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researchers continue to explore, focusing on the antecedents 
that shape their experiences. The literature notes that older 
adults already represent a significant proportion of the global 
population, with 12.5% aged 60 years or older, according to 
a World Health Organization report (WHO) (WHO 2015). 
One reason for this increase is the decline in mortality rates, 
driven by investment in healthcare and wellbeing initiatives 
such as creating opportunities for social communication and 
participation (Afroj et al. 2025; Hu et al. 2024). As a result, 
governments and researchers have been motivated to exam-
ine the role of the metaverse in creating social spaces for 
older adults (Pillay et al. 2024). For example, Sohrabei et al. 
(2025) reported that VR technologies can provide dynamic 
platforms for exercise programmes, recreational activities, 
and personalised health interventions. Other studies like 
Mahmoud (2024) discussed public perceptions of VR as a 
tool to empower older adults through technology-enabled 
learning and adaptability, noting that VR can enhance social 
connections and quality of life by stimulating cognitive and 
physical engagement.

1  Introduction

Extensive work on extended reality by researchers, indus-
tries, and designers has introduced new ways for people 
to engage with technology across diverse contexts. Virtual 
reality (VR) is one example, offering fully three-dimen-
sional environments designed to increase users’ immer-
sion in specific activities or tasks. The popularity of VR 
spaces has grown in recent years, attracting a wider range 
of users. VR adoption among older adults is a key area that 
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Abstract
Immersive spaces of extended reality, including virtual reality (VR), have attracted significant attention from scholars 
seeking to shape the future of digital transformation across disciplines and practices. VR experiences for aging communi-
ties have been designed and developed to mitigate social isolation among older adults. However, evidence regarding their 
ability to provide sustained social stimulation or improve social interaction has been mixed. This study investigated how 
older adults’ engagement with VR drives their use of it for wellbeing. A total of 135 older adults (aged 60 to 80 years) 
participated to validate a series of relationships between engagement factors and endurability, and ultimately, their inten-
tion to use VR. The results demonstrated distinct effects of aesthetics, novelty, felt involvement, and focused attention on 
users’ endurability. The mediating effect of endurability on an individual’s intention to use VR was found to be significant. 
The model explained 69% of the variance in endurability (R2 = 0.690) and 60% of the variance in intention to use VR 
(R2 = 0.597). Several other non-significant effects were identified, and these were thoroughly examined and discussed. 
These findings provide empirical evidence that older adults’ willingness to adopt VR for wellbeing is driven primarily by 
endurability and the aesthetic qualities of the VR experience, thereby informing key design and intervention priorities for 
researchers and practitioners. The study also offers new perspectives on the previously unobserved impact of novelty, felt 
involvement, and focused attention on older adults’ intention to use VR.
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To add further context, our review of the literature on VR 
use for improving social participation among older adults 
revealed several dimensions. Most studies have examined 
the direct application of VR and its usefulness for wellbe-
ing by reducing social isolation and providing open chan-
nels for communication (Corregidor-Sánchez et al. 2020; 
Hughes et al. 2017; Lee et al. 2019; Lin et al. 2018b; Shan-
kar et al. 2025; Syed-Abdul et al. 2019), social engagement 
(Kalantari et al. 2023; Liang et al. 2023; Moreira Kares et 
al. 2025), safety and motor control training (De Bruin et al. 
2010; Kamińska et al. 2018; Ren et al. 2023), cognitive and 
physical rehabilitation (Chatterjee et al. 2022; Juan et al. 
2023; Mohamed Zein El-AbdeenMohamed et al. 2025; Tor-
tora et al. 2024), and other pressing areas. Another stream 
of research has addressed environmental factors influencing 
VR use for social interaction among older adults. For exam-
ple, Tuena et al. (2020) noted that most prior studies did not 
propose a model to explain how engagement attributes and 
intention to use VR could be predicted. The authors empha-
sised the need for research into how older adults perceive 
engagement with VR environments and how this perception 
influences their decision to adopt the technology. This gap 
has not been thoroughly explored in the literature, providing 
the rationale for the present study.

Perceived involvement, aesthetics, and related variables 
have consistently been used to conceptualise individual 
engagement across different contexts and situations (Donato 
2025; Georgiou et al. 2019; Jo 2024; Li et al. 2024; Limer-
ick et al. 2019). Previous research suggests that perceptions 
of aesthetic properties extend beyond entertainment or sen-
sory stimulation, influencing people’s feelings, beliefs, and 
understanding of their surroundings (Pizzolante et al. 2024; 
Świątek et al. 2024). These findings have led researchers 
to recognise the role of such variables in shaping engage-
ment with an experience. O’Brien and Toms (2010) pro-
posed that post-experience engagement can be examined by 
understanding how technological characteristics contribute 
to technology use. Their work validated this assumption by 
demonstrating that relationships among engagement-related 
variables can shape user behaviour. Building on this, we 
propose a conceptual framework for engagement to deter-
mine older adults’ intention to use VR for wellbeing (e.g., 
establishing social interaction through immersive spaces). 
Precisely, this study addresses one key question: how does 
engagement influence older adults’ intention to use VR envi-
ronments for wellbeing? To explore this, a set of theoreti-
cally supported hypotheses was developed. Answering this 
question is expected to provide valuable insights for design-
ers, practitioners, and policymakers on improving older 
adults’ engagement with VR social spaces. Practitioners can 
use these findings to identify which engagement elements 
most strongly influence user interaction and behaviour, 

while health policymakers can assess older adults’ intention 
to adopt VR for social interaction.

