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ABSTRACT This study examines the role of Technology Anxiety (TA), age, past use, and cybersickness in
the adoption of Virtual Reality (VR) technology. Using an extended Technology Acceptance Model (TAM),
the research integrates age and past use as antecedents of TA and evaluates their influence on perceived
ease of use (PEoU), perceived enjoyment (PENJ), and user attitudes. Data from 206 participants were
analysed using Partial Least Squares Structural Equation Modelling (PLS-SEM) following a VR pilgrimage
experience. The findings challenge conventional assumptions, revealing that past VR use increased TA,
contradicting prior studies that associate familiarity with reduced anxiety. Additionally, older users exhibited
lower TA levels than younger participants, highlighting a potential shift in how age influences technology
adoption. TA significantly enhanced PENJ, indicating that anxiety may amplify emotional engagement in
immersive settings, rather than solely acting as a barrier. While TA enhanced PEoU, it had a negative
correlation with cybersickness, suggesting that anxious users might interact with VR more cautiously,
thereby limiting sensory mismatches. Moreover, cybersickness did not significantly influence attitudes
toward the system, emphasizing the dominance of engagement over physical discomfort in emotionally
significant experiences. Attitude toward the system strongly predicted use intention, highlighting the neces-
sity of designing VR experiences that balance usability with emotional engagement. This study provides
new insights into the psychological and demographic factors influencing VR adoption and offers practical
strategies for optimizing user experience, particularly in religious and cultural applications.

INDEX TERMS Age and technology use, cybersickness impact, technology anxiety, virtual reality adoption.

The associate editor coordinating the review of this manuscript and

approving it for publication was Laxmisha Rai .

I. INTRODUCTION
The information and communication technology (ICT) has
revolutionised marketing practices; it offers innovative media
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platforms to promote products and services [1]. The use of
virtual environments (virtual reality and augmented reality)
in marketing has increased massively significantly [2] as it
focuses on creating remarkable, innovative, immersive expe-
riences and lasting memories [2]. The virtual environments
market is expected to generate revenues of US$40 billion in
2024 and is expected to reach US$ 62 billion by 2029 [3].
Virtual reality’s (VR) capability to visualize spatial depth
makes it an effective marketing tool for intangible experi-
ential products such as tourism [4], ranging from; cruises,
theme parks, destinations, and museums. It was found that
providing travel-related information to potential travellers
through an immersive VR destination experience enhances
the intention to visit; it also helps potential travellers to
make informed travel decisions by enabling interaction and
comparison between destinations [5]. In addition, VR expe-
riences can enhance destination image and increase visitor
intention [6]. Moreover, VR can provide access to remote or
fragile environments without physical impact, promoting sus-
tainable tourism practices [7]. As VR technology continues
to evolve, its applications are expanding, offering innovative
ways to attract and engage users in various industries, includ-
ing tourism [8].
Customer’s reliance on ICT has transformed the way peo-

ple plan and experience their travel andmake travel decisions.
Immersive VR tours generate greater interest in destina-
tions and assist in more informed decision-making [6]. For
instance, exploring rooms and amenities hotels and resorts
offer increases customer engagement and booking rates [9].
Also, VR makes travel experiences more accessible for peo-
ple with mobility challenges, allowing them to virtually
experience the destinations and giving them more travel
options [10].

The application of VR in tourism marketing has been
the focus of many studies, for instance, [6], [9], [10], [11],
[12]. Most studies investigating VR’s application in tourism
have relied on the Technology Acceptance Model (TAM)
to identify the determinants of VR acceptance in tourism.
However, to the researcher’s knowledge, no studies have
investigated significant factors such as age and past use of VR
in addition to technological anxiety (TA) and how it impacts
the acceptance of VR in tourism. This study aims to fill a
gap in the literature by extending the TAM by incorporat-
ing age, past use, and cybersickness as factors contributing
to the intention to use VR, particularly in emotionally and
culturally significant contexts. Also, it measures the role that
TA plays in shaping both cognitive and emotional responses
to VR, showing that anxiety can detract from ease of use
and enjoyment while simultaneously heightening emotional
engagement in some cases. This study has been applied to the
context of religious pilgrimage. The motivation for religious
tourism is to fulfil personal values across physical, spiritual,
emotional and intellectual levels [13]. The study uses the
VR tool to simulate the experience of Umrah rituals, guid-
ing users through the different steps of the Umrah journey.
The experience begins with the user’s arrival at the airport,

followed by a virtual visit to a hotel, preparations at the
‘miqat’ point (a designated location where pilgrims enter the
sacred state of Ihram before performing Umrah), and, finally,
a digital journey to the Masjid Al-Haram. The research ques-
tions are:

RQ1: How do age and past use influence the level of tech-
nology anxiety experienced by users in VR environments?

RQ2: What is the relationship between technology anxiety
and user attitudes toward VR, and how do factors such as
perceived ease of use and perceived enjoyment influence this
relationship?

This study introduces several key innovations that con-
tribute to advancing the literature on technology adoption in
immersive environments. It extends the traditional Technol-
ogy Acceptance Model (TAM) by integrating psychological
and emotional dimensions, most notably by incorporating
TA as a central construct. Additionally, the study introduces
age and past VR use as antecedents of TA, offering a more
refined understanding of how demographic and experiential
factors influence user acceptance. Another notable contri-
bution lies in the inclusion of cybersickness as a physical
and sensory variable affecting users’ attitudes toward VR—
an aspect frequently overlooked in previous TAM-based
research. Uniquely, this work situates the investigation within
a religious and culturally significant setting, thereby address-
ing VR adoption in emotionally intensive use cases, which
are underrepresented in the literature. Methodologically, the
study employs an integrated framework combining TAM
with the Technology Readiness Index (TRI 2.0), and applies
Partial Least Squares Structural Equation Modelling (PLS-
SEM), thus enhancing the analytical depth and theoretical
robustness of the findings.

This paper begins by introducing the phenomenon of
VR and outlining its capabilities and significance. It then
presents the theoretical framework and hypothesis develop-
ment, providing a comprehensive understanding of the key
constructs, their interrelationships, and the barriers influenc-
ing user acceptance of VR in tourism-related activities. The
methodology section details the research design, data collec-
tion procedures, and analytical techniques employed. This is
followed by the analysis, which presents the research find-
ings and tests the proposed hypotheses. The conclusion and
discussion section synthesises the key insights and highlights
their broader implications. The limitations section acknowl-
edges the study’s constraints and suggests directions for
future research. Finally, the contribution and future research
section elaborates on the study’s theoretical and practical
contributions while proposing avenues for further scholarly
exploration in this domain.

II. VIRTUAL REALITY CONCEPT
Virtual reality (VR) is a technology that creates an interac-
tive, three-dimensional environment with a sense of spatial
presence [14]. While often defined by hardware, VR can
be conceptualized through dimensions of telepresence, par-
ticularly vividness and interactivity [15]. It allows users
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to interact with computer-simulated environments, ranging
from real-world simulations to imaginary worlds [16]. Recent
advancements in digital twin and mixed reality (MR) tech-
nologies have further enhanced the role of VR in fields
such as education, training, and collaborative environments.
Digital twin technology, when integrated with MR, enables
real-time simulation and monitoring, creating immersive and
interactive training experiences that closely replicate real-
world scenarios [17]. These applications offer significant
benefits in education and industrial training, allowing for
better visualisation, real-time data integration, and more
effective decision-making processes.

In addition to its growing applications in education and
training, VR has also gained significant traction in tourism.
Improvements in computational power and the availability
of affordable VR devices have contributed to the increas-
ing use of VR in the tourism sector [9]. Recent research
highlights the growing impact of VR and wearable devices
in tourism. VR tours offer immersive experiences that can
influence tourists’ behaviour and intentions to visit physical
locations [18]. These technologies enhance tourists’ engage-
ment and evoke positive emotional reactions, particularly
when compared to traditional devices like desktop computers
and mobile phones [19].

