Han et al. (2015) cautioned that in the case of shared 

activities, both the person with dementia and their support person must ascribe meaning to the activity to ensure 

positive social outcomes, which concurs with the findings of this thesis. Consistent with previous work in this 

area (Goodall et al., 2021a; Han et al., 2015; To'mah & du Toit, 2024), the thesis findings highlight the 

importance of mutually engaging activities within MUVR. This, in turn, was considered an important means 

of supporting social connectedness. To'mah and du Toit (2024), in their recent scoping review, also reported 
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that VR alone does not facilitate positive social outcomes, but the meaning that the person ascribes to the 

content and having shared activities.  

 

This focus on shared meaningful activities supports the idea of coupling relationship-centred approaches 

alongside person-centred approaches. Relationship-centred approaches focus on the care relationship between 

people living with dementia and other supporters and acknowledges the personhood of all stakeholders 

(Nwadiugwu, 2020). Rushton and Edvardsson (2018) denoted that person and relationship-centred approaches 

are not mutually exclusive but should be considered under one unified framework. Ryan et al. (2018) cautioned 

that person-centred approaches may undermine the needs of the support person and expressed a need for more 

relationship-centred approaches to accommodate the needs and preferences of the support person. To avoid 

undermining the needs of the support person, this thesis actively involved people living with dementia and 

their support persons throughout this PAR phases and cycles. This type of active involvement is advocated by 

Brookman et al. (2023), who reported that support persons are not involved in the technology design for people 

living with dementia despite using the technology with their family members. Similar sentiments are also 

acknowledged by other dementia researchers (Adams & Gardiner, 2005; Hoel et al., 2022). Paying attention 

to the design of social technology for people living with dementia and their support person, this thesis provides 

an example of how to account for the design preferences of both people living with dementia and their support 

person and may align with relationship-centred approaches.  

 

8.3.3 In-the-moment experiences  

Overall, this thesis supported positive momentary social experiences between people living with dementia and 

their support person and valued the impact of such short-term experiences for this population. As previously 

referenced, social connectedness is considered a momentary experience of belonging or relatedness that may 

support longer-term, sustainable social health outcomes or reduce loneliness or social isolation (Balki et al., 

2022; Clarke et al., 2020). The focus on momentary experiences was a focal point of this thesis, whereby, when 

engaged with MUVR, interactions between people living with dementia and their support persons were 

observed. Focusing on óin-the-momentô or ógood momentô experiences is also widely supported in the dementia 

research landscape (Goodall et al., 2021b; Lillekroken et al., 2015; Sabat, 2009; Ward et al., 2021; Whelan et 

al., 2020). For example, Lillekroken et al. (2015) reported that dementia interventions should not focus solely 

on post-intervention results or activities but rather on the experiences afforded during engagement. Sabat 

(2009) also reported that psychosocial dementia support must focus on making each moment and interaction 

count for people living with dementia. Promoting such momentary experiences enables increased 

communication and participation for people living with dementia as there is less reliance on short-term 

memory, focusing instead on what is happening in the real-time (Ward et al., 2021). This is consistent with the 

findings reported in this thesis (Chapters Four and Seven), which described increased alertness, a sense of 

óbeing inô a new world, moments of laughter, playfulness, song and dance between the person living with 

dementia and their support persons as they engaged in the MUVR. This thesis, similar to Goodall et al. (2021a) 

and Hodge et al. (2018), highlighted the importance of focusing on momentary experiences and the need to 

account for such experiences during technology design for people living with dementia. In particular, the value 

placed on momentary experiences such as social connectedness by people living with dementia and their 

support persons was evident in this thesis, as they spoke positively about their VR experiences and how they 

engaged with one another while using the application (Chapters Four and Seven).  

 

MUVR supported these momentary experiences by providing protected time to step away from routine 

activities and the distractions of everyday life from the comfort of oneôs home, as evidenced in Chapters Four 

and Seven. This meant undisrupted time to engage in shared activities and socially connected with others 

Previous single-user VR studies also reported the sense of escapism from the real world afforded by VR for 

people living with dementia (DôCunha et al., 2019; Hodge et al., 2018). This thesis expands on these studies 

and denotes the sense of escapism afforded not only to the person with dementia but also to their support 

persons. In addition, both single and MUVR dementia studies (Afifi et al., 2023; Afifi et al., 2021; 

Karaosmanoglu et al., 2021) and MUVR studies with older adults without dementia (Kalantari et al., 2023; Xu 

et al., 2023) noted the value placed on the technology to create the óin-the-momentô experience as it was more 
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immersive, realistic, novel and interactive compared to other digital technologies. This was also the case in the 

current thesis.  

 

8.3.4 Recognising the novelty of designing MUVR for people living with dementia 

This thesis presents the first study to explore the design of a MUVR application specifically to address social 

connectedness. Chapter Sevenôs findings support the calls for future research in the MUVR landscape and 

identify the potential of such an application to promote or maintain their social connectedness. However, 

despite the overall positive views surrounding the use of single-user and MUVR presented in this thesis 

(Chapters Four to Seven), this area remains in its infancy and is quite novel. This novelty raises a number of 

considerations and concerns which warrant discussion including technology not replacing human-to-human 

interactions, recognising that MUVR may not be suitable for everyone and managing distress. 

 

The assumption underpinning the work in this thesis is that MUVR is not viewed as a replacement for human-

to-human interaction. Rather MUVR, should be used as a supplement to human-to-human interactions. It is 

important therefore, given the rapid advancement of socially assistive technology in dementia care, that 

researchers do not lose sight of the continuing need for physical human presence and in-person experiences. 

The thesis findings also concur with Appel and colleaguesô (2021) recommendation for VR to be part of a 

larger strategy that includes physical human presence combined with technology-mediated connectivity with 

others. Such sentiments are widely supported in the broader dementia and technology research landscape 

(Anderson et al., 2022; Casey et al., 2020; Gates et al., 2023). It would also, as outlined by Brown et al. (2022), 

be naµve for researchers and facilitators to assume that VR provides a positive and enjoyable experience for 

each older adult or person living with dementia. This is also mirrored by Matsangidou et al. (2020), who 

highlighted that VR implementation in healthcare must account for the fact that this technology is not suited 

to every person living with dementia. Moreover, Mao et al. (2023) noted that this also applies to the dementia 

support persons. Other wider technology and dementia researchers, acknowledge that digital technologies 

should not be viewed as a óone size fits allô or a universal panacea (Brittain et al., 2019; Brookman et al., 2023). 