2  Aging and VR

The literature has reported the potential role of immersive 
technologies in improving social participation among indi-
viduals (Wei et al. 2022). This potential has been mainly 
linked to feelings of loneliness and diminished wellbeing, 
which are particularly pronounced among older adults liv-
ing in conditions of spatial and social separation from wider 
communities (Thangavel et al. 2022). Limited opportuni-
ties for interaction may reduce the chances for these indi-
viduals to engage meaningfully with others. Evidence from 
previous studies (e.g., Hofer and Hargittai 2024; Yong et 
al. 2023) shows that a substantial proportion of older adults 
in low social interaction conditions develop symptoms of 
depression, cognitive decline, or other forms of psychoso-
cial distress. In response, VR-based experiences have been 
designed and developed to mitigate social isolation among 
older adults (Clemente et al. 2024a, b). However, evidence 
regarding their ability to provide sustained social stimula-
tion or improve social interaction has been mixed (Balki et 
al. 2022; Finnegan and Campbell 2023).

VR’s experiential qualities have been associated with 
increased absorption and affective involvement, leading 
some researchers to propose that it may support behavioural 
change and enhance wellbeing among older users (Ng et al. 
2024; Restout et al. 2023). Although research in this area 
remains relatively limited and often focuses on populations 
with specific clinical conditions, several studies (e.g., Afifi et 
al. 2023; Chan et al. 2023; Clemente et al. 2024a, b; Skurla 
et al. 2022) have reported benefits of VR use for older adults, 
including reductions in mental distress and improvements in 
cognitive functions such as memory and attention. Previ-
ous attempts to examine VR’s role in improving quality of 
life and social participation among older adults have yielded 
encouraging findings. For example, Kenyon et al. (2023) 
reported that social VR can significantly reduce loneliness 
and social anxiety, particularly for users who regularly inter-
act with familiar groups. The authors suggested that online 
group participation fosters belonging, positioning social VR 
as a promising intervention for enhanced social connection 
beyond the pandemic. In addition, Lin et al. (2018a) found 
that VR reduced social isolation and signs of depression 
among older adults, who also experienced positive affect 
more frequently. Seifert and Schlomann (2021) concluded 
that VR can facilitate positive social interactions when 
used for communication. Other studies, such as Healy et al. 
(2022) identified challenges including discomfort associated 
with current VR technologies, yet noted that VR platforms 
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allow older adults to access activities and environments 
more easily than in the real world, overcoming limitations 
caused by ageing. Despite these promising outcomes, com-
paratively little is known about how VR might support older 
adults’ social and emotional wellbeing, particularly in rela-
tion to loneliness, connectedness, and motivation to engage. 
Furthermore, the mechanisms through which older adults 
perceive and interact with immersive environments remain 
insufficiently explored. This study addresses these gaps by 
examining how specific engagement-related factors influ-
ence older adults’ intention to use VR for wellbeing.

3  Individual engagement and behaviour

Facilitating individual engagement with technology con-
stitutes a significant mechanism for inducing changes in 
perceptions and behaviours (Baanqud et al. 2020; Elden-
fria and Al-Samarraie 2019). Engagement emphasises 
the importance of conceptualising associations within the 
context of application and use (Kearsley and Shneiderman 
1998). O’Brien and Toms (2008) described engagement 
as a multifaceted process encompassing points of engage-
ment, sustained engagement periods, disengagement, and 
re-engagement, linking these stages to user attributes, sys-
tem characteristics, and user–system interaction. Previous 
studies (e.g., Ichsan et al. 2025; Sriworapong et al. 2022; 
Yan et al. 2024) have widely employed these attributes to 
conceptualise users’ engagement with VR. However, much 
of this work has focused on identifying situations or design 
features that enhance participation in specific tasks or activ-
ities (Kalender and Guzmán 2025; Tu and Lee 2025), rather 
than examining how engagement-related attributes translate 
into the adoption of immersive technologies. As a result, 
the literature offers limited insight into how environmental 
characteristics such as aesthetics, novelty, or focused atten-
tion could shape individuals’ willingness to continue using 
or intentionally adopt immersive systems from a deeper 
theoretical perspective. This gap is especially evident in 
the context of VR, where the unique sensory, perceptual, 
and interactive properties of immersive environments intro-
duce experiential demands that differ from those of non-
immersive technologies (Lee and Ji 2025). Although these 
characteristics are central to VR experiences, their role in 
influencing behavioural intention, particularly among older 
adults, remains largely underexplored.

From a theoretical perspective, previous studies have 
often construed engagement as a representation of individual 
interaction with tasks or activities. For example, Chapman 
(1997) investigated the role of cognitive and emotional attri-
butes in driving users’ engagement with multimedia system 
displays. These attributes have commonly been employed 

by scholars examining engagement with online tools such 
as games (Contreras-Espinosa and Gomez 2020; Sharek 
and Wiebe 2014), training/tutorials (Daher et al. 2021), and 
activities (Bonesso et al. 2018). The diverse approaches to 
assessing engagement in these studies complicate the gener-
alisation of findings across contexts, users, and applications. 
Chapman (1997) established a link between engagement 
and the flow experience based on Czikszentmihalyi (1990). 
This understanding was later applied to computer-mediated 
environments, explicitly incorporating online elements into 
the structure of flow (Finneran and Zhang 2005). Beyond 
flow theory, other theoretical perspectives on engagement 
include crowdsourcing (De Vreede et al. 2013) and aesthet-
ics (Adorno 1997). This amalgamation of theories inspired 
researchers like O’Brien and Toms (2010) to conceptualise 
engagement through attributes including usability, aesthet-
ics, focused attention, involvement, novelty, and endur-
ability. Subsequent attempts have sought to delineate user 
engagement across various technological contexts.