Wearable devices have become a cornerstone of VR tech-
nology, enhancing user immersion through devices such as
head-mounted displays (HMDs), haptic gloves, and motion
trackers [20]. HMDs like the Oculus Rift and HTC Vive
provide stereoscopic 3D visuals and head tracking, enabling
users to look around virtual environments naturally [21].
Haptic feedback devices offer tactile sensations, allowing
users to feel virtual objects and enhancing their sense of
presence [22]. Wearable devices are predicted to streamline
how tourists interact with stakeholders and their environ-
ment, although research on their application in tourism is still
limited [23].
In the context of tourism, VR applications have emerged as

powerful tools for marketing and destination promotion [24].
VR enables potential tourists to experience virtual tours of
destinations, influencing their travel decisions [6]. The recent
impact of VR on tourism is significant, as it allows for
personalized and interactive experiences that engage potential
travellers [25]. The immersive nature of VR can evoke emo-
tional responses and create memorable experiences, which
are crucial factors in destination marketing [26].

In addition to marketing and pre-visit experiences, VR has
been employed to create historical environments from any-
where in the world [27]. Furthermore, VR tourism expe-
riences have been instrumental during situations where
physical travel is restricted, such as during the COVID-19
pandemic, providing alternative means for people to explore
destinations virtually [28]. VR can also cater to niche markets
by offering extreme tourism experiences, like virtual skydiv-
ing or deep-sea diving, which may be inaccessible or risky
for some individuals [29]. As VR technology becomes more
sophisticated, integrating with other emerging technologies

like artificial intelligence and the Internet of Things can create
more immersive and personalised tourism experiences [30].
This synergy of technologies is anticipated to revolutionise
the tourism industry by enhancing customer engagement and
satisfaction [31].

III. THEORETICAL FRAMEWORK
To obtain a comprehensive understanding of the barriers
shaping user acceptance of VR in tourism-related activities,
our research draws on a theoretical framework incorporat-
ing a model and a theory. This multidisciplinary foundation
is not new; it has previously been enhanced to conduct a
comprehensive investigation into how various factors con-
tribute to the adoption and integration of new technologies.
Scholars [32] used the UTAUT2 model, which combines
the Theory of Reasoned Action [33], the Theory of Planned
Behaviour [34], and the Technology Acceptance Model [35],
to investigate Artificial Intelligence (AI) and consumer
behaviour. Similarly, a study [36] combined the Technology
Readiness Index [37] with the TAM [35] to examine the
positive behavioural impacts of screen golf and virtual reality
sports games. Other scholars [38] based their study on three
well-established theories within the service robots’ litera-
ture: the Technology Readiness Index 2.0 [39], Cognitive
Appraisal Theory [40], and Attachment Theory [41].

In VR research, different theoretical models have been
applied based on the study domain. The Information Sys-
tem (IS) model integrates system design and usability to
assess the effectiveness of VR interfaces [42]. A broader
approach is taken by the Stimulus-Organism-Response
(S-O-R) model [43], [44], which explains how VR stimuli
influence user emotions and behaviours, supporting research
on VR-induced emotional and cognitive states. Furthermore,
the TAM [44], [45], [46] remains one of the most widely
applied frameworks, particularly in assessing Perceived Ease
of Use (PEoU) and Perceived Usefulness (PU) in VR
adoption.

Beyond system usability, VR adoption extends to con-
sumer engagement, marketing, and virtual shopping. Several
consumer behaviour theories have been employed to under-
stand howVR influences purchasing decisions and user expe-
riences. The Theory on Consumer Learning [47] explores
how VR-based interactions shape consumer knowledge and
decision-making. The Unified Theory of Acceptance and Use
of Technology (UTAUT) [48] expands on TAM, incorpo-
rating social influence, effort expectancy, and performance
expectancy into VR adoption. The Expectancy Theory [49]
suggests that users engage with VR when they perceive
a direct benefit or reward. Additionally, the Self-Brand
Connection [50] framework explains how VR can enhance
emotional connections with brands, making it an effective
tool for immersive marketing and branding strategies.

The theoretical foundation of this study is based on the
TAM [35] and the TRI 2.0 [39]. These models can identify
the emotional and psychological barriers that may affect VR
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adoption. First, TAM is still the most widely used model
for understanding user acceptance [36], [51], [52] and has
received significant empirical support. In this study, the TAM
variables used are ease of use, attitude towards the system,
and use intention. Second, scholars [39] defined TRI as a
set of psychological motivators and inhibitors that influence
an individual’s willingness to adopt new technology. TRI
has four dimensions: two motivators (optimism and inno-
vativeness) and two inhibitors (discomfort and insecurity).
The current study only used inhibitors and combined them
into a single construct called technology anxiety. Technology
anxiety encompasses the essence of both discomfort and
insecurity in order to reflect users’ unease and apprehension
when faced with new technologies. This allows for a more
effective capture of general perceptions of technology that
may affect individuals’ anxiety and attitudes towards adopt-
ing innovations like VR. To improve our model’s predictive
ability, the study expands the framework to include two indi-
vidual differences (past use and age) and two external factors
(enjoyment and cybersickness). This study follows the lines
of prior studies that have extendedmodels to fit different tech-
nologies [53], different contexts [54], and different users [55].

A. PAST USE
Past use or experience with technology is particularly salient
in the study of its adoption and use [56]. Humans are instinc-
tive to categorise and classify objects, including technologies,
based on their experiences [57], [58]. This can be derived
from cultural experiences, including geographic locations,
religious and political circumstances, as well as popular
culture, including art, literature, television, and film [59],
[60]. These experiences can instil either positive or negative
perceptions, expectations, anxieties toward and behavioural
intentions to use a technology or system [56], [60]. Experi-
ence using a technology or system has a strong influencing
capacity over the user’s perceptions, dampening anxiety, hesi-
tancy, and resistance, predicting greater behavioural intention
to adopt and use [61], [62]. If an individual has personally
used technology or views others successfully navigating a
technology within their social circle, the likelihood for them
to adopt and use the technology themselves is greater [63].
Past use of technology is tied to the development of self-
efficacy, whereby an individual builds skills and belief in
those skills to successfully operate a technology [63], [64].
Consistent with [64], the effect of past use or experience
with a technology or system is ‘positively correlated with
improved user perceptions, beliefs, and automatic behaviours
to continue use’ (p.4). This is underpinned by the expansive
theoretical literature, primarily the ‘Diffusion of Innovation
Theory’ (DIT) popularised by [65] and [66], theorised that the
key component of ‘compatibility’ in his model was supported
by a user’s experiences, which predicated greater rates at
which a technology or system would be adopted by users.

Experience is a concept of interest in the study of the
adoption and use of VR technologies, which is similarly

emerging. Consistent with [67], a systematic review illus-
trates that user perceptions of VR shifted from a ‘generally
negative impression of the technology before use changing
to a generally positive impression after use’ [67]. This is sup-
ported by [68], whose empirical evaluation of South Korean
consumers indicated that the likelihood of purchasing VR
technology was greater if they had some experience with
the technology. This included experience in advertising and
marketing campaigns or inter-social groups [68], [69]. Build-
ing upon this consumer perspective, researchers indicated
that past use of VR technologies as purchasing predictors
for greater adoption and use [64], [70]. This is supported
by [71] and [72], who found greater adoption rates of VR
for each instance an individual used the technology. Similar
findings regarding past use or experience with VR technolo-
gies, future use intention, perceived ease of use, and anxiety
surrounding its use were found by [70]. They found that the
theoretical hypothesis supported the systematic review find-
ings regarding users’ past experiences with VR technology
and its impact on future usage intention, demonstrating that
it had a significantly positive effect on the user’s perceived
ease of use and a reasonable significance on future usage
intention [64], [73], [74]. These dimensions directly influence
a user’s anxiety, hesitancy, or resistance to trying or using
VR again. Furthermore, the review found that users’ anxiety
about VR technology was significantly dampened with each
use, beginning with the first, whereby requisite skills and
self-efficacy were built [70], [73]. Subsequently, past use
or experience has a direct and positive effect in reducing
technology anxiety, increasing adoption, and continued use.
This was similarly found for VR technologies. Drawing from
the reviewed studies, we propose the hypothesis that Past Use
has a direct effect on TA.
H1. Past Use has a direct and negative effect on Technology

Anxiety.