Furthermore, it must be respected and recognised that some people living with dementia may not be interested 

in adopting novel technology such as VR or applications such as that presented in this thesis (Barbosa et al., 

2024). This thesis supports these studies and recognises the potential of a MUVR application to promote or 

maintain the social connectedness of those people living with dementia who have a genuine interest and 

keenness in this novel technology. In the case of this thesis, the design of the MUVR application from the 

bottom-up, rather than using an existing VR application was an important decision to uphold the needs of those 

involved in this research. Additionally, from the outset of this work, people living with dementia and their 

support personsô experience using technology and VR was captured which subsequently informed the MUVR 

design.  

 

Given the novelty of VR use with people living with dementia, it is also important to consider the potential for 

the technology to cause undue distress. Sayma et al. (2019) acknowledged that the VR headset and their straps 

may be considered invasive, or the occlusion of the órealô environment may be distressing or disorientating for 

people living with dementia. Brown et al. (2022) and DôCunha et al. (2019) also reported that people further 

along on their dementia journey, may perceive the VR application as reality or may become distressed or upset 

by the content. This confusion between the real and the virtual environment was also described in the QES 

findings (Chapter Two). In contrast to these studies and the QES findings, only one person living with 

dementia, in the context of discussing their experience of using the technology probe, commented that VR may 

present things that some people may not want to see or be interested in (Chapter Four). However, across all 

the PAR phases people with dementia and their support persons described how they enjoyed the content and 

no one became upset or distressed while engaging with the VR applications. This may be due to the processes 

used to partner with people living with dementia and their support persons throughout the design process and 

the emphasis placed on identifying their preferred content. 
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8.4 Unique Contribution to Knowledge  

The substantial and unique contributions to knowledge generated from this thesis include several 

methodological contributions as well as extending the focus from VR to MUVR to support the social 

connectedness of people living with dementia and their support person.    

 

Methodological contributions 

 

i. This is the first QES to synthesise and critically appraise existing qualitative research on key 

stakeholdersô experiences and perceptions of VR for older adults living with dementia. Previous 

reviews focused on quantitative measures and outcomes, with limited exploration of the experiential 

elements associated with VR use across the spectrum of immersion. 

ii. This body of work is the first to use PAR to inform MUVR design in partnership with people living 

with dementia and their support persons. In addition, the learning presented in the reflexive account of 

using PAR and the challenges and opportunities faced (Chapter Three) will guide novice researchers 

embarking on a similar journey. 

iii. This thesis identified and addressed a knowledge gap related to how to introduce and familiarise people 

living with dementia and their support persons to VR through the novel use of a bespoke VR 

technology probe.  

 

Expanding the evidence surrounding MUVR to support the social connectedness of people living with dementia 

and their support person in the home environment 

This thesis: 

 

i. Explicitly explored the use of MUVR for people living with dementia, thereby addressing a gap in 

knowledge as the existing dementia research has predominantly focused on single-user systems. 

ii. Conducted the first exploration of MUVR use in the homes of people living with dementia and their 

support persons to promote or maintain their social connectedness.  

iii. Established people living with dementiasô lived experience and understanding of social connectedness 

as well as the barriers and facilitators surrounding same and used this to inform the design and 

development of the MUVR application from the bottom-up.  

iv. Conducted the first study to design a MUVR application for people living with dementia, drawing on 

their lived experiences of social connectedness from the outset. Thus, novel insights were provided 

into the key design preferences of people living with dementia and their support persons to promote 

or maintain social connectedness. 

v. Demonstrated the feasibility, usability and acceptability of the MUVR application and confirmed its 

potential to promote or maintain the social connectedness of people living with dementia and their 

support persons.  

 
8.5 Implications for Future Research, Practice, Policy and Education 

Based on the findings from this thesis the following implications for research, policy, practice and education 

are presented. 

 

8.5.1 Implications for research  

This thesis highlights several areas warranting further research. However, before this future research 

commences, the areas of improvement (highlighted in Chapter Seven) must be implemented into the MUVR 

application.  

 

i. This research was exploratory and involved partnering with a small sample of people living with 

dementia and their support persons. The findings provide formative evidence to support the potential 

of MUVR to promote or maintain the social connectedness of people with dementia and their support 

persons. Given the small-scale nature of this work and its specific focus on the same group of people 

living with dementia and their support persons, future work should explore the suitability and 
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applicability of the MUVR application with a larger sample and evaluate the impact of the MUVR 

application on their social connectedness over longer-term use in the home.  

 

ii.  Future research should involve a more diverse group of people living with dementia and their support 

persons, as the sample involved in this thesis were all generally well-educated, white and had access 

to a vast array of technologies and related infrastructure. Future work could embrace diversity and 

intersectionality as the preferences of these groups may differ and deserve representation as advocated 

by Morrissey et al. (2017) and Roes et al. (2022). This may include, as suggested by OôShea et al. 

(2017), partnering with people living with dementia from minority ethnic communities or those living 

with dementia and an intellectual disability. Additionally, this future research could also explore the 

acceptability, usability and feasibility of the MUVR application with a more diverse group of people 

living with dementia, accounting for those under 59 years or those at later stages of dementia i.e. 

moderate to severe stages, those with less technology experience or those who may be considered 

more socially disconnected.  

 

iii. All people living with dementia participating in this thesis had a self or proxy-reported diagnosis of 

mild to moderate dementia, confirmed by the researcherôs clinical judgement as an OT, this approach 

was not uncommon during COVID-19 and was consistent with other dementia and HCI research 

(Barbos Nordstrºm et al., 2023; Talbot & Briggs, 2022; Wood et al., 2021). Future research could 

apply a more formal approach to assessing cognition and capture the functional status of people living 

with dementia to provide a more holistic assessment. Using established cognition assessment tools 

might enable clearer comparisons regarding the experiences of using the MUVR application between 

people living with dementia who are at different stages of their dementia journey.   