Immersive spaces of extended reality, including aug-
mented reality, VR, and mixed reality, have attracted sig-
nificant attention from scholars seeking to shape the future 
of digital transformation across disciplines and practices. 
These solutions are designed to facilitate interaction and 
immersion in specific activities and tasks. Feasibility stud-
ies have explored older adults’ engagement with such 
experiences to elicit behavioural, cognitive, and emotional 
changes. In addition, the intention to use VR in wellbeing 
contexts represents one application that health organisations 
and researchers are actively investigating. However, our 
literature review highlights a lack of understanding regard-
ing how older adults intend to use VR for wellbeing. This 
understanding is crucial for conceptualising engagement 
through established theories on aesthetics, flow, and play, 
which we employ to examine the impact of engagement on 
intention using the theory of reasoned action. The following 
section introduces the research model for this study.

4  Research model

The combination and arrangement of variables influencing 
individual engagement vary across studies. In this research, 
preceding theories on aesthetics, play, and flow were 
employed to characterise older adults’ engagement with VR 
for wellbeing. This work examines how these theories based 
on specific environmental and individual attributes might 
contribute to the theory of reasoned action. The objective is 
to establish a conceptual framework outlining the relation-
ship between engagement and the intention to use immer-
sive technologies. O’Brien and Toms (2010) proposed a 
set of attributes of usability, aesthetics, focused attention, 
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angles in an attempt to provide a holistic understanding for 
future adaptation and development. According to Aldowah 
et al. (2025), individual engagement is shaped by the level 
of involvement a person experiences, which drives users’ 
interests and interactions with tasks/activities. Zhang and 
Wang (2023) linked design aesthetics and perceptions of 
technology to cultural factors. In addition, Vazquez et al. 
(2021) reported that aesthetics influence relational experi-
ences, which in turn drive flow and interactive behaviour. 
Aesthetics may also affect users’ evaluation of the envi-
ronment (Koranteng et al. 2021). The association between 
environmental aesthetics and social interaction has been 
widely explored in various contexts, including non-tech-
nological settings (Galindo and Rodríguez 2000). Based on 
this, we posit that aesthetic elements of the experience such 
as illustrations, storyline, lighting, and avatars can signifi-
cantly contribute to older adults’ perceived success in a task 
and their intention to use a service or system in the future. 
Therefore, this study proposes that:

H1  Aesthetics influence older adults’ endurability towards 
VR.

H2  Aesthetics influence older adults’ intention to use VR.

Novelty is the degree of newness (Miettinen 2006). 
Terms like curiosity, realism, immersion, and distinctive-
ness are commonly used in the literature to articulate this 
concept. Talukdar and Yu (2021) assert that the novelty of 
immersive VR can significantly enhance user satisfaction 
with the overall experience. Numerous studies have exam-
ined why online users perceive an experience as novel. Yim 
et al. (2017) for instance, attribute this perception to height-
ened vividness and interactivity when visualising an object. 
This leads us to assume that users experiencing lower levels 
of vividness and interactivity in VR may struggle to per-
ceive novelty and excitement. Consequently, as the unique-
ness of the experience diminishes, maintaining high levels 
of engagement becomes important to provide substantial 
variation within the environment (Haugtvedt et al. 1994). 
When the stimulus fails to offer such variation, attitudinal 
decay becomes likely, influencing the user’s intention to use 
the technology in the future (Liu et al. 2023). This proposi-
tion has led scholars, including Hopp and Gangadharbatla 
(2016), to posit a link between novelty and willingness to 
continue a task. From a social perspective, it is anticipated 
that immersive VR stimuli can instigate positive changes 
in users’ behaviour. Building upon research that associates 
novelty with behaviour, we hypothesise that:

H3  Novelty influences older adults’ endurability towards 
VR.

involvement, novelty, and endurability to characterise indi-
vidual engagement. This study deems these attributes suit-
able for its purpose, as they encompass a spectrum of users’ 
needs, goals, emotions, actions, and thoughts concerning 
the visual presentation and organization of the experience. 
We also explored how these engagement attributes, viewed 
from a distinct perspective, may contribute to older adult’s 
intention to use VR spaces in various wellbeing activities, 
such as establishing social interactions. However, the study 
posits that usability, while acknowledged in O’Brien and 
Toms’ framework, does not necessarily constitute a central 
component of engagement. Rather, it asserts that individu-
als’ attitudes play a key role in driving users’ willingness to 
participate in the activity and, consequently, in forming the 
intention to use the technology. This rational is explained in 
the form of a research model.

From an endurability perspective, users’ post-engage-
ment experience has been used to reflect their desire to 
remember, revisit, or continue an experience perceived as 
valuable, enjoyable, or meaningful. This variable has been 
widely linked to individual attachment to the experience, 
in such a way that positive and memorable experiences are 
perceived to create lasting impressions that motivate indi-
viduals to engage again. According to Read et al. (2002), 
people are more likely to retain and recall positive experi-
ences, thereby increasing the likelihood of re-engagement. 
In addition, the concept of endurability has been used by 
other studies to explain users’ willingness to recommend 
an experience to others and to a sense of self-fulfilment a 
person attain when completing a task (Jung and Lee 2016). 
Other researchers like O’Brien and Toms (2008) treated 
endurability as an outcome of experiences in which users 
encountered novelty or received incentives. The authors 
reported that system interactivity plays a role in shaping 
one’s perception of endurability. These insights are par-
ticularly relevant for VR, where immersive properties can 
amplify sensory, emotional, and cognitive involvement. In 
the context of the present study, endurability is considered a 
key mediator linking engagement-related attributes (such as 
aesthetics and involvement) to older adults’ intention to use 
VR for wellbeing. This rationale stems from the assumption 
that VR experiences can evoke strong feelings of presence 
and emotional resonance; the extent to which these experi-
ences are perceived as memorable, meaningful, and worth 
repeating is likely to influence whether older adults decide 
to adopt the technology beyond initial exposure. This under-
standing is further explained in the following subsections.