B. AGE
Research studying the interactions between individuals and
technology by age group and life stages is well-versed [56].
Age and life stage differences are well established and under-
stood in what will drive technology acceptance and use by
individuals [75]. Divided by sub-demographics worldwide,
older adults are more averse, anxious toward, hesitant, and
resistant to newer forms of technology [56]. Older adults’
formative years and developmental environments had fewer
modern technologies. This can drive negative perceptions of
technology, including fear or anxiety of perceived change,
difficulty operating the technologies and lack of experience
building. This lack of experience drives an inability to form
self-efficacy with technologies, contributing to their anxi-
eties, averseness, and resistance [63], [76], [77]. Older adults
in later life stages have usually formed a stable sense of
identity, making them less influenced by their peers and,
thus, less likely to try, adopt and use newer forms of tech-
nologies [78]. Comparatively, younger people are more open
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and accepting of technologies, perceiving them as more valu-
able and useful [56], [62]. Ordinarily, their formative years
and developmental environment were rich, with newer forms
of technologies developing alongside them [75]. Younger
people in earlier life stages are also more prone to outside
social influences, such as technology marketing and peers,
making them less anxious or resistant to technology and thus
more likely to adopt and use it [75], [76]. Conventionally,
this phenomenon is referred to as a ‘digital divide’ [64]. A
‘digital divide’ refers to a gap in technology acceptance and
use, whereby younger generations are increasingly exposed
to digital technologies in their formative and developmental
years, building experience, learning, and growing alongside
the technologies [64], [79]. In comparison, older adults are
exposed to these newer forms of digital technologies at much
later life stages, missing the learning and developmental
experiences in their formative years [64], [75], [79]. Sub-
sequently, this drives older adults to be more hesitant or
anxious to try digital technologies and more resistant to their
continued use [56], [61].

The ‘digital divide’ phenomenon regarding VR technolo-
gies is similarly emerging in the literature. As found by [64],
there is a significant negative relationship between increasing
age and perceptions of VR technology and ‘this negative
relationship indicates the older the consumer, the less likely
they will perceive VR hardware easy to use’ [64]. This is
supported by [36], who highlighted the negative relationship
that was associated with age and enjoyment of VR experi-
ences. A surprising finding from this study indicated that
older adults’ negative perceptions of VR were lesser than
those of other technologies. Conversely, findings by [67] in a
systematic review illustrate a difference between older adults’
perceptions of VR before and after use, noting that they had a
‘generally negative impression of the technology before use
changing to a generally positive impression after use’ [67].
This review indicated that the perceptions of older adults
towardVR shift if they trial the technology [67]. Furthermore,
these findings suggest that modifications and customisation
of VR toward older adults specifically could improve older
adult user perceptions, experiences, adoption, and continued
use [56], [67]. Subsequently, age has a direct and negative
effect on technology anxiety, adoption, and use. Drawing
from the reviewed studies, we propose the hypothesis that
Age has a direct effect on Technology Anxiety.
H2. Age has a direct and negative effect on Technology

Anxiety.

C. TECHNOLOGY ANXIETY
TA has been a central theme in technology adoption stud-
ies for decades, significantly influencing users’ perceptions,
interactions, and eventual acceptance of new technologies.
TA denotes the adverse emotional reactions that individuals
encounter when interacting with technology, including fear,
apprehension, and discomfort. These emotions can impede
users’ confidence, competence, and willingness to engage

with new technology, frequently leading to reduced engage-
ment or complete avoidance [80]. As digital systems have
evolved—spanning traditional computing to more immersive
platforms such as VR and augmented reality (AR)—the role
of TA has expanded to accommodate the complexities intro-
duced by modern technologies.

As immersive platforms like VR have grown in popularity,
the significance of TA in these environments has become
more pronounced. VR systems require users to interact with
complex, multi-sensory environments, often in real-time,
which can amplify feelings of discomfort and anxiety [81].
VR presents unique challenges, such as motion sickness,
spatial disorientation, and sensorimotor demands, which can
exacerbate TA.

Recent studies have explored the effects of VR on anxiety
and related experiences. While prolonged VR use does not
appear to cause long-term depersonalization/derealization
symptoms in most users, younger female users and those
experiencing higher levels of embodiment may be more sus-
ceptible [82]. The immersive nature of VR can overwhelm
users, leading to heightened anxiety [83]. Additionally, the
‘‘unfamiliarity paradox’’ described by [84] suggests that
users unfamiliar with VR interfaces report higher anxiety
due to perceived loss of control in virtual environments.
A study by [85] demonstrated that poorly designed VR head-
sets caused neck strain and eye fatigue, which correlated with
increased self-reported anxiety. Despite the fact that technol-
ogy anxiety can be a barrier, particularly for elderly users
who may experience fear and hesitation when confronted
with VR equipment [86], research suggests that preparatory
exercises and acclimatization techniques may help overcome
this technology rejection in older populations. VR-based
tools can provide valuable insights into social anxiety through
the analysis of sensor data and mediating variables, such as
self-presentation motivation and self-focused attention [87].
On the contrary, VR technology shows promise in addressing
anxiety disorders, with studies demonstrating its potential to
reduce anxiety levels through immersive experiences [88],
[89]. These studies highlight the importance of considering
user experience, immersion, and individual differences when
designing VR interventions for different purposes.

TA in VR can significantly affect Perceived Ease of Use,
as users may struggle to navigate virtual spaces or operate
VR equipment, leading to frustration and disengagement.
Researchers found that anxiety fully mediated the relation-
ship between system experience and PEoU, suggesting that
reducing anxiety is critical to improving users’ perceptions
of ease of use in immersive systems [90]. Furthermore, the
cognitive demands of VR may cause anxious users to view
the system as overly complex, directly impacting their will-
ingness to engage with it [91].

Furthermore, scholars investigated the impact of stereo-
type threat—the fear of confirming negative stereotypes of
one’s social group—on technology adoption among older
persons [80]. They found that anxiety mediated the rela-
tionship between stereotype threat and PEoU, particularly
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in VR contexts where the cognitive and physical demands
are heightened. This underscores the broader ramifications
of TA among various user demographics, indicating that
measures designed to alleviate anxiety and stereotype threat
may improve the accessibility and functionality of VR
technologies.

The relationship between TA and perceived ease of use
(PEoU), perceived enjoyment (PENJ), and perceived use-
fulness (PU) in immersive systems such as virtual reality
is a significant topic for further study. Although consid-
erable knowledge exists on TA’s impact on conventional
systems, the specific mechanisms by which anxiety affects
cybersickness, sensorimotor demands, and spatial disorien-
tation in virtual reality environments are poorly examined.
Furthermore, individual characteristics such as self-efficacy,
stereotype threat, and prior experience may play critical roles
in moderating the effects of TA in VR settings.

Early research, particularly within the framework of the
TAM, focused on the role of PEoU and PU in explaining
technology adoption [92]. However, TA introduces an addi-
tional layer of complexity, acting as a barrier to PEoU and PU.
While a significant body of research has examined TA’s influ-
ence on PEoU, its impact on PU and PENJ—especially in
immersive environments like VR—remains underexplored,
presenting opportunities for further investigation.

Studies have consistently shown that TA adversely affects
novel technologies’ PEoU [93]. Individuals with elevated
anxiety levels regard systems as more challenging to learn
and operate, resulting in less confidence in their technological
proficiency [94]. This supports the notion that TA directly
affects PEoU. The correlation between technology accep-
tance and PEoU is notably apparent during initial interactions
with novel technologies, as inexperienced users may experi-
ence fear of unfamiliar interfaces and functionality [95].
TA significantly influences the cognitive and emotional

resources users dedicate to engaging with technology. Indi-
viduals with anxiety are more inclined to view systems
as excessively complex, resulting in increased cognitive
load and frustration [94]. This effect is especially evi-
dent in settings requiring users to learn new skills, such
as VR. TA can markedly diminish PEoU in these con-
texts, hampering the adoption process. It was asserted that
designers and developers can mitigate this adverse effect by
enhancing user interface designs and implementing focused
training interventions, which may diminish fear and bol-
ster confidence [62]. Therefore, it was hypothesised the
following:
H3. Technology Anxiety has a direct and negative effect on

Perceived Ease of Use.
The correlation between TA and perceived enjoyment is

intricate and contingent upon context. Perceived Enjoyment
refers to users’ enjoyment or satisfaction from engaging with
a system independent of its functionality [96]. TA can reduce
Enjoyment by increasing cognitive load and emotional strain,
making the user experience less favourable [81]. In immer-
sive technologies such as VR, where the user experience is

highly interactive and sensory-rich, anxiety can detract from
enjoyment, leading users to disengage prematurely.