 

iv. Future research could investigate the feasibility of using the MUVR to promote or maintain the social 

connectedness of people living with dementia with other family members or friends across different 

locations or to be applied in other situational contexts, such as community day centres or long-term 

care settings, to connect people living with dementia to their peers. In addition, the feasibility of using 

the MUVR in such contexts would need to be investigated, including set-up, assistance, and the role 

of the support person. 

 

v. Future research should also strive to include people living with dementia and their support persons in 

additional stages of the PAR process, such as formal data analysis and data gathering procedures. 

Additional opportunities for in-person and experiential learning with VR may inspire additional 

design considerations for MUVR applications. It may also present interesting insights when compared 

to the findings of this thesis, which consisted of some online work.  

 

8.5.2 Implications for Policy, Practice and Education 

Policies and governance structures surrounding the implementation of VR for people living with dementia 

remains in its infancy (To'mah & du Toit, 2024). In fact, most VR technologies for this population remain 

exploratory and at the early stage of development (Son et al., 2022), as evidenced in this thesis. This is further 

confirmed by the Knapp et al. (2022) NIHR guidelines on using digital technology for dementia support, who 

rated VR at the óIdeaô stage of the technology readiness scale, meaning it is unlikely VR will be available for 

implementation in the real world of practice for some time. Additionally, as recommended by To'mah & du 

Toit (2024) policies and governance structures must first be in place to support a full-scale implementation. 

Furthermore, evidence-based guidance must also be established to support practitioners applying VR in their 

respective settings (Son et al., 2022). 

 

This thesis also highlights new roles for health and social care professionals such as OTs in emerging practice 

areas, for example, technology design and development. In the case of this thesis, an OT perspective supported 

the design of a suitable social technologies, as noted in other studies (Koh et al., 2022; Proffitt et al., 2019; 

Slegers et al., 2020). OTs were also considered important in supporting MUVR use and facilitating the 

participatory research process, concurrent with other researchers (Liddle et al., 2022; To'mah & du Toit, 2024).  
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Finally, this thesis highlights the importance of establishing partnerships with interdisciplinary groups for 

technology research, design and development projects as advocated by Paredes-Velasco et al. (2023) and Yang 

et al. (2022). In the case of this thesis, the work heavily relied on partnership with other PhD students from 

different disciplinary backgrounds. These partnerships ensured the development of the MUVR application and 

supported knowledge translation. 

 

8.6 Strengths and Limitations  

This thesis has explored the design of a MUVR application to promote or maintain the social connectedness 

of people living with dementia and their support persons. The strengths and limitations have been presented in 

the papers and chapters in this thesis (Chapters Four to Seven). This section presents the strengths and 

limitations of the overall body of work.  

 

8.6.1 Strengths 

This thesis has several strengths including the focus on the home environment, the QES and thematic synthesis, 

the PAR methodology and methods of data collection used. 

 

Firstly, the focus on MUVR use in the home environment is a strength of this thesis. The strengths associated 

with completing this research in the home are fourfold. Firstly, it contributed to the limited research and 

presented a unique perspective compared to previous work in residential or long-term care settings. Secondly, 

it reiterated the appropriateness of this work as reportedly 2/3 of people living with dementia in Ireland reside 

in the community (Fan et al., 2019; Pierce et al., 2014). Thus, as Fan et al. (2019) advise it is essential that 

people living with dementia are supported to live well and age in place for as long as possible. Thirdly, it put 

people living with dementia at ease during research activities as they were in their natural surroundings. 

Finally, home-based research also facilitated recruitment from a wider geographic area, as travel was not 

required. This also served to overcome the initial recruitment difficulties experienced in this thesis.  

 

Secondly, regarding the QES and thematic synthesis, it provided a rigorous means of obtaining new cumulative 

insights into VR use for older people living with dementia. Previous to this QES, most VR and dementia 

reviews were narrative or scoping reviews which lacked a qualitative focus and formal quality appraisal of the 

included studies. Therefore, this QES and thematic synthesis provided an established means of identifying the 

experiential elements of VR use through a multistakeholder lens. It also applied GRADE-CERQual and the 

CASP checklist to determine the methodological quality of the included studies and the confidence placed in 

each of the review findings. 

 

Finally, another key strength of this thesis lies in the robust application of the qualitative PAR methodology 

and data collection methods. The qualitative focus of this thesis captured first-hand insights into the 

experiences of people living with dementia and their support persons regarding MUVR design for social 

connectedness. This is the first study to design MUVR for social connectedness from the bottom-up. In terms 

of PAR, this methodology provided a clear progression from each phase of this thesis and ensured the findings 

were underpinned by the lived experiences of social connectedness from the outset, whereby each PAR cycle 

built on the previous. While similar approaches have been adopted with older adults, this thesis presented the 

first with people living with dementia and their support person. In line with PAR, engaging with the same 

group of people living with dementia and their support persons is considered another strength of this work. 

Moreover, establishing a rapport with this group made them feel more at ease during data collection activities 

and gave them the confidence to express their opinions and preferences. As referenced in Chapter Three, PAR 

enriched the project outcomes, improved the trustworthiness of the research and identified the unique 

contributions of people living with dementia and their support persons when engaging in this type of research. 

In addition, involving people living with dementia and their support persons in PARôs reflection and action 

stages ensured that the findings were verified at each stage to ensure relevance, appropriateness, and that the 

research was driven by their preferences. This resulted in an application that was considered acceptable for 

this group and reduced research redundancy. Supplementing interviews with observational field notes is also 
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considered a strength of this work, as it added to the credibility of the findings. Furthermore, using a VR 

technology probe supported people living with dementia in contributing meaningfully to this research process 

and ensured that end-userôs voices were amplified. This was further strengthened by adopting Braun and 

Clarkeôs (2019) well-established reflexive thematic analysis approach, which ensured that the subjective 

experiences of people living with dementia and their support persons were not suppressed and the causal factors 

related to their experiences were considered during analysis. 