4.1  Individual engagement with VR

The relationship between individual engagement and inten-
tion to use VR is examined in this work from different 
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4.2  Intention to use VR

Behavioural intention to use technology has been extensively 
explored by scholars across various disciplines. Numerous 
conceptual frameworks and models have been proposed to 
enhance understanding of how specific technological char-
acteristics shape individual attitudes towards technology 
(e.g., Al-Samarraie et al. 2018; Baanqud et al. 2020; Ghazal 
et al. 2018; Ma 2022). For example, Okoro et al. (2023) and 
Tsai et al. (2021) investigated how immersive experiences 
influence users’ intention. In this study, we anticipate that 
the experience offered by VR can directly affect an individu-
al’s intention to use the technology for wellbeing. However, 
there is limited evidence on the role of engagement shaped 
by VR characteristics in influencing willingness to use it for 
various wellbeing activities. Previous studies have identi-
fied this willingness as an individual’s sense of endurability, 
representing perceived success in a task and the intention to 
use an application in the future or recommend it to others. 
O’Brien and Toms (2010) described endurability as a factor 
combining elements of the experience that sustain engage-
ment in the task. This assumption underpins our proposition 
of a direct relationship between perceived endurability and 
intention to use VR. Based on these considerations, the fol-
lowing hypotheses were developed:

H9  Endurability influence older adults’ intention to use VR.

The above-mentioned relationships were consolidated 
into a single research model (see Fig. 1), in which endur-
ability mediates the relationship between aesthetics, nov-
elty, felt involvement, focused attention, and intention to 
use the technology. It is anticipated that this research model 
will pave the way for new avenues of inquiry, enhancing 
our understanding of VR’s role in stimulating older adults’ 
engagement and their intention to use immersive spaces for 
wellbeing.

5  Method

The objective of this study was to examine how older adults’ 
engagement with VR technology can drive their intention 
to use it for various wellbeing activities. Specifically, we 
developed a research model (see Fig. 2) to understand the 
effect coefficients between the latent variables of indi-
vidual engagement and usage behaviour. The exogenous 
latent variables in this study comprise aesthetics, novelty, 
felt involvement, and focused attention, while the endog-
enous latent variables include endurability and intention 
to use VR. Partial least squares structural equation model-
ling (PLS-SEM) was employed to validate the associations 

H4  Novelty influences older adults’ intention to use VR.

The literature also highlights the role of users’ involve-
ment when interacting with online platforms. O’Brien and 
Toms (2008) investigated felt involvement, considering the 
enjoyment users experienced during interaction and their 
level of immersion. From the perspective of flow theory, 
previous researchers have examined the connection between 
users’ ability to overcome specific challenges and their 
engagement in the task. This conceptualisation has been 
adapted by prior studies to shape engagement in computer-
mediated environments (Takatalo et al. 2015). We anticipate 
that an optimal state of flow occurs in VR due to the inter-
play of cognitions and emotions (Lazarus 1991) exhibited 
while navigating a virtual space. Users’ flow experience has 
been assessed based on the quality of their interactions to 
overcome task challenges, the skills they possess to meet 
those challenges, and their perceptions of control (Hoffman 
and Novak 2009; O’Brien and Toms 2008). This experience 
is likely to shape perceptions of the virtual environment 
and, consequently, behaviour. Building on this understand-
ing, we hypothesise that if an individual experiences felt 
involvement, it is likely to drive behaviour and perceived 
success in a task. Thus:

H5  Felt involvement influences older adults’ endurability 
towards VR.

H6  Felt involvement influences older adults’ intention to 
use VR.

Focused attention has been characterised as a key driver 
of individual engagement (Wang and Sun 2023). It is also 
used to describe users’ state of flow, accompanied by a sense 
of pleasure (Khoshnoud et al. 2020), awareness, and sense 
of time (Nakamura and Csikszentmihalyi 2002). In a VR 
space, focused attention can contribute significantly to the 
interaction experience and actual behavioural outcomes 
(Alalwan et al. 2020). In an avatar-mediated environment, 
Vasalou et al. (2007) reported that avatars can influence 
users’ self-focus and drive online behaviour. Based on these 
assertions, this study hypothesises the following:

H7  Focused attention influences older adults’ endurability 
towards VR.

H8  Focused attention influences older adults’ intention to 
use VR.
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Fig. 2  The PLS-SEM model of 
this study
 

Fig. 1  Proposed research model 
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between these latent variables. All latent variables in the 
proposed model were reflective.