The role of technology anxiety was examined in mobile
payment services and it found that higher levels of anxiety
negatively impact users’ enjoyment of the technology, limit-
ing their willingness to engage with it [97]. Their findings
suggest that technology-induced stress increases cognitive
load, which in turn reduces the perceived enjoyment of inter-
active systems. While enjoyment is a key driver for adoption,
anxiety acts as a psychological barrier, making users less
inclined to explore and benefit from the immersive or hedonic
aspects of the technology. This insight aligns with exist-
ing research in VR adoption, where users with heightened
technology anxiety report lower levels of enjoyment due to
cognitive overload and usability concerns. Scholars examined
the moderating role of TA in mobile AR applications [81].
They found that users with higher anxiety levels were less
likely to enjoy immersive experiences, suggesting that this
negative relationship may extend to other immersive systems
like VR. Hence, it was hypothesised the following:
H4. Technology Anxiety has a direct and negative effect on

Perceived Enjoyment.
Research suggests a complex relationship between tech-

nology anxiety and cybersickness in VR context. Anxiety
has been found to partially mediate cybersickness symptoms,
particularly nausea and disorientation [98]. Both state and
trait anxiety positively correlate with disorientation symp-
toms after VR exposure [99]. However, the relationship
between presence and cybersickness is generally negative,
driven by sensory integration processes [100]. Importantly,
measures of anxiety and cybersickness may be confounded
due to overlapping questionnaire items, as evidenced by
correlations between anxiety levels and nausea subscales
in non-cybersickness-inducing environments [101]. Gender
differences in cybersickness symptoms have been observed,
though these may be present before VR exposure [98]. Past
VR experience does not appear to influence the severity of
cybersickness [99]. These findings highlight the need for
improved measurement specificity and further research to
disentangle the effects of technology anxiety on cybersick-
ness during VR headset use. Given the limited empirical
evidence clarifying whether a direct relationship exists—and
if so, the nature of its directionality—the following hypothe-
sis was proposed:
H5. Technology Anxiety has a direct and positive effect on

Cybersickness.

D. PERCEIVED EASE OF USE
PEoU refers to how an individual believes that using technol-
ogy is simple and effortless [35]. This concept has been exam-
ined in various models, including the UTAUT [54] and the
Innovation Diffusion Theory [102]. VR’s user-friendliness
has been emphasised in previous research. Natural gestures
and voice commands make virtual environment interac-
tion more intuitive and seamless and reduce the need for
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complex control schemes. Advanced motion tracking accu-
rately reflects users’ physical movements in the virtual space
to be more engaging and responsive. Modern VR systems
need little space, allowing users to enjoy VR experiences
even in small spaces. VR’s 3D visualisation makes virtual
interactions more realistic and engaging [53], [103], [104].
These features promote VR in tourism activities such as
travel, information exploration, viewing photos and holo-
graphic images, gaming, 3D 360-degree viewing, and drone
videos [11], [36]. Users may expect that VR requires no more
effort than other immersive technologies used in tourism.
Users are more likely to use technology that is easy and
simple. Thus, it could be argued that VR’s PEoU boosts users’
positive attitudes..Davis [35] was the first to demonstrate this
relationship in the TAM, and it has since been validated [64],
[105]. As a result, the formulated hypothesis is:
H6. Perceived Ease of Use has a direct positive effect on

Attitude Towards System

E. PERCEIVED ENJOYMENT
PENJ is ‘‘the activity of using a specific system that is per-
ceived to be enjoyable’’ [61]. Much of the previous research
has examined PENJ in computer gaming [106], information
systems and e-learning [107], online shopping and instant
messaging services [108], and travelling [109]. PENJ of VR
could be due to immersion that makes users feel they are
‘‘inside’’ and ‘‘being here’’ in the virtual environment, along
with 3D visualisation and interaction that provide users with a
sense of reality and experience with such an environment [6].
Some studies have linked PENJ in VR technology with atti-
tude; for example, scholars found that consumer perception
of PENJ was a key belief variable impacting motivation
to use VR and thus influencing behavioural intention [64].
According to [6], tourists who enjoyed a VR experience had a
more positive attitude toward the destination, which increased
their travel intention. Also, PENJ of VR was examined on
attitude for learning and training purposes, and the results
were positive [105]. These views were insightful because
they imply that users will be more likely to use VR if it
provides pleasure, fun, and satisfaction. PENJ is an internal
motive to use VR and may shape an effective experience with
it. A lack of enjoyment may give the impression that using
the system is more difficult and unpleasant. Therefore, this
research proposes the following hypothesis:
H7. Perceived Enjoyment has a direct and positive effect

on Attitude Towards System

F. CYBERSICKNESS
Cybersickness is conventionally thought of as a modern
phenomenon and a consequence of modern VR technology.
However, it traces its origins to earlier technologies, including
military flight simulators and early gaming systems [110].
Cybersickness occurs when individuals exposed to a vir-
tual environment experience symptoms commensurate with
motion sickness [111]. This can include disorientation, fever,

fatigue, nausea, and eye, ear, and head straining caused by
inputs and outputs of the virtual environment [111]. In earlier
virtual technologies, such as military flight simulators, it was
found that cybersickness significantly affected pilot training,
reducing training time, efficiency, and overall safety [110].
Furthermore, this type of cybersickness tarnished training
pilots’ attitudes toward flying, leading to a decrease in their
overall adoption and use in training settings [110]. This
is not limited to this form of virtual technology; in the
modern world, significant increases in smartphones, multi-
screen laptops, and non-virtual gaming systems have spurred
cybersickness incidences [111], [112]. This was significantly
heightened during the COVID-19 pandemic with work-from-
home mandates, causing some technology users to develop
an antipathy toward smartphones, computers and gaming
systems, causing cybersickness from continued use [111].
As found by [110], [111], and [112], incidents of cybersick-
ness in existent technologies have profound impacts on users’
attitudes toward the technology or system, diminishing their
intention to adopt, use and continue using. As technologies
become increasingly immersive and virtual, cybersickness
incidences are likely to rise, increasing the negative percep-
tions and attitudes toward technologies like VR [113].

Cybersickness incidents are of primary importance to
VR technology users, developers, and programmers [113].
Cybersickness events cause negative perceptions of VR,
tarnish experiences and lead to eventual discontinuation.
As found in a systematic review of 55 studies onVR technolo-
gies, ‘VR headsets were associated with more side effects
compared to the desktop computer screen [113]. Similar
findings were reported by [114] and [115], who highlighted
the direness of resolving cybersickness events in VR tech-
nologies to garner widespread positive perceptions, adoption,
and continued use. Comparatively, the emerging literature on
newly developed VR technologies, cybersickness and user
attitudes has demonstrated contrary results. As found in stud-
ies by [116], [117] and [118], VR technology use among older
adults, stroke patients and pilot trainees developed no nega-
tive perceptions or attitudes from their experience with VR
induced cybersickness. A significant caveat of these findings
was the lower reported incidences of VR-induced cyber-
sickness. For example, [116] found ‘independence between
self-reported discomfort and the participant group for severe,
moderate, mild and no complaints’(p. 4). Subsequently,
this review found that cybersickness events are increasingly
common with immersive smart technologies and have a sig-
nificant influence on the development of negative attitudes
towards, adoption and use of the system. These findings
were corroborated in the earlier literature for VR technolo-
gies; however, some emerging studies have demonstrated that
cybersickness events have lower impacts on user perceptions
and attitudes toward the technology than conventionally con-
sidered. This synthesis highlights a divide in the findings,
highlighting that VR developers and programmers recognise
the issues of cybersickness on user attitudes and perceptions,
seeking to reconcile this for greater adoption and use of VR
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systems. Building on the insights from previous research,
we hypothesise that Cybersickness has a direct effect on
Attitude towards the system.
H8. Cybersickness has a direct and negative effect on

Attitude Towards System

G. ATTITUDE TOWARDS SYSTEM
Departing from a traditionalist perspective of attitudes, which
denote either liking or disliking an object, attitudes in a
technological adoption space are multi-faceted [119]. This
includes individual experiences and past use, age and life
stage, perceptions of benefits and ease of use, cultural, polit-
ical, and historical circumstances and a priori assumptions
about technology or systems more broadly [35], [36], [56],
[64], [120]. As established in the literature, attitude dimen-
sions are usually unconsciously weighed as a cost-benefit
analysis of a technology or system far before an opportu-
nity to use is presented [64]. As found in a meta-analysis
of user intentions of technology by [121], a priori attitudes
about technology or systems play the role of a ‘mediator’
in determining their final adoption and use. This highlights
that positive or negative user intentions to adopt and use
a technology or system are formed far before the oppor-
tunity arises. Scholars found that strong positive attitudes
toward technology predisposed an individual’s intention to
use. Conversely, weak or neutral attitudes toward technology
had a diminishing effect [122]. Considering an operational
definition of attitudes in technology adoption and intention to
use, a user’s attitudes toward digital technologies and systems
have a significant and direct impact on the user’s intentions
to adopt them [64].