 

Despite these strengths, there are also limitations which will be discussed.  

 

8.6.2 Limitations 

The limitations related to the PAR phases are presented in Chapters Three to Seven of this thesis. Additionally, 

there are some limitations related to the entire thesis that warrant discussion.   

 

Remote recruitment during the COVID-19 pandemic is worth acknowledging. The recruitment strategy 

adopted may have resulted in a PAR group who were more willing and forthcoming to adopt new technology 

such as VR. Given that they participated online, they may have also had some existing level of technology 

literacy and social connectedness. Furthermore, recruiting through the dementia research database and 

dementia cafés may imply that this population had existing social connections, omitting those people living 

with dementia who may not be engaging with these services. While this thesis aimed to recruit a diverse 

sample, recruitment difficulties also limited the diversity of people living with dementia and their caregivers 

from participating. This may account for the overrepresentation of males living with dementia participating in 

this research and female support persons. Moreover, all people living with dementia and their support persons 

were white and resided in Ireland. Therefore, there was a lack of representation from minority ethnic groups. 

Despite these limitations, rich insights into social connectedness and the experiences of using VR were 

gathered specific to this PAR group, as evidenced throughout this thesis.  

 

The level of attrition also warrants discussion. This thesis had an attrition rate of 44% (n=8), which is not 

uncommon in longitudinal research with older adults or people living with dementia as evidenced by Burke et 

al. (2019) and Gabel et al. (2022). Gabel et al. (2022) noted that between 10-54% of people living with 

dementia are lost due to drop out in longitudinal trials or observational studies. Recruiting a larger sample may 

have resolved this issue, however, the recruitment difficulties, as outlined in the previous chapters, made it 

very challenging to obtain the current sample size within the PhD timeframe.  

 

Given the COVID-19 pandemic some PAR phases were completed remotely through Zoom. While this means 

of data collection was feasible in the case of this research, it may have limited the data collected compared to 

in-person methods. Additionally, online methods of data collection often relied on the support person to set-up 

the Zoom call and respond to follow-up emails such as the interview transcripts and early findings. This must 

be taken into consideration for future research, when a support person may not be available to provide such 

support.  

 

As noted in previous chapters of this thesis, there were instances where the support person contributed more 

qualitative data than their family member with dementia. This was mitigated through member reflection with 

people living with dementia, giving them time to reflect on the findings and ensure the findings aligned with 

their own experiences and perceptions. 

 

Finally, given the relative novelty of this thesis and the paucity of MUVR and dementia research, the findings 

were often discussed in relation to broader older adult and technology research. This may be considered a 

limitation as at points throughout this thesis, it was difficult to relate this work to similar studies. However, the 

novelty of this research may also be considered a strength of this work, providing unique contributions to the 

field of MUVR and dementia research.  
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8.7 Thesis Conclusion 

This thesis aimed to explore the design of a MUVR application to promote or maintain the social connectedness 

of people living with dementia and their support persons. This aim was addressed through the five published 

papers and eight thesis chapters. The knowledge generated and insights gained from this thesis contribute to 

the limited existing research focused on the design of MUVR to promote or maintain the social connectedness 

of people living with dementia and their support persons. The findings describe that while the MUVR 

application was promising to support social connectedness, additional improvements are required to enhance 

the overall usability, acceptability and feasibility of the application. Addressing these areas, will in turn, enable 

an enriched social experience for people living with dementia and their support persons. The thesis findings 

provide unique contributions to knowledge surrounding the experiences of social connectedness for people 

living with dementia and their support persons and how technology such as MUVR can be designed in 

partnership with people living with dementia and their support persons. Furthermore, each chapter and paper 

provide guidance and support for researchers embarking on either PAR research, MUVR design for social 

connectedness or both. This thesis also paves the way for further research and development in the MUVR and 

dementia landscape. 
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Appendices  
 

Appendix 2.1 MEDLINE Search Strategy 

 

1. Dementia/ or Frontotemporal Dementia/ or Dementia, Vascular/,  

2. Alzheimer Disease/,  

3. Lewy Bodies/,  

4. Huntington Disease/,  

5. Creutzfeldt-Jakob Syndrome/,  

6. "Pick Disease of the Brain"/,  

7. dementia.tw.,  

8. vascular dementia.tw.,  

9. frontotemporal.tw.,  

10. lewy bod*.tw.,  

11. huntington*.tw.,  

12. pick*.tw.,  

13. creutzfeldt-jacob.tw.,  

14. alzheimer*.tw.,  

15. ((memory or mental or cognitive) adj3 (decline or impair* or insufficien* or complain* or disorder* or loss or 

deteriorat*)).tw.,  

16. Virtual Reality/,  

17. VR.tw.,  

18. virtual realit*.tw.,  

19. (virtual adj3 realit* technolog*).tw.,  

20. virtual environment*.tw.,  

21. (virtual adj3 environment*).tw.,  

22. immersive.tw.,  

23. non-immersive.tw.,  

24. semi-immersive.tw.,  

25. audiovisual.tw.,  

26. experience*.tw.,  

27. percept*.tw.,  

28. perspect*.tw.,  

29. view*.tw.,  

30. opinion*.tw.,  

31. attitude*.tw.,  

32. tolera*.tw.,  

33. feasib*.tw.,  

34. barrier*.tw.,  

35. facilitat*.tw.,  

36. accept*.tw.,  

37. usab*.tw.,  

38. 26 or 27 or 28 or 29 or 30 or 31 or 32 or 33 or 34 or 35 or 36 or 37,  

39. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15,  

40. 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25,  

41. 38 and 39 and 40, 
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Appendix 2.2 Screening Log 

Database Duplicate Log 

Data Source Duplicates Results 

Database Items  

found 

Inner  

dups 

Ext  

dups 

New 

MEDLINE  157 0 0 157 

PsychINFO 261 1 81 179 

CINAHL  77 5 33 39 

AgeLine 33 1 17 15 

Scopus  663 6 85 572 

Compendex 447 9 351 87 

 

 

 

 

 

Screening Log 

Database Title and Abstract 

Total Screened 100% 1049 

   