5.1  Instrument

This study used an online questionnaire to collect older 
adults’ perceptions of VR from engagement and usage 
behaviour perspectives. The questionnaire comprised three 
sections. The first section provided an information sheet 
outlining the study purpose and procedures, followed by a 
consent statement allowing the use of anonymous responses 
for analysis and publication. The second section contained 
demographic questions such as age, gender, prior VR expe-
rience, and wellbeing-related activities. The third section 
presented the questionnaire items, which were adapted from 
previous studies with minor wording adjustments. Table 1 
lists the final items used to represent each latent variable in 
this study. All constructs were operationalised using a Lik-
ert scale ranging from 1 (strongly disagree) to 7 (strongly 
agree). To determine the content validity of the adapted 
items in terms of relevance, importance, and clarity for the 
context of older adults, we followed the recommendations 
of Polit and Beck (2006). This process involved calculat-
ing the proportion of experts (one from social sciences and 
two from psychology) who rated each item on a four-point 
Likert-type scale, divided by the total number of experts. 
The scale ranged from 1 (not relevant, clear, important, or 
appropriate) to 4 (highly relevant, clear, important, or appro-
priate). Experts were also invited to suggest alternative 
wording for any items that appeared unclear or open to mul-
tiple interpretations. Scale validity was assessed by aver-
aging the item validity scores across all items, with values 
above 0.80 considered acceptable. Minor improvements and 
adaptations were suggested by the experts to ensure closer 
alignment with the study context. As all adapted items had 
previously been widely validated in various contexts, a pilot 
test was deemed unnecessary.

Prior to beginning the questionnaire, all respondents were 
presented with an embedded consent statement explaining 
the purpose of the study, the voluntary nature of participa-
tion, and the anonymised handling of all responses. Only 
those who provided their consent were able to proceed to 
the survey page. Data were handled in accordance with 
institutional data protection requirements and GDPR prin-
ciples, ensuring that all information was stored securely and 
used solely for the purposes of academic research.

5.2  Sample and procedure

The sample for this study comprised 135 older adults who 
had previously taken part in social experiments with VR. 
Respondents were recruited from various social gatherings, 

Table 1  Instrument used in this study
Construct Items Order Source
Aesthetics The design of the VR screen (e.g., 

color and menu) is attractive
Q1 Toufani 

et al. 
(2017)The content on the VR screen 

appears professionally designed
Q2

VR screen components (e.g., 
icons and compositions) are 
well-designed

Q3

Novelty VR makes me think about social 
interaction in a different way

Q4 Toku-
naga 
(2012)Interacting with others in VR is 

new to me
Q5

VR introduce a novel perspective 
to my views about immersive 
social interaction

Q6

Interacting with others in VR 
satisfy my sense of curiosity

Q7

VR make me feel like I’m explor-
ing new worlds

Q8

Felt 
involvement

I become really drawn into VR 
communication with others

Q9 O’Brien 
and 
Toms 
(2010)

I feel involved in the VR 
experience

Q10

The VR experience is fun Q11
Focused 
attention

I forget about my immediate sur-
roundings while interacting with 
others in VR

Q12 O’Brien 
and 
Toms 
(2010)I become so involved in my VR 

experience that I ignore every-
thing around me

Q13

I lose myself in the VR experience Q14
My involvement in the VR experi-
ence makes me lose track of time

Q15

I block out things around me when 
I interact with others in VR

Q16

When I interact with others in VR, 
I lose track of this world around 
me

Q17

The time I spend interacting with 
others in VR slip away

Q18

Endurability Interacting with other in VR is 
worthwhile

Q19 O’Brien 
and 
Toms 
(2010)

I consider my VR interaction 
experience a success

Q20

My interaction experience with 
others in VR work out the way I 
plan

Q21

My interaction experience in VR 
is rewarding

Q22

Intention to 
use VR

I intend to continue using VR in 
the future

Q23 Davis 
(1989)

I will always try to use VR spaces 
for my wellbeing

Q24

I plan to continue taking part in 
various wellbeing activities in VR

Q25
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6  Results

Based on the PLS-SEM analysis, Fig.  3 illustrates the 
relationships between the variables in the research model. 
Arrows from the independent latent variables to the depen-
dent latent variables represent these relationships. The 
direct effects of the independent variables (aesthetics, nov-
elty, felt involvement, and focused attention) on endur-
ability and intention to use VR were examined, revealing a 
strong effect of aesthetics on both endurability (0.345) and 
intention to use VR (0.247). Moderate effects were observed 
in the structural model, with coefficients of 0.240 between 
felt involvement and endurability and 0.233 between nov-
elty and endurability. The mediating effect of endurability 
on the relationship between aesthetics, novelty, felt involve-
ment, and intention to use VR was significant, with a strong 
coefficient of 0.690. Focused attention’s effect on endur-
ability was significant (0.204), but not on intention to use 
VR. Meanwhile, the relationships of both novelty and felt 
involvement with older adults’ intention to use VR were 
not statistically significant. The combined effect of VR 
aesthetics, novelty, felt involvement, and focused attention 
explained 69% of the variance in endurability (R2 = 0.690). 
We also found that the combined effect of the independent 
variables and endurability explained 60% of the variance in 
older adults’ intention to use VR (R2 = 0.597). The evalu-
ation of the measurement model, involving six structural 
equations, included assessing internal consistency, conver-
gent validity, and discriminant validity. Internal consistency 
was measured using Cronbach’s alpha and composite reli-
ability, calculated with SmartPLS software.