The study of attitudes and their impact on intentions to
adopt and use VR is emerging in the literature at pace with
the technology’s development and diffusion into the popu-
lation [64]. Consistent with [64] and [121], the cost-benefit
imbalance and mediating role of attitudes in intentions to
use VR can be profoundly impacted. Namely, users may
have pre-conceived attitudes, beliefs or perceptions about
VR, which preclude them from adopting, using, and building
experience with the technology. As with other dimensions,
user experience is imperative to further adoption and use of
technology like VR [67]. If users’ negative attitudes about
VR preclude them from trialling VR, then experience using
the system is not obtained, and further adoption and use is
unlikely [67]. This is further supported by [123], who found
that positive attitudes and perceptions of usefulness regarding
VR in education influenced teachers’ behavioural intentions
to adopt and use VR in their classrooms. As found by [123]
‘Attitude towards Technology influenced the behavioural
intention to use VR technology’ (p.7). This is further sup-
ported by [124], whose evaluation of attitudes towards VR
was reinforced by perceptions of usefulness. Moreover, ‘fac-
tors such as perceived usefulness and enjoyment play pivotal
roles in shaping users’ attitudes and intentions to continue
using VR’ (p.2) [124]. Therefore, if individuals perceive VR

technology as useful, beneficial, easy to use and aesthetically
pleasing, it is likely they will have more positive attitudes
toward the technology and be likely to adopt it and continue
use [124]. Subsequently, this review found that a user’s atti-
tudes toward technologies, systems and VR significantly and
directly influence their intentions to adopt and use. Finally,
positive attitudes predict greater potential adoption and use,
negative attitudes predict weaker potential adoption and use.
However, as research on the adoption and use of VR is still
emerging, one caveat of this synthesis is that negative atti-
tudes may be overcome if there is a requisite perception of the
benefits of using VR technology. Considering the reviewed
literature, we suggest the hypothesis that the attitude towards
system has a direct effect on use intention.
H9. Attitude Towards System has a direct and positive

effect on Use Intention

H. USE INTENTION
Use intention refers to an individual’s conscious deci-
sion/plan to perform or, engage with or use a specific
technology or system [34]. It is a key construct in mod-
els that study technology acceptance and user intention, for
example, the Unified Theory of Acceptance and Use of Tech-
nology [54]. Within the realm of technology acceptance, use
intention has become a critical construct, often used as a
reliable predictor of actual usage. It is widely considered to
be one of the most reliable indicators of whether a person
will adopt and continue using a technology [35], [54]. In the
TAM and VR studies, use intention is often used as the
main or even sole measured outcome of interest, highlighting
its importance in understanding user intention and technol-
ogy adoption [36], [64], [105]. Table 1 provide a complete
summary of all hypotheses, including the psychological con-
struct, hypothesized influence and the nature of influence.

IV. METHODOLOGY AND RATIONALE
Our constructs were developed based on a comprehensive
review of existing literature and various technology adoption
theories, as previously discussed. This extensive analysis
culminated in the conceptual model illustrated in Fig. 1.
To validate this model and its associated hypotheses, estab-
lished statistical methods were planned for use.

In creating our initial survey tool, we consulted with six
experts who have deep expertise in human-computer interac-
tion and information systems, each offering unique insights
into fostering the intention to use VR applications in tourism.
Among these experts, four were academics with doctorates
in relevant fields, while the remaining two were industry pro-
fessionals with over a decade of experience in research and
development, particularly in combating cybercrime. These
experts helped refine our initial set of 20 questions, resulting
in the exclusion of five due to their unsuitability for producing
reliable results or due to clarity and readability concerns.
This refinement led to a final set of 19 carefully consid-
ered questions covering ten distinct constructs. Of these,
three constructs were categorised as ‘first order’ and were
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FIGURE 1. Theoretical framework.

combined into a single construct for analysis. The questions
were strategically ordered, beginning with simpler ones and
gradually progressing to more complex queries. Throughout
the questionnaire design process, we adhered to established
guidelines, ensuring that layout, design, and clarity were
prioritised to avoid any ambiguity. We adapted existing and
validated scales to measure the constructs in our model.
Detailed information about these questionnaires is provided
in Appendix.

The VR tool used in this study was a custom-designed
interactive application aimed at stimulating the experience of
performing Umrah rituals. The application was meticulously
crafted to guide users through theUmrah journey in a series of
distinct stages. The experience begins with the user’s arrival
at the airport, followed by a virtual visit to a hotel, prepara-
tions at the miqat point, and, finally, a digital journey to the
Masjid Al-Haram. This immersive journey covers all the key
rituals associated with Umrah. For hardware, the Meta Quest
2.0 VR headset was selected due to its advanced features.
The system was designed to be user-friendly, especially for
first-time users, enabling easy navigation within the virtual
environment. This was achieved through an intuitive inter-
face that allows for straightforward movement with minimal
interaction, as shown in Fig. 2. The primary goal of this VR
system was to provide users with a realistic and educational
preview of performing Umrah in a virtual setting.

Prior to recruiting participants for the study, ethical
approval was secured from the University of Essex. The par-
ticipants were regular attendees at the Southampton Central
Mosque in Southampton, United Kingdom. These individuals
were selected based on their regularity in performing the
five daily prayers, indicating a high level of religious com-
mitment. A booth, equipped with informative visuals, was
set up to attract participants to the VR tour. Regarding the
sampling method, participants were chosen from this readily
available group due to their relevant religious involvement
and potential interest in the VR simulation of Umrah rituals.
Participants were invited to engage in the VR experience after
completing their daily prayers, capitalising on their presence
and availability at the mosque.

This strategy facilitated the efficient recruitment of individ-
uals who were not only consistent in their religious practices
but also likely to be interested in religious knowledge, par-
ticularly the Umrah pilgrimage. Although the convenience
sampling method may limit the generalizability of the find-
ings due to the non-random nature of participant selection,
it was deemed suitable for the exploratory focus of this study,
which aimed to examine a specific community’s interaction
with the VR application. A research assistant was employed
to invite participants to the VR experience following their
prayers. Participants were given a brief training session on
using the device, which lasted 5 minutes, followed by a 10-
minute experience phase, totalling 15 minutes.

A. SAMPLING AND ANALYSIS
During the initial survey phase, 212 participants were suc-
cessfully engaged. To accurately measure responses, a five-
point Likert scale was utilised, ranging from 1 (strongly
disagree) to 5 (strongly agree); detailed information about
these questionnaires is provided in Appendix. The VR expe-
rience was available for a month, from June to July 2023,
to collect sufficient responses. To ensure data integrity, two
methods were implemented to filter out invalid responses.
First, following the data filtering procedures recommended
by [125], we excluded participants who, based on the online
tracking system, spent less than fiveminutes on the survey—a
common practice in survey research to ensure respon-
dent engagement and data quality. Additionally, incomplete
questionnaires were also excluded, resulting in 206 valid
responses.

1) COMMON METHOD VARIANCE
As with all self-reported data collected from individual
respondents at a single point in time, there was a risk of
common method variance (CMV) and bias [126], [127].
To address this, we implemented both procedural and sta-
tistical methods to test for CMV. Initially, we worked
with practitioners and academics to carefully refine the
survey items, enhancing face validity and reducing ambigu-
ity [128]. We also ensured respondents’ anonymity and full

71866 VOLUME 13, 2025



E. A. Khalifah et al.: Technology Anxiety in Virtual Reality Adoption

TABLE 1. Hypotheses summary.

confidentiality to mitigate social desirability bias and reduce
the inclination to provide ‘correct’ answers [128]. Addition-
ally, we evaluated variance inflation factors (VIFs) as a more
rigorous test within partial least squares structural equation
modelling (PLS-SEM). VIFs of 3.57 or lower indicate no
commonmethod bias [129]. Our results showed all VIFswere
below this threshold, ranging from 1.000 to 2.671, confirming
the absence of significant common method bias. Considering
all these actions, it can be concluded that common method
bias is unlikely to pose a significant threat to this study.

