Pre prints.org

Article Not peer-reviewed version

Development of an Immersive Virtual
Reality Application for Road Crossing
Training for Older People

Alina Napetschnig i , Wolfgang_Deiters , Klara Brixius , Michael Bertram , Christoph Vogel

Posted Date: 15 April 2025
doi: 10.20944/preprints202504.1269v1

Keywords: Immersive technologies; Senior citizens; Application development; Training program; Crossing
the road; Health in old age

Preprints.org is a free multidisciplinary platform providing preprint service
that is dedicated to making early versions of research outputs permanently
available and citable. Preprints posted at Preprints.org appear in Web of
Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This open access article is published under a Creative Commons CC BY 4.0
license, which permit the free download, distribution, and reuse, provided that the author
and preprint are cited in any reuse.



https://sciprofiles.com/profile/4384244
https://sciprofiles.com/profile/4385448
https://sciprofiles.com/profile/4385758

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 15 April 2025 d0i:10.20944/preprints202504.1269.v1

Disclaimer/Publisher’'s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and

contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting
from any ideas, methods, instructions, or products referred to in the content.

Article

Development of an Immersive Virtual Reality
Application for Road Crossing Training for
Older People

Alina Napetschnig, Wolfgang Deiters, Klara Brixius, Michael Bertram and Christoph Vogel

* Correspondence: alina.napetschnig@hs-bochum.de

Abstract: Background: In old age, both physical and cognitive limitations can arise, impacting the
mobility of older adults in daily life. Virtual reality (VR) applications offer innovative opportunities
for senior citizens to enhance their functional abilities. Everyday activities, such as crossing a street,
can be simulated and practiced in a virtual environment. Objective: This study explores the use of
virtual reality (VR) as an innovative training tool to help senior citizens navigate everyday challenges,
such as crossing roads, more safely. VR provides an immersive environment where users can
simulate realistic traffic scenarios. This technology allows participants to practice in a safe and
controlled setting without exposure to the risks of real-world road traffic. Method: A VR training
application called "Wegfest" was developed to facilitate targeted road-crossing practice. The
application simulates various scenarios commonly encountered by older adults, such as crossing
busy streets or waiting at traffic lights. Virtual reality enables users to train their reaction times and
decision-making abilities through interactive exercises. Visual and auditory feedback mechanisms
are integrated to help users identify potential hazards early and respond appropriately. Results: The
development process of "Wegfest" demonstrates how a highly realistic street environment can be
created for VR-based road-crossing training. In addition to replicating real-world road-crossing
scenes, contemporary environmental factors (e.g., related to electromobility) and auditory stimuli
were incorporated into the design. The Timed Up and Go (TUG) test revealed a significant
improvement (p = 0.002) with a large effect size (Cohen's d = 0.784). The Falls Efficacy Scale-
International Version (FES-I) indicated a significant increase in fall-related self-efficacy (p = 0.005).
No significant change was observed in Montreal Cognitive Assessment (MoCA) scores (p = 0.56).
Participants reported a significant improvement in their subjective perception of road-crossing safety
following the intervention (p < 0.001). Discussion: The development of the VR training application
"Wegfest" highlights the feasibility of creating realistic virtual environments for skill development.
By leveraging immersive technology, both physical and cognitive skills required for road-crossing
can be effectively trained. The findings suggest that "Wegfest" has the potential to enhance the
mobility and safety of older adults in road traffic through immersive experiences and targeted
training interventions. Conclusion: As an innovative training tool, the VR application not only
provides an engaging and enjoyable learning environment but also fosters self-confidence and
independence among older adults in traffic settings. Regular training within the virtual world enables
senior citizens to continuously refine their skills, ultimately improving their quality of life.