We calculated the average variance extracted (AVE) to 
estimate the convergent validity of the structural model. 
Both the Fornell–Larcker criterion and the heterotrait–
monotrait ratio (HTMT) were used to assess discriminant 
validity. Internal consistency and reliability of the proposed 
model were measured using Cronbach’s alpha, along with 
the degree of correlation between the independent and 
dependent variables. Standard considerations for setting and 
reporting PLS-SEM results were based on the recommenda-
tions of Ringle et al. (2022). The Cronbach’s alpha values 
for all variables exceeded the recommended threshold of 
0.70 (e.g., aesthetics: 0.888; novelty: 0.937; felt involve-
ment: 0.879; focused attention: 0.929; endurability: 0.886; 
intention to use VR: 0.927). Composite reliability values for 
all variables were also above the recommended threshold 
of 0.70. Spearman’s rank correlation coefficient (rho) was 
used to examine correlations, with values ranging from − 1 
to + 1 (closer to + 1 indicating a perfect positive correla-
tion). Based on the results in Table 2, all variables achieved 
positive correlations. Convergent validity was confirmed by 

events, and online channels hosting VR-related activi-
ties aimed at promoting wellbeing. The type of VR tech-
nology focused mainly on immersive VR, which refers to 
computer-generated, visually rich experiences delivered 
through a head-mounted display to create a powerful sense 
of immersion. Organisers of these events and organisations 
were approached to help distribute the questionnaire to older 
adults who had participated in their VR wellbeing activi-
ties. These activities included meeting people in a VR space 
using basic navigation and interaction elements, exploring 
heritage sites in a VR group, discussing documentaries in 
VR, taking part in social game scenarios, and engaging in 
health awareness activities. After obtaining permission from 
these organisations, an online questionnaire was distributed 
by the organisers to their participant pools. The question-
naire was designed to maintain respondent anonymity by 
excluding questions that could reveal personal identity. 
However, certain demographic details, such as age and gen-
der, were collected to provide insights into the respondents’ 
background. The collected data were processed and pre-
pared for analysis using SmartPLS software.

The demographic characteristics, in terms of gender, 
indicated that the majority of respondents were male (68%), 
while the remaining 32% were female. Regarding VR 
usage, 72% of respondents reported using VR between one 
and five times in various community activities, while 28% 
reported using VR more than five times. VR engagement 
involved older adults taking part in single or multiple social 
activities, including social interaction experiments (37%), 
establishing communication with others (20%), mediating 
with other virtual members (18%), virtual hangouts (15%), 
and community or health-related collaborative activities 
(10%). These findings suggest that the intention to use VR 
varied among older adults, reflecting the diversity of com-
munity engagement initiatives and aligning with the study’s 
objectives.

5.3  Common method bias

Concerns about potential bias were addressed in this study 
due to the use of a single data collection method (question-
naire) at a specific point in time (July 2022–Nov 2023). The 
variance inflation factor (VIF) was calculated for each item, 
and the maximum value was 3.31, well below the threshold 
of 10, indicating no multicollinearity issues. In addition, a 
marker variable procedure was conducted as a supplemen-
tary analysis. It was anticipated that the risk of common 
method bias in this study was minimal based on absence 
of multicollinearity and the results of the marker variable 
procedure.
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AVE values exceeding the minimum threshold of 0.50, with 
all variables ranging from 0.748 to 0.872.

Table 3 presents the discriminant validity of the proposed 
model, calculated using the Fornell–Larcker criterion. This 
involves comparing the square root of the AVE with the cor-
relations among latent variables, ensuring that the square 
root of each variable is greater than its correlations with 
other variables. The results indicate that Fornell–Larcker 
criterion values for each variable were higher than the cor-
relations with other variables. Additionally, the HTMT cor-
relation ratio was used for a comprehensive assessment of 
discriminant validity, where values closer to 1 suggest a 

Table 2  Assessment of internal consistency and convergent validity 
within the evaluated model
Variables Cron-

bach’s 
alpha

Composite 
reliability 
(rho_a)

Composite 
reliability 
(rho_c)

AVE

Aesthetics 0.888 0.894 0.931 0.818
Endurability 0.886 0.905 0.922 0.748
Felt involvement 0.879 0.883 0.925 0.805
Focused attention 0.929 0.933 0.946 0.779
Intention to use VR 0.927 0.927 0.954 0.872
Novelty 0.937 0.943 0.952 0.799

Table 3  Assment of discriminant validity (Fornell–Larcker criterion)ses
Aesthetics Endurability Felt involvement Focused attention Intention Novelty

Aesthetics 0.904
Endurability 0.726 0.865
Felt involvement 0.600 0.670 0.897
Focused attention 0.492 0.612 0.504 0.883
Intention 0.647 0.741 0.561 0.383 0.934
Novelty 0.590 0.663 0.515 0.505 0.445 0.894
The bold values represent the greatest AVE value for each construct in correlation with other construct

Fig. 3  PLS-SEM results of the 
conceptual model with coef-
ficients and external loadings of 
variables
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However, other hypotheses (e.g., H4, H6, and H8) were 
not significant, which lead us to suggest that variables like 
novelty, felt involvement, and focused attention had no 
direct influence on older adults’ intention to use VR. This 
result, to some extent, contradicts some previous studies 
reporting a statistically insignificant relationship between 
focused attention and endurability and intention in other 
contexts. Figure 4 shows the final validated model with sig-
nificant relationships (Table 5).

7  Discussion

In this study, six out of the nine hypotheses were statisti-
cally significant with correlations supporting H1 (effect 
coefficient of 0.345), H2 (0.247), H3 (0.233), H5 (0.240), 
H7 (0.204), and H9 (highest effect coefficient of 0.649). The 
results provide new insights on how older adults perceive 
the use of VR in wellbeing settings. The study also offers 
new theoretical and empirical perspectives on how VR char-
acteristics/antecedents can drive individuals’ engagement 
with the task, thus shaping their usage intention. The medi-
ating effect of endurability on the relationship between VR 
antecedents and intention to use (H9) was significant. This 
finding provides new insight into the literature, as the asso-
ciation between VR engagement characteristics and older 

lack of discriminant validity. The HTMT results, shown in 
Table 4, were below the maximum threshold of 0.90, rang-
ing from 0.408 to 0.811. Both the Fornell–Larcker criterion 
and HTMT results confirm that the proposed model demon-
strates acceptable discriminant validity.