2) DESCRIPTIVE STATISTICS
The descriptive statistics are analysed to gain insights into
the characteristics of the sample, as demonstrated in Table 2.
Concerning gender, 92.2% of the participants are male, and
7.8% are female. The educational background reveals that
13.6% of the sample have A-level qualifications, 47.1% hold
a bachelor’s degree, 25.2% have a college degree, and 14.1%
possess postgraduate degrees. In terms of relationship status,
60.2% are married, 38.3% are single, and 1% are divorced.
Additionally, we examined the respondents’ prior experience
with Umrah; 51% have performed Umrah before, while 49%
have not. Regarding the ethnic backgrounds of the respon-
dents, 52.4% are Asian, 34.5% are Arab, 7.8% are Black,
0.5% are White, and the remaining 4.9% belong to other
ethnic groups.

This section presents a descriptive analysis of the con-
structs utilised in this study, as detailed in Table 3. The table
outlines the mean, standard deviation, skewness, and kurtosis
for each variable, providing a comprehensive overview of the
data distribution. The mean values for the constructs indicate
that most variables were centred above the midpoint of the
scale, reflecting generally positive responses from partici-
pants. Specifically, the mean scores for constructs such as
PU, TA, PEoU, PENJ, ATS, and UI were all above 4.00, sug-
gesting that participants generally had favourable attitudes
towards using the VR system and related experiences. The
mean of AGE was computed according to the age group cate-
gorised by the Likert scale. The relatively lower mean for CS
at 3.03 suggests a more moderate experience of discomfort
among participants.

The standard deviations for the constructs were all below
1.15, indicating a relatively narrow spread of responses
around the mean. This narrow range suggests that the

participants’ responses were consistent across the constructs
measured. For instance, the standard deviation for UI was the
lowest at 0.454, suggesting that the participants’ intention to
use the system was particularly uniform.

In terms of skewness and kurtosis, the data shows values
within acceptable ranges, suggesting that the distribution
of responses does not deviate significantly from normality.
According to the thresholds established by [130], skewness
values between -3 and 3 and kurtosis values between -10
and 10 are generally considered acceptable for normal dis-
tribution. In this study, skewness values ranged from 0.488 to
-1.196, and kurtosis values ranged from -.273 to 1.402, indi-
cating no significant issues with the normality of the data
distribution.

These descriptive statistics suggest that the data collected
were normally distributed across the constructs, which is
a favourable condition for subsequent statistical analyses.
The results indicate a stable and reliable dataset, reinforcing
the validity of the subsequent analysis of the relationships
between the constructs.

3) PLS-SEM ANALYSIS
We employed PLS-SEM for analysing our data using the
SmartPLS 4 software. Several factors made PLS-SEM par-
ticularly suitable for our research. First, PLS-SEM is highly
effective for exploring and predicting research models where
the goal is to explain variance [131], [132]. Our goal is to
investigate new relationships between technological anxiety,
cybersickness, enjoyment, perceived ease of use and use
intention through using a ’soft-modelling’ approach [133],
[134]. Given its exploratory and theory-building capabilities,
PLS-SEM is well-suited for our research. Additionally, our
model is complex, involving numerous relationships between
constructs, and PLS-SEM provides robust solutions for such
models [135], [136]. Finally, PLS-SEM requires only min-
imal sample size requirements to achieve strong statistical
power [131], [137], [138]. With a moderate sample size of
207, which meets the ’ten times’ rule, PLS-SEM is an appro-
priate and reliablemethod for our analysis [139], [140], [141].

B. ASSESSMENT OF THE MEASUREMENT MODEL
We adhered to the latest PLS-SEM guidelines and assessed
the reliability and validity of our measurement model,
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TABLE 2. Demographic Characteristics (N = 206) with a predominantly male sample (92.2%).

TABLE 3. Descriptive Analysis highlighting agreement levels and data variability.

which included constructs with reflective indicators. In line
with [142], we evaluated internal reliability using Cronbach’s
Alpha and composite reliability (CR). All Cronbach’s Alpha
scores were above 0.7, ranging from 0.739 to 0.889, and
CR scores also exceeded 0.7, ranging from 0.860 to 0.931.
These results indicate adequate reliability for the composite
measurement items [135]. We also checked the reliability
of each indicator using a minimum threshold of 0.5 for the
outer loadings of indicators [143], [144]. The standardised
first-order outer loadings ranged from 0.715 to 0.924, with
all items surpassing 0.7, thus confirming the reliability of
individual items.

To evaluate construct validity, we examined both con-
vergent and discriminant validity. Convergent validity was
assessed following [145], who recommend an average vari-
ance extracted (AVE) of at least 0.5. All constructs had AVE
values above this threshold, ranging from 0.672 to 0.818,
indicating satisfactory convergent validity. The reliability and
validity of each construct are detailed in Table 4.
Discriminant validity was evaluated using the Fornell-

Larcker criterion and the heterotrait-monotrait (HTMT) ratio.
As shown in Table 5, the square roots of the AVE for each
latent variable were higher than the highest squared correla-
tions with any other latent variable, confirming discriminant
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TABLE 4. Measurement items, outer loadings, t-values, and reliability indicators, confirming internal consistency and validity.

validity for the entire sample and for the subgroups based on
socio-geographic context. Additionally, HTMT ratios, which
offer a newer criterion developed by [146], were all below
the conservative threshold of 0.900, further confirming dis-
criminant validity [142], [146]. Table 6 presents the HTMT
results.

To ensure the reliability and validity of our findings,
we conducted a thorough assessment of statistical assump-
tions including normality, multicollinearity, and measure-
ment validity. Normality tests indicated that skewness and
kurtosis values for all constructs fell within acceptable
ranges [147], confirming that the data distribution did not
significantly deviate from normality. Multicollinearity was
assessed using variance inflation factor (VIF) values, all of
which were below the recommended threshold of 3.0 [148],
indicating no collinearity concerns.

Measurement validity was confirmed through Average
Variance Extracted (AVE) and Composite Reliability (CR).
All AVE values exceeded 0.50, and CR values surpassed
0.70, demonstrating strong construct reliability. Furthermore,
discriminant validity was verified using the Fornell-Larcker
criterion and heterotrait-monotrait (HTMT) ratio, confirming
that the constructs were distinct and conceptually sound.

Additionally, we acknowledge that potential confound-
ing factors such as prior exposure to VR, educational
background, and gender differences may have influenced
responses. While our sensitivity analysis controlled for these
factors, future research should incorporate stratified sampling
and subgroup analysis to further investigate their impact on
VR adoption and technology anxiety.

1) MODEL RESULTS AND HYPOTHESIS TESTING
After confirming our measurement model’s reliability and
validity, we evaluated the structural model. The model’s
predictive capability was assessed through the variance
explained (R2) of the endogenous constructs, as outlined by

Chin, Henseler [149]. According to Chin [150], r2 values
of 0.67, 0.33, and 0.19 represent substantial, moderate, and
weak predictive power, respectively. For our model, the r2
values are 0.515 for intention to use and 0.578 for attitude
towards the system, suggesting a moderate level of predictive
power [150], [151].

To evaluate the impact of independent latent variables on
dependent latent variables, we calculated the effect size f2,
which measures the change in r2 [142], [149]. Effect sizes are
categorised as small (0.02), medium (0.15), and large (0.35)
[149], [152]. The effect sizes for technological anxiety on
cybersickness, ease of use, and enjoyment are 0.060, 0.718,
and 0.058, respectively. These results indicate small effects of
technological anxiety on cybersickness and enjoyment and a
large effect on ease of use. For the impact of cybersickness,
ease of use, and enjoyment on attitude towards the system, the
effect sizes are 0.002, 0.067, and 1.035. These results show
small effects of cybersickness and ease of use on attitude
towards the system and a large effect of enjoyment on attitude
towards the system. Lastly, the effect size of attitude towards
the system on use intention is 1.029, indicating a large effect.

To test our hypotheses and determine the significance of
the path coefficients, we employed the bootstrapping tech-
nique [131], [142], using a resampling method of 5000 iter-
ations with the 207 observations. The path coefficients from
past use and age to technology anxiety are 0. 210 (t = 2.404,
p = 0.016) and −0.321 (t=4.271, p=0.000) respectively,
which indicate both h1 and h2 are supported. The path
coefficients from technology anxiety to ease of use, enjoy-
ment, and cybersickness are 0.647 (t = 14.038, p = 0.000),
0.233 (t = 3.196, p = 0.001) and −0.238 (t = 3.259, p =

0.001), confirming that h3, h4 and h5 are also supported.
The path coefficients from ease of use, enjoyment and cyber-
sickness to attitude towards systems are 0.179 (t = 3.744,
p = 0.000), 0.689 (t = 15.854, p = 0.000) and −0.026 (t
= 0.634, p = 0.526), which support h6 and h7 and reject
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TABLE 5. Discriminant validity (Fornell-Lackereach construct’s AVE square root exceeds its correlations with other constructs.