Pre-Conflict Resolution 
  

 
Included: 54 

 
Excluded: 965 

 
Conflict: 30 

   

Post-Conflict Resolution 
  

 
Included: 67 

 
Excluded: 982 

   

Forward and Backward Title and Abstract Screening 

Total Screened 100% 40 

Pre- Conflict Resolution Included: 16 
 

Excluded: 20 
 

Maybe: 4 
 

Undecided: 0 

Post- Conflict Resolution Included  18  

 Excluded 22 

 

 

Items 

found 

Inner 

dups 

Ext 

dups 

New 

1638 22 567 1049   
  

 

    

Total duplicates: 589 

 

Total for screening: 1049 
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Database Full Text Screening 

Full -Text Screening Deadline: 30/10/20 
 

Pre- Conflict Resolution 
  

 
Included: 9 

 
Excluded: 37 

 
Conflicts: 6 

 
Undecided 1 

 
Maybe: 14 

Post- Conflict Resolution (i) 
  

11/12/2020 Included: 12 
 

Excluded: 53 
 

Maybe: 1 
 

Undecided 1 
   

Post-Conflict Resolution (ii) Included: 12 

AF and DH discussed remaining 

conflicts with CH  

Excluded 55 

   

Forward and Backward Full Text Searching 

Pre-Conflict Resolution Included: 3 
 

Excluded: 6 
 

Maybe: 8 

Post- Conflict Resolution Included 3 
 

Excluded 14 
   

Total Included for Data Extraction 

15 reports of 14 studies 
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Appendix 2.3 Inclusion and Exclusion Criteria 

Inclusion Exclusion 

- Use of VR  

o Non-immersive (low)  

o Semi-immersive (moderate)  

o Fully immersive (high)  

o Classification as per (Miller & 

Bugnariu, 2016) 

- Inclusion of stakeholders in the field of 

dementia care  

o People living with dementia (any type 

or severity)/ clinical diagnosis, GP 

diagnosis or on dementia specific 

medication 

o Mean age over 60  

o Family support person (informal 

caregiver)  

o Health and Social Care Professionals 

e.g Nursing, Social worker, 

Physiotherapist, Occupational 

Therapist, GP, Gerontologist, 

Psychologist  

o Those involved in the development or 

facilitation of VR  

o Others (can be discussed if others 

arise during conflict resolution)  

- Use of qualitative data collection which address 

experiences and perceptions of VR  

o Their perspective may incorporate 

their opinions, attitudes, and 

evaluations (including acceptance and 

satisfaction) (Ryan et al, 2018).  

o Their experiences may relate to 

emotions, physical sensations (e.g. 

pain, discomfort), psychological 

factors (e.g. stress, mood), and 

pragmatic factors (e.g. routine 

activities) (Ryan et al, 2018).  

 

Exclusion:  

- No inclusion of people living with dementia 

or key stakeholders  

- Unable to extract subset data for people living 

with dementia  

- No VR used: exclude augmented reality  

- Quantitative Studies  

- Non-peer reviewed articles  

- Literature/Systematic reviews 

 

 
Miller, H. L., & Bugnariu, N. L. (2016). Level of Immersion in Virtual Environments Impacts the Ability to Assess and 

Teach Social Skills in Autism Spectrum Disorder. Cyberpsychology, behavior and social networking, 19(4), 

246-256. https://doi.org/10.1089/cyber.2014.0682  
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Appendix 2.4 Characteristics of Included Studies  

(This is an example of the data extraction for the study characteristics. The full can be accessed via https://osf.io/ay78f/?view_only=540a00919ddc48c788546ce7005f23e8) 

 

Citation   Country  Study 

setting 

Research Design and 

Methods of Data 

Collection 

Participant 

Information  

Stage of 

Dementia 

(formal or 

informal 

Diagnosis) 

Level of 

technology 

Experience 

Level of 

Immersion, 

Hardware and 

Software  

Duration of 

VR 

Experience 

Data 

Analysis  

Baker et 

al, 2020 

[57] 

Australia  RACF Qualitative multi-method 

design 

 

Interviews with residents 

and staff, visual rating 

instrument, field 

observations 

One older adult 

living dementia  

Sex: Male 

Age: 88 years 

 

Five staff members  

Sex: Not specified 

Age: Not specified   

ñFormal 

dementia 

diagnosisò 

Older adult living 

with dementiasô  

experience of VR: 

None  

 

Staff experience of 

VR: 

None:3 

Had seen it:1. 

Had seen and used 

it: 1 

Fully 

immersive  

 

Hardware: 

Oculus Rift 

HMD and 

controller 

 

Software: 

First Contact 

and Google 

Earth VR 

Four, 60-

minute VR 

sessions  

Burnard's 

(1991) 

approach to 

thematic 

content 

analysis 

D'Cunha 

et al, 

2020 

[58] 

Australia  RACF Mixed-method randomised 

control trial, crossover, 

feasibility study 

 

Semi-structured interviews 

with older adults living with 

dementia and activity 

manager 

10 Residents living 

with dementia  

Sex: 8 

Female, 2 Male 

Age: Average age 

86.1 (±8.06) years.  

Age range: 74-95 

years 

 

1 RACF activity 

manager 

Sex: Male 

Age: Not specified 

MoCA score:  

5/30-21/30  

 

Average score 

of 12.2 (±4.69) 

Not specified  Semi-

immersive 

 

Hardware: 

GoPro Hero 7 

Projector 

screen, 

Body Charger 

® GB3030 

UBE 

 

Software: 

Pre-recorded 

content 

25 minutes  Content 

analysis 

(Graneheim & 

Lundman, 

2004) 

https://osf.io/ay78f/?view_only=540a00919ddc48c788546ce7005f23e8
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Appendix 2.5 Assessment of Methodological L imitation s of Included Studies  

(This is an example, the full can be accessed via https://osf.io/ay78f/?view_only=540a00919ddc48c788546ce7005f23e8)  

Study ID Was there a 

clear 

statement 

of the aims 

of the 

research? 

Is a 

qualitative 

methodolog

y 

appropriate

? 