Keywords: immersive technologies; senior citizens; application development; training program;
crossing the road; health in old age

1. Introduction

Innovative technologies, such as augmented reality applications, are undergoing remarkable
development and integration into various aspects of daily life. These technologies —including virtual
reality (VR), augmented reality (AR), and mixed reality (MR)—offer novel ways of interacting with
digital content and enhancing user experiences across a wide range of applications. Their
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implementation has the potential to fundamentally transform how people perceive and process
information. Increasingly adopted by individuals of all ages and social backgrounds, these
technologies have become integral to diverse communities (Przybylski & Weinstein, 2019).
Applications range from strategy and simulation games to cognitive and entertainment tools.

One prominent subset of these technologies is serious games—computer-based programs
designed to impart knowledge and skills are engagingly and entertainingly (Gentry et al., 2019).
Numerous studies have demonstrated the effectiveness of serious games in boosting user motivation
and engagement while fostering significant improvements in acquired skills. For instance, Benham
et al. (2019) found that immersive VR interventions can alleviate pain and enhance the quality of life
for older adults. Additionally, gamification has emerged as a complementary strategy to increase
engagement in non-game contexts. By incorporating game-like elements such as points,
leaderboards, and rewards into applications, gamification motivates users to adopt specific behaviors
or achieve learning goals (Capterra, n.d.). While gamification enhances existing activities with playful
incentives, serious games focus on standalone games with clearly defined educational objectives.
Together, these developments highlight the transformative potential of serious games and
gamification as innovative tools for knowledge transfer and skill development, fostering active
engagement with complex topics.

In the realm of virtual reality (VR), serious games are increasingly being employed to deliver
content in both knowledge-based and immersive ways. In gerontology, these technologies are being
utilized to support older adults in various areas of life. Virtual applications have been applied in
memory work, movement therapy, pain management, relaxation techniques, and the promotion of
everyday activities known as Activities of Daily Living (ADLs) (Napetschnig et al., 2023). Training in
virtual environments offers senior citizens opportunities to maintain or even improve their abilities.
Research has shown significant positive effects of serious games on the cognitive and motor skills of
older adults. For example, Kustanovich et al. (2023) demonstrated that serious games significantly
improved memory and cognitive functions in seniors with dementia over a ten-week period.
Through targeted exercises within a playful environment, participants not only trained their
cognitive abilities but also preserved their everyday skills.

Similarly, Anderson-Hanley et al. (2012) provided evidence that serious games used in motor
rehabilitation positively impact balance and coordination among older adults. Movement-based
games—commonly referred to as exergames—not only promote physical fitness but also enhance
user engagement and motivation. Bégel et al. (2017) further suggested that exergames training
rhythmic abilities could serve as effective tools for rehabilitating motor and cognitive functions in
individuals with conditions such as Parkinson's disease, dyslexia, or ADHD. These games enable
seniors to remain active while enjoying exercise-based activities.

Moreover, an exploratory pilot study conducted as part of the "SenseCity" project by Joanneum
Research Digital in Austria examined the impact of VR applications on the quality of life among older
adults. Participants reported positive emotions and memories evoked by virtual experiences such as
visiting a park or taking a gondola ride through Venice. These virtual experiences not only foster
social interaction but also contribute to emotional stability (Health&Care Management, n.d.).

The use of serious games and VR technologies thus presents promising approaches for
supporting older adults in their daily lives. These technologies can help enhance cognitive and motor
skills while significantly improving overall well-being and quality of life for senior citizens. Given
demographic changes and the growing proportion of older adults worldwide, it is essential to
develop innovative solutions tailored to the specific needs of this population group.

In summary, VR technologies and serious games represent effective tools for promoting
independence among older adults while helping them maintain or improve their daily living skills.
Future research should prioritize further development of these technologies while evaluating their
potential applications across diverse contexts.
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2. Method
2.1. Field of Application

The findings outlined above emphasize the importance of virtual reality (VR) in training
everyday activities. One such activity, crossing a road, serves as the central use case for this study.
This use case is grounded in concerning statistics: In Germany, the incidence of road traffic accidents
among senior citizens increases with age. According to statistical data, 12% of those injured and 29%
of those killed in traffic accidents were aged 65 or older (Federal Statistical Office, 2020). The
consequences of such accidents are often more severe for older adults compared to younger road
users due to their reduced physical resilience (Lukas, 2018).