We performed bootstrapping to assess the model assump-
tions, creating subsamples with observations randomly 
drawn from the original dataset (less than 500 samples) 
using PLS-SEM software. The estimates of parameters 
from the structural model in these subsamples were utilized 
for statistical reports, presenting t-test values and asymp-
totic significance (p-values). Among the nine hypotheses, 
six were validated (p < 0.05): H1, H2, H3, H5, H7, and H9, 
all with asymptotic significance (p < 0.05). The results con-
firmed the assumed mediating effect of endurability on the 
relationship between VR experience (aesthetics, novelty, 
felt involvement, and focused attention) and intention to use 
VR. Aesthetics showed significant effects on endurability 
(t-value = 4.627) and intention to use VR (t-value = 2.360) 
among senior communities. In addition, novelty, felt 
involvement, and focused attention exhibited direct impacts 
on endurability with t-values of 3.607, 3.335, and 2.711, 
respectively. These variables also mediated the relationship 
between endurability and intention to use VR, with a t-value 
of 5.919, the highest in the proposed model.

Table 4  Application of the HTMT report to assess discriminant validity
Aesthetics Endurability Felt involvement Focused attention Intention Novelty

Aesthetics
Endurability 0.811
Felt involvement 0.677 0.761
Focused attention 0.538 0.674 0.551
Intention 0.711 0.802 0.619 0.408
Novelty 0.644 0.728 0.567 0.535 0.474

Fig. 4  Final validated model 
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and their perceived intention to use VR (e.g., Katika et al. 
2022; Masrek and Samadi 2017). From our perspective, it 
is possible that in a short and structured VR sessions, older 
adults may prioritise immediate enjoyment, comfort, and 
emotional resonance over cognitive attention to task detail. 
It can be also said that older adults with limited prior VR 
exposure may find the immersive environment inherently 
attention-demanding, which as a result might reduce vari-
ability in attentional responses and diminishing its predic-
tive value. Our literature review revealed limited evidence 
regarding the relationship between focused attention and 
intention to use VR, thus demanding further research to 
confirm the results of this study. Meanwhile, our finding 
extends the work of O’Brien and Toms (2010), who mapped 
the relationships between aesthetics, felt involvement, nov-
elty, focused attention, and endurability by demonstrating 
the mediating role of the latter in facilitating individuals’ 
intention to use VR.

The results also indicate that both novelty and felt 
involvement had a significant effect on endurability (H3 
and H5). In the context of VR, the literature reveals a lack 
of studies advancing our understanding of how both the 
novelty of VR and felt involvement can shape an individ-
ual’s sense of endurability. The same can be said for their 
impact on users’ intention to use VR. Some studies, such as 
O’Brien and Toms (2010), suggest that felt involvement has 
a direct impact on perceived endurability behaviour, poten-
tially unlocking users’ intention to use or accept technology. 
However, the results regarding the impact of VR novelty 
on endurability appear somewhat novel when compared to 
other applications and contexts. The findings of this study 
indicate that older adults’ perceived novelty and felt involve-
ment had no effect coefficient on the intention to use VR 
compared to perceived endurability. Meanwhile, this find-
ing seems to contradict the conclusions of a few previous 
studies (e.g., Gonçalves et al. 2023; Jain and Yadav 2018; 
Pujiastuti 2020), which stated that novelty induces curiosity 
and presents individuals with a unique experience resulting 
in the final intention. A reason to this might be linked to 
those most prior studies examined novelty in consumer or 
entertainment settings, whereas older adults in wellbeing 
programmes may evaluate VR less in terms of novelty and 
more in terms of comfort, ease, and emotional connection. 
In addition, first-time VR users may experience a form of 
novelty saturation, where the immersive nature of the envi-
ronment is already overwhelming enough to reduce differ-
entiation in novelty perception. For example Cox and Yetter 
(2022) asserted that new users with different experience or 
exposure from those who are familiar with the technology 
are less likely to become immediately immersed, and there-
fore, persuaded. This lead us to suggest the importance of 
developing context-specific models of engagement for older 

adults’ intention to use VR through perceived endurability 
has not been widely explored or reported.

The results also revealed that endurability is collectively 
influenced by VR aesthetics, novelty, felt involvement, and 
focused attention in a wellbeing setting (H1, H3, H5, and 
H7). This finding appears to have received comparatively 
less attention in previous studies, which can be possibly 
associated with the assumption that older adults are primar-
ily motivated by the improvement of motor, cognitive, and 
perceptual experiences (Wang et al. 2020).

Our finding regarding the relationship between aesthet-
ics and focused attention on endurability appears, to some 
extent, to both support and challenge previous studies. For 
example, Han et al. (2023) asserted that an improved per-
ceived aesthetic appeal and focused attention facilitate older 
adults’ engagement with online discussion platforms. It is 
conceivable that older adults’ perception of aesthetics might 
influence their sense of endurability, which might encourage 
them to consider adopting VR for establishing social com-
munication. In addition, the reported impact of VR aesthet-
ics on users’ intention to use the technology for wellbeing 
aligns with a variety of previous findings (e.g., Chaouali and 
Souiden 2023; Watfa and Akili 2023) exploring VR use in 
diverse contexts such as marketing, healthcare, entertain-
ment, and education. Despite the direct and positive effect 
of aesthetics on endurability and intention to use VR, the 
impact of focused attention on older adults’ intention to use 
VR was not documented in this study. This finding contrasts 
with previous research reporting significant relationships 
between the amount of attention a user spends on a task 