TABLE 6. Discriminant validity (HTMT results) confirming discriminant validity with values below 0.90, indicating distinct constructs.

TABLE 7. Results of structural model testing supporting relationships among TA, PEoU, PENJ, and Cybersickness.

FIGURE 2. Assessment of the structural model.

h8. Finally, the part coefficient from attitude toward systems
to use intention is 0.712 (t = 15.800, p = 0.000), which
confirms h9. The results are presented in Table 7 and Figure 2
below.

The findings indicate that past use increases technology
anxiety, whereas age has a negative impact on it. In turn,

technology anxiety positively influences ease of use and
enjoyment, and negatively affects cybersickness. While ease
of use and enjoyment positively shape attitudes toward the
system, cybersickness does not have a significant impact.
Finally, a positive attitude toward the system strongly predicts
use intention.
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V. CONCLUSION AND DISCUSSION
This study examined how technology anxiety, influenced by
age and past use, affects users’ perceptions of VR technology,
particularly in the context of a religious pilgrimage. The
VR simulation, designed to replicate a profoundly significant
religious ritual, provided a unique opportunity to examine
how TA interacts with PEoU, PENJ, and cybersickness in an
emotionally intense environment. By integrating age and past
use as primary antecedents of TA, this study provides novel
insights into technology adoption within immersive cultural
and religious settings.

This study showed an influence on technology anxiety
caused by past use, as individuals who had prior experi-
ence with VR or similar immersive technologies showed
higher anxiety levels (β = 0.210, p < 0.05). This finding
challenges conventional assumptions that familiarity with a
system reduces TA. Instead, it suggests that past exposure
to VR may heighten awareness of its challenges, such as
motion sickness, technical difficulties, or usability barriers,
leading to increased anxiety when engaging with the tech-
nology again. This does not align with research indicating
that past use experience with technology has been found to
reduce anxiety levels and increase acceptance of digital health
technologies [153]. A possible explanation for this discrep-
ancy is that VR, unlike other digital technologies, presents
a uniquely immersive and physically engaging environment
where prior negative experiences (e.g., cybersickness, dis-
orientation, or control complexities) may be more salient
and memorable. The increased anxiety among experienced
users highlights the need for better-designed VR interfaces,
improved user guidance, and adaptive support systems to
prevent past negative experiences from deterring continued
adoption.

Conversely, one of the central novel findings of this
study was the significant role of age group in shaping TA.
Our results indicate that older users reported significantly
lower levels of technology anxiety compared to younger
users (β = -0.321, p < 0.01), challenging the widely
held assumption that age correlates with higher technology-
related stress. Unlike younger participants, older individuals
in our study exhibited greater ease when engaging with
VR technology, suggesting that age alone is not necessarily
a predictor of increased anxiety. Instead, factors such as
prior exposure, learning adaptability, and expectations may
play a more significant role in shaping technology anxiety.
These findings stand in contrast to previous research, which
suggests that older adults tend to experience higher technol-
ogy anxiety due to stereotype threat and digital exclusion.
Researchers argue that stereotype threat reinforces negative
self-perceptions among older individuals, making them more
reluctant to engage with new technologies [80]. Similarly,
scholars emphasise that limited digital engagement among
older users contributes to heightened anxiety, as digital
ageism and lack of familiarity create psychological barriers
to adoption [154]. Based on these perspectives, one would

expect older adults to exhibit higher anxiety levels, yet our
results indicate the opposite. A possible explanation for this
discrepancy is that older users may approach VR technol-
ogy with a more pragmatic and patient mindset, leading to
lower stress levels during interaction. Unlike younger users,
who may have higher expectations for seamless usability
and immediate proficiency, older users may be less prone
to frustration and more willing to tolerate a learning curve.
These findings suggest that technology anxiety is not solely
a function of age but is shaped by individual experiences,
expectations, and adaptability.

The study found a positive relationship between TA and
PEoU (β = 0.647, p < 0.001), suggesting that individu-
als who experience higher anxiety toward technology may
paradoxically perceive the system as easier to use over time.
While this finding may initially appear counterintuitive—
given that anxiety is typically expected to hinder perceived
ease of use—it aligns with studies that indicate that anxi-
ety can act as a motivational force, driving individuals to
engage more actively with technology to overcome their
fears [155]. This phenomenon has been observed in digital
learning environments [107] and in older adults using wear-
able healthcare technologies [93], where anxious users tend
to develop higher engagement with a system to compensate
for their initial discomfort. One potential explanation is that
users experiencing TA may dedicate more cognitive effort
to learning how to use the system efficiently, leading to a
higher perception of ease of use after repeated exposure. This
aligns with research suggesting that a learning curve effect
may exist, wherein individuals initially experiencing stress or
hesitation toward a system later report greater ease in using
it as they gain familiarity and self-efficacy [156]. Another
possible interpretation is that TA’s effect on PEoU may vary
depending on context. In this study, the immersive nature of
the VR experience may have allowed even anxious users to
quickly adapt, making the system appear easier to use than
expected. This would contrast with more traditional digital
interfaces, where technology anxiety has been shown to be a
barrier to perceived usability.

The study found a positive relationship between TA and
PENJ (β = 0.233, p = 0.001), suggesting that users who
experienced higher levels of TA did not necessarily find
the experience less enjoyable; rather, their anxiety might
have intensified their engagement with the immersive VR
setting. This contrasts with conventional expectations that
higher TA would lead to lower enjoyment due to increased
cognitive load and usability concerns. Instead, the results
indicate that in immersive contexts such as VR, anxiety may
not always act as a deterrent but could, in some cases, enhance
user engagement and emotional involvement. This finding
does not fully align with prior assumptions that TA is a
limiting factor in user experience, as some studies suggest
that anxiety leads to disengagement and lower satisfaction.
However, scholars provide an alternative perspective, sug-
gesting that technology anxiety does not always suppress user

VOLUME 13, 2025 71871



E. A. Khalifah et al.: Technology Anxiety in Virtual Reality Adoption

engagement but can, in some cases, heighten emotional
responses in immersive experiences [81]. This could explain
why, despite experiencing anxiety, users in this study may
have found the VR pilgrimage experience more engaging,
possibly due to the emotionally significant nature of the
simulation.

A key novel contribution of this study was its exploration
of TA and cybersickness. The study found a negative relation-
ship between TA and CS (β = -0.238, p = 0.001), suggesting
that higher anxiety was associated with lower cybersick-
ness symptoms. This challenges the common assumption
that TA exacerbates cybersickness by increasing cognitive
strain and physiological discomfort. However, this finding
does not fully align with previous research, such as [98],
which suggested that anxiety contributes to symptoms of
nausea and disorientation in immersive environments. Their
work indicates that TA is often linked to heightened physical
discomfort, particularly in visually and sensorily complex
VR settings, which contrasts with the negative relationship
observed in this study. The possible explanation for this
unexpected result is that users with higher TA may have
interacted more cautiously with the VR environment, min-
imising sudden movements and limiting their exposure to
sensory mismatches that trigger cybersickness. In contrast,
those with lower anxiety may have explored the environment
more freely, leading to greater instances of cybersickness due
to increased sensory conflicts. However, unlike previous stud-
ies that suggested a strong link between cybersickness and
negative attitudes towards the system [157], this study found
that cybersickness did not significantly affect participants’
overall attitude towards the system (β = -0.02, p = 0.52).
This difference may be explained by the unique context of
the religious pilgrimage, where the emotional and spiritual
significance of the ritual outweighed the physical discomfort
caused by cybersickness. Participants appeared to be willing
to endure discomfort to complete the religious experience,
indicating that in specific contexts, the emotional or cultural
value of the experience can override physical drawbacks.