Was the 

research 

design 

appropriat

e to 

address the 

aims of the 

research? 

Was the 

recruitment 

strategy 

appropriate 

to the aims of 

the research? 

Was the data 

collected in a 

way that 

addressed the 

research issue? 

Has the 

relationship 

between 

researcher 

and 

participants 

been 

adequately 

considered? 

Have ethical 

issues been 

taken into 

consideration? 

Was the data 

analysis 

sufficiently 

rigorous? 

 Is there a 

clear 

statement 

of findings? 

Overall assessment of 

methodological 

limitations 

Baker et al, 2020 

[57] 

Yes Yes Yes Yes Yes Canôt Tell Yes Yes Yes No or very minor 

concerns. Unclear 

statement of researcher 

reflexivity. 

DôCunha et al, 

2020 

[58] 

Yes Yes Yes Yes Yes No Yes Yes Yes No or very minor 

concerns. No statement of 

researcher reflexivity.  

Feng et al, 2018 

[66] 

Yes Yes Yes No Yes No No Yes Yes Moderate concerns: 

regarding how data was 

collection (informed 

consent, capacity 

assessment etc.), to 

statement of reflexivity, 

recruitment procedures 

also omitted/unclear  

 
 
 
 

https://osf.io/ay78f/?view_only=540a00919ddc48c788546ce7005f23e8
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Appendix 2.6 Summary of Qualitative Findings and Confidence Rating 

 Studies 

contributing to 

the review 

finding 

CERQual assessment of 

confidence in the evidence 

Stepping into virtuality    

Stepping into the unknown   

Finding 1: Older adults living with dementia and caregivers may have concerns regarding the fear and physical discomfort of 

VR systems. 

 

[57, 59-61, 68, 

70] 

High confidence 

Finding 2: Education, training and set-up procedures for older adults living with dementia and caregivers can be useful for 

assessing eligibility, providing reassurance, safety and highlight potential benefits of VR. 

 

[57-60, 63, 68, 

71] 

High Confidence 

Supporting the step into virtuality   

Finding 3: The continual presence of the caregiver/family member during the VR experience can provide encouragement, 

motivation and reassurance for older adults living with dementia to use VR. 

 

[58-60, 69-71] 

Moderate Confidence 

Finding 4: Support and facilitation must be adapted to the needs of older adults with dementia as they are engaging in VR. This 

may be through verbal praise and encouragement, physical readjustment or assistance with the system or adapting the virtual 

environment to suit oneôs needs.  

 

 

[57-60, 63, 64, 

69-71] 

Moderate Confidence 

Escape to virtuality   

An immersive world   

Finding 5: Older adults living with dementia can experience a sense of immersion, presence or embodiment in the virtual 

environment. 

 

[58, 61-63, 66, 

71] 

 

Moderate Confidence  

 

Unlocking and maintaining connections   

Finding 6: For older adults living with dementia, VR can provide connections to broader experiences beyond where they 

currently reside.  

 

 

[58, 60-63, 69, 

71] 

 

High Confidence  

 

Finding 7: VR can provide a means of unlocking memories and connections to the past for older adults living with dementia.  

[58-64, 66, 69, 

70] 

 

 

Moderate confidence  
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Finding 8: VR can provide an opportunity for shared experiences and can enhance the social connection and engagement of 

older adults living with dementia. 

 

[58, 60-64, 66, 

67, 69, 71] 

Moderate confidence 

Interaction and empowerment   

Finding 9: When the level of interaction is suited to the abilities of older adults living with dementia they may achieve a sense of 

agency, empowerment and control in the VE. However, when the level of interaction is not suited the opposite may be 

experienced. 

 

[58-60, 62, 63, 

66, 69, 71] 

Moderate confidence 

 

 

Finding 10: Older adults living with dementia may demonstrate dynamic use of VR. This includes varying length of use, levels 

of interaction, difficulty and tolerability of the system. 

 

[57-71] 

Moderate confidence 

 

Physical, cognitive and affective responses   

Finding 11: VR can provide an óenliveningô experience for older adults living with dementia. Enjoyment, happiness, laughter, 

awe, positive mood, sensory stimulation, excitement and surprise may be exhibited when using VR. 

 

[57-64, 66, 67, 

69-71] 

 

Moderate confidence 

 

 

Finding 12:  

VR may provide a soothing and calming experience for some older adults living with dementia. 

 

 

 

[59-62, 66, 67, 

71] 

 

High Confidence  

Finding 13: VR use may result in negative emotions and sensations for older adults living with dementia including: dizziness, 

disorientation, BPSD and fatigue. 

 

[57-59, 61-63, 

65-68, 70, 71] 

Moderate Confidence  

Finding 14: VR effects may be translated into the daily lives and routine of older adults living with dementia.  Improvements in 

cognition, memory, concentration, sustained attention, improved task organisation, motivation, mood and overall wellbeing may 

be perceived after VR sessions. 

 

[59, 61-63, 65, 

66, 68, 69] 

High Confidence 

Returning to reality: Reflecting on the virtual experience   

Finding 15: Older adults living with dementia can exhibit a spectrum of willingness to try VR again indicated by positive, 

neutral, and negative comments. Older adults with dementia can share their positive experiences and anticipation with their 

peers and community. 

 

[57-61, 64-67, 

69, 71] 

Moderate confidence  

 

 

Finding 16: Formal and informal caregivers may identify a change in their own attitude toward VR and may exhibit new 

understanding of the capabilities of older adults living with dementia after observing older adults living with dementia use the 

system. 

 

[59-63, 69, 71] 

High Confidence 
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Appendix 2.7 GRADE CERQual Full Evidence Profile  

(This is an example; the full table can be accessed via https://osf.io/ay78f/?view_only=540a00919ddc48c788546ce7005f23e8) 
Summary of review 

finding 

Reports of 

studies 

contributing 

to the review 

finding 

Methodological 

limitations 

Coherence Relevance* Adequacy CERQual 

assessment 

of 

confidence 

in the 

evidence 

Explanation of 

CERQual 

assessment 

Finding 1: Older 

adults living with 

dementia and 

caregivers may have 

concerns regarding 

the fear and physical 

discomfort of VR 

systems. 