Table 5  Values associated with the asymptotic significance p and t-test 
for the structural model hypotheses
Path coefficients Origi-

nal 
sample 
(O)

Sample 
mean 
(M)

STD t statistics p-value

Aesthetics -> 
Endurability

0.345 0.349 0.074 4.627 0.000

Aesthetics -> 
Intention

0.247 0.238 0.105 2.360 0.018

Endurability -> 
Intention

0.649 0.661 0.110 5.919 0.000

Felt involvement 
-> Endurability

0.240 0.240 0.072 3.335 0.001

Felt involvement 
-> Intention

0.104 0.100 0.087 1.200 0.230

Focused Attention 
-> Endurability

0.204 0.204 0.075 2.711 0.007

Focused Attention 
-> Intention

− 0.127 − 0.125 0.096 1.329 0.184

Novelty -> 
Endurability

0.233 0.229 0.065 3.607 0.000

Novelty -> 
Intention

− 0.120 − 0.120 0.076 1.581 0.114
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the endurability of older adults when completing immersive 
tasks. It is also recommended that VR designers and devel-
opers prioritise aesthetic elements in relation to knowledge, 
skill base, and users’ abilities to establish effective social 
interactions. The importance of endurability in this line of 
research can be further strengthened by offering a rewarding 
experience that encourages effective use of VR technology. 
Less emphasis may be placed on novelty, felt involvement, 
and focused attention when facilitating older adults’ interac-
tion with others in VR. There is a strong need to ensure that 
effective design measures are in place when engaging older 
adults in immersive experiences. These measures should be 
aligned with the direct needs of the older adult population, 
taking into account the nature of the activity and the interac-
tion settings.

9  Limitations and future works

This study has several limitations that future research could 
address. First, the sample was drawn from various wellbe-
ing and social communities without considering the cultural 
background of older adults or differences in their prior expe-
rience with immersive VR environments. These activities 
included social VR interactions, group exploration tasks, 
virtual discussions, and recreational VR scenarios. While 
this heterogeneity reflected real-world usage patterns and 
was appropriate for the exploratory nature of the study, 
variability in VR familiarity may still influence percep-
tions of engagement and intention to use the technology. 
Second, the study focused exclusively on VR applications 
and did not include other technologies such as augmented 
or mixed reality, which differ in functionality and usage sce-
narios and may therefore influence the results. Third, the 
research relied on quantitative measures to estimate older 
adults’ engagement with VR and its impact on their inten-
tion to use the technology in a wellbeing setting. Although a 
quantitative design was suitable for modelling relationships 
between variables, alternative methods of data collection 
could have provided deeper insights into why older adults 
perceived novelty, felt involvement, and focused attention 
as having no impact on their intention to use VR. Fourth, 
the absence of attention-check or instructed-response items 
within the questionnaire is another limitation worth explor-
ing. Although data-quality screening was used to mitigate 
the risk of inattentive responding, future research should 
incorporate explicit attention checks to ensure greater 
consistency and reliability in self-report data. In addi-
tion, the absence of a formal measure of social desirability 
bias might have influenced older adults to provide favour-
able or socially acceptable responses, and despite the use 
of anonymity and self-completion procedures to minimise 

adult populations rather than importing assumptions from 
younger or general users. In our opinion, the variation in the 
type of technology and usage settings weakens support for 
these relations in VR settings. Therefore, this result should 
be further validated by future studies.

Regarding the impact of endurability on the intention 
to use VR, the result was very strong (0.649), according to 
respondents’ experience. This finding appears to be unique, 
as the association between endurability and the intention to 
use VR is rarely explored. However, one study validated our 
result and explained it by providing a rewarding and suc-
cessful experience to the user, which serves as a predictor 
of intention (Jain and Yadav 2019). This finding needs more 
thorough research in the future. Few studies have investi-
gated the association between engagement variables and 
the intention to use VR in a wellbeing context. Hence, it 
is advised that cross-cultural and longitudinal studies could 
be conducted to potentially offer new insights into VR use 
among older adults for wellbeing.

8  Theoretical and practical implications

The findings of this study aim to provide new insights into 
the application of VR by proposing a research model that 
examines the relationships between users’ engagement and 
intention to use in a wellbeing context. For the first time, 
this study explores the role of VR engagement antecedents 
of aesthetics, novelty, felt involvement, focused attention, 
and endurability in promoting older adults’ use of VR. The 
theoretical contributions include highlighting the mediating 
effect of endurability on the under-examined relationship 
between aesthetics, novelty, felt involvement, focused atten-
tion, and intention to use VR in wellbeing settings. One dis-
tinctive aspect of the study is the influence of aesthetics and 
endurability on older adults’ intention to use VR. Another 
is the strong impact of endurability on users’ intention to 
use VR. These findings add to the current body of knowl-
edge on individuals’ interaction with VR (e.g., Carroll et al. 
2021; Deighan et al. 2023; Pretsch et al. 2020) and how it 
can shape their sense of engagement and future use of the 
technology. The study also offers new perspectives on the 
previously unobserved impact of novelty, felt involvement, 
and focused attention on older adults’ intention to use VR.

In addition to the theoretical aspects of this study, the 
findings provide practical implications for decision-makers, 
VR practitioners, wellbeing specialists, researchers, and 
wellbeing communities and organisations worldwide. Sup-
porting the wellbeing of older adults must remain an ongo-
ing concern for both decision-makers and technologists. 
According to the results, particular attention should be paid 
to balancing the aesthetic appeal of VR environments with 
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