Moreover, PENJ exhibits the strongest influence
(β = 0.689, p < 0.001), suggesting that users who perceived
the system as enjoyable, even in the presence of anxiety,
were more inclined to develop a positive attitude toward it.
Consequently, negative attitudes towards the system were not
solely driven by TA but were largely dependent on users’
perceptions of ease of use and enjoyment. Since Attitude
Towards the System significantly predicted Use Intention
(β = 0.712, p < 0.001), these findings emphasize the
need to enhance both usability and engagement aspects of
VR systems to maximize adoption in religious and cultural
experiences.

This result is particularly significant when considering the
role of VR in cultural and religious contexts, where tech-
nology is not merely an entertainment tool but a means of
engaging with deeply personal and meaningful experiences.
The immersive nature of VR pilgrimage experiences, coupled
with the emotional and spiritual significance of participation,

likely intensifies the impact of TA. Users who experience
technical difficulties may feel an additional burden, as they
are not just learning a new system but attempting to observe a
sacred event in an unfamiliar digital environment. This high-
lights the need for tailored interventions to reduce anxiety and
improve user comfort, particularly for older individuals and
those with limited previous exposure to VR technologies.

Our findings highlight that PEoU and PENJ are key drivers
of VR acceptance. Researchers reinforce this by demon-
strating that well-designed VR and AR interfaces enhance
engagement, simplify interactions, and reduce adoption bar-
riers in healthcare settings [158]. This alignment suggests that
intuitive design is crucial across contexts, including tourism
and religious applications, to improve user attitudes and pro-
mote adoption.

Considering the diverse needs of users, especially those
with limited mobility, is essential in VR design. Scholars pro-
pose a design space that maps unimanual input to bimanual
interactions, enhancing accessibility and potentially increas-
ing user acceptance of VR technologies [159].
While Technology Anxiety plays a significant role in

individual VR adoption, recent research suggests that social
aspects, such as collaborative experiences in virtual work-
places, may also shape user perceptions and adoption rates.
Collaborative VR environments foster social interaction,
which can reduce anxiety and enhance perceived usefulness
and enjoyment, thereby increasing overall adoption [160].

VI. CONTRIBUTIONS AND IMPLICATIONS
This study makes several significant contributions to the
literature on Technology Anxiety and technology adoption
in immersive environments. First, it extends the TAM by
incorporating age, past use, and cybersickness as key factors
influencing user intention in VR, particularly in emotionally
and culturally significant contexts. Second, it highlights the
complex role that TA plays in shaping both cognitive and
emotional responses to VR, showing that anxiety can detract
from ease of use and enjoyment while simultaneously height-
ening emotional engagement in some cases.

The use of VR for a religious pilgrimage also intro-
duces a new dimension to the study of technology adoption,
demonstrating how cultural and spiritual factors can mod-
erate the effects of Technology Anxiety. In addition to its
theoretical contributions, this study highlights key practi-
cal implications for VR adoption and user engagement.
Addressing technology anxiety requires a holistic approach
involving user-centered design, adaptive interfaces, policy
initiatives, and community engagement. The following rec-
ommendations provide actionable strategies for improving
VR accessibility and reducing barriers to adoption. To reduce
technology anxiety in VR adoption, developers and poli-
cymakers need to focus on gradual onboarding, adaptive
systems, and accessibility features. Phased onboarding can
help new and older users ease into VR with step-by-step
tutorials, starting with basic interactions before introducing
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advanced features. This gradual exposure reduces the initial
anxiety spike and improves user confidence.

Adaptive VR systems that adjust in real-time based on user
feedback, such as head movements or physiological signals,
can help minimise discomfort. Slowing down movement,
simplifying interactions, or stabilising visuals can make VR
more comfortable, particularly for those prone to cybersick-
ness. Additionally, assistive interface features like larger text,
reduced motion settings, and audio guidance can enhance
usability, especially for older adults or users unfamiliar with
digital technology.

Policy support can further encourage inclusive VR
adoption. Funding incentives for accessible design and
industry-wide guidelines for reducing cybersickness can
push developers to create more user-friendly experiences.
Additionally, community outreach programs, such as ‘‘try-
before-you-buy’’ events in libraries or community centres,
can introduce VR in social settings where peer support
reduces anxiety and builds confidence.

A multifaceted approach combining thoughtful design,
real-time adaptation, policy incentives, and community
engagement is essential to overcoming technology anxiety.
These strategies will make VR more accessible, inclusive,
and widely adopted, particularly for older users and first-time
adopters.

VII. LIMITATIONS AND FUTURE STUDIES
This research encompasses some limitations. First, the study
sample is dominated by male participants, which may intro-
duce gender-related biases. Researchers noted that men tend
to experience higher levels of immersion presence in vir-
tual environments compared to women [161]. Additionally,
prior studies suggest that women may experience higher
levels of technology anxiety than men [93], which could
impact how they interact with VR. The underrepresentation
of women in this study limits the ability to generalise findings
across genders. Future research should incorporate a more
gender-balanced sample to explore potential differences in
VR adoption and technology anxiety. Second, the age distri-
bution of participants is skewed towards younger individuals
(18-45 years), limiting the study’s applicability to older
adults. Research suggests that Gen Z andmillennials aremore
tech-savvy than older users, which may influence their expe-
rience with VR technology. Studies highlighted that older
generations (e.g., Gen X) tend to experience lower immersion
in VR environments compared with younger users [162].
Since the majority of participants were in the younger age
groups, findings may not fully reflect the challenges and
perceptions of older individuals, who are more likely to
experience technology anxiety. Third, the study sample was
drawn from a specific religious and cultural context, which
may limit generalisability, while religious significance of the
pilgrimage experience provided valuable insights, cultural
attitudes towards technology adoption vary across differ-
ent populations. Future studies could consider cross-cultural
comparisons to measure how different religious and cultural

backgrounds influence VR adoption and technology anxi-
ety. While results provide valuable insights for the tourism
industry, further research involving diverse populations and
contexts is necessary to reinforce the validity of these results
and broaden their relevance to other sectors, such as educa-
tion, healthcare, and hospitality.

This study’s generalizability is limited due to the overrep-
resentation of young (66% aged 18–35) and male participants
(92.2%), potentially skewing findings on technology anxiety
and VR adoption. Research indicates that age and gen-
der influence technology anxiety and immersive experience
engagement. Future studies should employ stratified or quota
sampling to ensure a balanced demographic representation.
A longitudinal approach could further capture how VR adop-
tion evolves across user groups. Expanding diversity would
improve external validity, enabling deeper insights into how
different populations engage with VR and experience tech-
nology anxiety in various contexts.

Future research should adopt a longitudinal approach to
examine how prolonged exposure to VR affects techno-
logical anxiety, particularly among older and novice users.
This would help identify adaptation phases, understand the
temporal dynamics of anxiety reduction, and provide tar-
geted interventions to enhance ease of use, enjoyment, and
long-term user engagement with immersive technologies.
While this study provides valuable insights into the relation-
ship between technological anxiety and VR adoption, future
research should also explore how innovative VR interfaces
can enhance ease of use and usability. Recent advance-
ments in digital healthcare have demonstrated the potential
of VR/AR to create intuitive interfaces that improve user
interaction, particularly in training and patient engagement
contexts [158]. Another part of the future research will
explore adaptive and customisable VR interfaces to enhance
accessibility by following some studies that introduced a
modular 3D interface that allows users to personalise their
interaction experience [163], [164].

Furthermore, Prior VR experience, education level, and
gender differencesmay have influenced findings. Participants
with VR exposure likely reported lower anxiety and higher
usability perceptions. Similarly, higher education levels may
correlate with greater adaptability to technology, reducing
anxiety. Gender differences in VR engagement and anxiety
responses remain underexplored due to the male-dominated
sample. Future research should include balanced samples
and subgroup analyses to examine these variables’ impact
on VR adoption. Addressing these confounding factors will
improve result accuracy, ensuring broader applicability and
deeper insights into how diverse populations engage with VR
technologies.

While this study provides valuable insights into the rela-
tionship between technology anxiety and user experience in
VR, certain limitations highlight areas for further exploration.
In future research, it would be valuable to explore how differ-
ent types of cultural or religious VR experiences impact TA
and how emotional significance interacts with cybersickness
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TABLE 8. Questionnaire used in the study with sources.

and other physical discomforts in VR. Additionally, further
studies could investigate longitudinal changes in TA, particu-
larly as users gain more experience with VR, to better under-
stand how anxiety evolves over time and with repeated use.
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APPENDIX
In Table 8 below, the questionnaire is listed with related
sources, considering the context of the technology.
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