[57, 59-61, 

68, 70] 

No or very minor 

concerns 

No or very minor 

concerns regarding 

methodological 

limitations due to the 

reliable ratings across 

the CASP tool in the 

main studies informing 

this finding. Uncertainty 

as to whether ethical 

issues were taken into 

consideration were 

observed in one study 

and no ethical issues 

being taken into 

consideration were 

observed in one study. 

Uncertainty around 

researcher reflexivity 

towards their 

relationship with the 

research participants was 

also observed in one of 

the studies and no 

consideration for 

researcher reflexivity in 

four of the studies. 

No or very minor 

concerns 

 

Finding is more 

descriptive and 

therefore the primary 

data is close to that of 

the finding. There are 

various issues relating 

to VR discussed 

however, such issues 

all fall under a fear of 

using the system or 

issues relating to 

physical discomfort 

of the system prior to 

sustained use. 

Minor concerns 

 

Minor concerns 

regarding relevance. A 

mix of countries, 

continents, stakeholders 

and settings. Each study 

informing this finding 

met the inclusion 

criteria of the review 

and the review finding 

specified here. Each 

study adequately 

referred to caregivers or 

older adults living with 

dementiasô concerns 

regarding fear and 

physical discomfort of 

using VR. 

No or very minor 

concerns 

Each of these studies 

adequately inform the 

review finding, all of 

which report on concerns 

participants have 

regarding fears and 

physical discomfort when 

using VR. Baker, Hodge, 

and Rose provide rich 

accounts supported by 

observations and quotes 

from participants. Moyle, 

Foloppe and 

Matsangidou provide thin 

data regarding the 

preconceptions and 

causes for refusal in 

using the VR systems. 

Although this data is thin 

in places, the studies as a 

whole paint a picture of 

the various ways through 

which these concerns can 

arise. Therefore, there is 

no or very minor 

concerns about data 

adequacy for this finding. 

High 

confidence 

No or very minor 

concerns 

regarding 

methodological 

limitations, 

coherence and 

adequacy, and 

minor concerns 

regarding 

relevance. 

https://osf.io/ay78f/?view_only=540a00919ddc48c788546ce7005f23e8
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Finding 2: 

Education, training 

and set-up 

procedures for older 

adults living with 

dementia and 

caregivers can be 

useful for assessing 

eligibility, providing 

reassurance, safety 

and highlight 

potential benefits of 

VR. 

[57-60, 63, 

68, 71] 

No or very minor 

concerns 

 

No or very minor 

concerns regarding 

methodological 

limitations due to the 

reliable ratings across 

the CASP tool in the 

main studies informing 

this finding. One study 

was assessed as having 

serious concerns 

regarding 

methodological 

limitations. However, 

this study did not 

contribute to this finding 

in a way that was 

considered significant 

enough to impact the 

overall assessment of its 

methodological 

limitations. 

No or very minor 

concerns 

 

The varying ways, 

and the capacity in 

which, the 

caregiver/family 

member were present 

during the VR 

experience were 

explored in this 

review finding, with 

the varying contexts 

across each of the 

studies being 

considered. 

Minor concerns 

 

Minor concerns 

regarding relevance. A 

mix of countries, 

continents, stakeholders 

and settings.  

Each study informing 

this finding met the 

inclusion criteria of the 

review.  

 

No or very minor 

concerns 

 

Each of these studies 

adequately inform the 

review finding, all of 

which report on some 

or all of the following: 

education, training and 

set-up procedures. 

Although this data is 

thin in places, the 

studies as a whole 

paint a picture of the 

various ways through 

which VR can be 

facilitated for people 

with dementia, as well 

as how their caregivers 

can help with this. 

Therefore, there is no 

or very minor 

concerns about data 

adequacy for this 

finding. 

High 

confidence 

No or very minor 

concerns 

regarding 

methodological 

limitations, 

coherence and 

adequacy, and 

minor concerns 

regarding 

relevance 
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Finding 3: The 

continual presence 

of the 

caregiver/family 

member during the 

VR experience can 

provide 

encouragement, 

motivation and 

reassurance for older 

adults living with 

dementia to use VR. 

[58-60, 69-

71] 

Moderate concerns 

 

Mostly reliable ratings 

across the CASP tool in 

the studies informing 

this finding. One study 

was assessed as having 

serious concerns 

regarding 

methodological 

limitations due to 

concerns due to lack of 

reporting of data 

collection, analysis, 

ethical procedures, and 

reflexivity. 

 

 

No or very minor 

concerns 

 

The data informing 

this finding is 

coherent, as it reports 

on the different ways 

family members and 

caregivers support 

users when using VR 

through 

encouragement, 

motivation and 

reassurance. 

No or very minor 

concerns 

 

No or very minor 

concerns regarding 

relevance. A mix of 

countries, continents, 

stakeholders and 

settings.  Although 

some studies only 

provided formal and 

informal caregiver 

perspectives, these were 

relevant to the 

phenomenon of interest 

and related to the role of 

the caregiver/family 

member in order to 

assist the older adults 

living with dementia to 

experience VR.  

Moderate concerns 

 

Descriptive finding 

which is supported 

with limited quantity 

of data. Most of the 

studies provided 

instances where the 

presence of the 

caregiver was reported 

as a motivator and 

means of reassurance. 

However, the number 

of studies and 

references informing 

this finding are 

limited, meaning there 

are moderate concerns 

regarding adequacy 

for this finding. 

Moderate 

confidence 

No or very minor 

regarding 

coherence and 

relevance, 

moderate 

concerns 

regarding 

methodological 

limitations and 

adequacy. 
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Appendix 2.8 Supporting Quotations 

Analytical themes Subtheme Quotation 

   

Stepping into 

virtuality  

  

 Stepping into the 

unknown 

 

ñI can't imagine that she has the patience to hold something like (Google Cardboard) that for a long timeò [60]  

 

ñCaregivers were unsure whether people with dementia would try HMD-VR at all.ò [61]  

 

ñBecause of the material factors of the system, three out of ten PwD [é] refused to put on the HMD.ò [70] 

 Supporting the step 

into virtuality 

 

ñWe were given a troubleshooting guide. It went through the step by step how to get it started and then itôs also got a section in there 

for if somethingôs not workingò [59] 

 

ñwe brought along a set of pictures to display the VR experience in its entirety before asking participants if they would like to tryòé 

ñPart of this process was also demonstrating the different  ways of using the VR system-through a head-mounted display, and through 

a handheld Google Cardboard display.ò [60] 

 

ñWith encouragement from her daughter it seemed a lot easier to ask Lucy to try it [HMD] onò [60] 

 

ñWe really had to take over the role of the motivator.ò [69] 

 

ñI think by having a nurse and a physiotherapist come in, it gives a bit of reassurance for the residentò [58] 

Escape to 

virtuality 
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 An immersive world ñI can already imagine that Iôm with the cows, rabbits, giving them food, playing with them behind the display.ò [66] 

 

ñ They reported that HMD-VR felt órealô and they felt like they were óinô the VE (Extract 15). [é] I felt like I was in the beaché it 

was very good feeling. (Person with dementia 4, 7, 141-144)ò [61] 

 

ñVWs not only allowed the resident to remember particular objects (flowers, trees, buildings etc.), but also triggered the overall 

feeling of ñbeing in a garden.ò [63] 

 

ñMost participants reported a high level of presence during the interviews, reporting that it felt ñrealò or ñlike they were in thereòò 

[62] 

 Unlocking and 

Maintaining 

Connections  

ñMichael and Linda indicated that a VR system could act as a missing link between their current situation ïhaving to depend on 

public transport ïand their past, where they visited many favourite places together.ò [60] 

 

ñPerson with dementia thought HMD-VR would be a good way to see what going abroad might be like, óbecause if youôre going 

abroad, all you get is a video of whatôs going to be likeôò [61] 

 

 

ñWe believe that virtual worlds provide a means for them [older adults living with dementia] to reconnect their experience to the 

ñday-to-dayò yet ñextraordinaryò worlds.ò [63] 

 

ññI am in Disneyland again! I am close to the ice-mountains!ò Researcher intervene: ñHave you been at Disneyland?ò [PwD giggles 

and nods her head:] ñLong time ago when my children were still young!ò [Patient 7, HCI Researcher] ò [70] 

 

ñVWs [virtual worlds] allow the residents to temporarily step outside of their closed physical environment of long-term care facilities 

and transport them to a (albeit virtual) world of reminiscenceò [63] 

 

ñThe interactioné because we have got two levels, those downstairs never meet people from upstairsé and they got to know each 

other ò [58] 

  

ñMany of the participants reported that the afternoon tea sessions at Bluebell Grove were an opportunity to spend meaningful time in 

public with their loved ones, but also to access social support and advice from professional carers and from others facing the 

challenges of dementia.ò [60] 
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 Interaction and 

Empowerment  

ñThe installation gives them a feeling of being in the control and meaningfulness.ò [66] 

 

ñRunning counter to initial reticence around trying out the VR environments is a sense of freedom and enjoyment seemingly enjoyed 

by participants once they tried the headset and the environment [é]This freeing effect is clearly pleasurable for participants who can 

engage in enjoyable activitiesò [60] 

 

ñOne participant was very clear in what they did not like (ñIôve got no real control. Thereôs no music. I canôt make it tilt (Sic)ò 

[RM1]).ò [59] 

 

ñMum was using her hands to control the movement. It means sheôs got control of something in her life, that control element. What 

other control has she really got?ò [FF6]éñTheir faces light up when they also realise that theyôre controlling whatôs happening on the 

screenò [SF2] [59] 

 Physical, Cognitive, 

Affective 

ñThey noticed the elevated mood of some residents and expressed the positive influence it has in their everyday lifeò [66] 

ñStraight away [Janet] started to sing. It sounded to me that she was trying to repeat the lyrics ...ò [60] 

ñThe majority of the residents seem to really enjoy it. I see their faces smiling, and they seem quite relaxed with itò [SF1] [59] 

ñPeople with dementia reported that they found HMD-VR ófunô and óquite excitingéyou never know whatôs beyond the corner, do 

you?ô (Extract 4, Person with dementia 13, 4, 79-80).ò[61] 

ñWe were informed this PWD could become agitated easily, and yet surprisingly, he tolerated VR and used it for the maximum 

period.ò [PWD7, Observations, 12] [62] 

ñPost VR Observations [..]Commented, "It was the best day ever". Talked to others including peers and CGs commenting, "Best day 

I've ever had."[PWD3, Observations, 1] [62] 
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Returning to 

reality:  Reflecting 

on the virtual 

experience 

 ññNice of you to do this for meò ñthis is so niceò[..]ñIt was alright; wasnôt good and wasnôt badòðDo again: ñover and overò [é] 

ñDo Again: ñDepends on the programò ñItôs a one-time experience, you donôt need it twiceò; ñWhat else do I get to see?ò ï Said they 

just didnôt enjoy it ï ñJust not that interesting to me. Sorry I couldnôt help youò ï ñInteresting ... nothing I canôt live without.ò [67] 

 

ñAlthough Ruby mentioned that she could see others using the system, she stated a preference for the ñreal thing.òò[60] 

 

ñWhen asked if she would continue to use the system after the study ended, she replied ñyes, it is a good memory training and it gives 

it a structure to everyday life.ò [69] 
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Appendix 3.1 Research Ethics Committee Approval (Full Applications and Amendments) 

3.1.1 REC approval Phase Two and Three 
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3.1.2 REC Amendments 

Ethical amendments were sought to 1) Add PAR Phase One, 2) Broaden the recruitment strategy (to include a 

national sample and those people living with dementia aged 60 years over the course of the PAR project), 3) 

Account for those people living with dementia or support persons who wished to use VR standing.  

 

1) 

 

 
 

 

2) 
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3) 
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3.1.3 Recruitment Poster 
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3.1.4 Consent Forms (PAR Phase One to Three) 
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3.1.5 PIL Phase One to Three (People living with dementia and their support person) 
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