Crossing a road safely presents a significant challenge for many older adults. From the age of 75
onwards, the risk of accidents during road crossing increases substantially, with incorrect behavior
frequently identified as the primary cause (Federal Statistical Office, 2021; Federal Statistical Office,
2023). Age-related changes in motor skills, cognitive function, and visual acuity exacerbate these
difficulties. Motor impairments often manifest as reduced walking speed and difficulties adapting to
varying situations (Tian et al., 2022; Soares et al., 2021; Maki & Mcllroy, 2007). Additional motor
changes include shorter stride lengths and compensatory movements stemming from balance
disorders (Tapiro et al.,, 2020). Furthermore, postural control becomes increasingly vulnerable to
disruptions with age, while gait and posture planning are impaired (Tian et al., 2022; Soares et al.,
2021). These motor deficits are particularly problematic when navigating roads with high vehicle
speeds.

2.2. Development of VR Application "Wegfest”

To address these challenges, a VR training application called "Wegfest" was developed to teach
safe road-crossing techniques. This application uses various virtual road scenarios to help senior
citizens learn how to cross streets while considering multiple factors. The development process
utilized the Unity Engine and was carried out by the vobe GbR team using C# programming
language. The modeling phase involved designing individual scenes featuring diverse environments
and objects.

To create a realistic virtual environment, street scenarios from German cities—including
Cologne, Bochum, Miinster, and Diisseldorf —were selected as templates for development. These
street situations were captured using Google Maps and subsequently implemented into Unity (see
Figure 1 ff.). The virtual environments aim to replicate real-world conditions as closely as possible to
ensure effective training outcomes.

Figure 1. Screenshot Google Maps, crossing situation traffic island in Diisseldorf (Google, 2009).
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Figure 2. Screenshot of Google Street View Maps, crossing situation traffic island in Diisseldorf on Person View
(Google, 2009).

i) i

Figure 3. Screenshot of scene Wegfest, crossing situation traffic island based on Google Street View Maps (own
illustration).

The scene design incorporates paid assets, including animated characters capable of performing
interactions such as walking and gesturing. Figure 4 presents a screenshot of a daytime scene from
"Wegfest," highlighting the integration of these dynamic elements into the virtual environment. These
assets contribute to creating a realistic and immersive experience for users.
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Figure 4. Daytime scene at the Wegfest (own illustration).

The Meta Quest 2 head-mounted display (HMD) was utilized for this project. Interactions in
virtual reality (VR) were conducted by physically walking and gesturing, supported by hand-
tracking technology. Continuous pre-tests, carried out by programmers and senior staff, facilitated
iterative adjustments during the application development process. Beginning in July 2022, the
existing version of "Wegfest" was tested with a sample of n=8 older adults. Participants were
recruited through personal networks and the Bischoff Physiotherapy Practice in Diisseldorf. After
each pre-test phase, feedback from participants was collected and integrated into the application
design. Following the fourth pre-test with older adults, the application was deemed acceptable by
users, enabling its prototype to be used for the subsequent intervention study.

Before starting their first training session, users completed an integrated tutorial within
"Wegfest." This tutorial was designed to familiarize them with interaction patterns and navigation in
the virtual environment. It allowed participants to individually explore various movement sequences
and helped them acclimate to VR, a new medium for many senior citizens. The tutorial explained the
functions of the application, outlined required interactions, and assessed their applicability. In
addition to serving as a tool for onboarding participants, it also evaluated their experience of wearing
the VR headset while physically walking. Once participants successfully completed the tutorial, the
first scene of a predefined iteration was loaded. An iteration consisted of multiple consecutive street-
crossing scenarios defined via a web application.

The web application comprised a front end, back end, and database that organized structured
information electronically. An Internet connection was required for data transfer. The modular
structure of various scenes enabled diverse applications for road-crossing training in VR
environments.

The scenes incorporated various vehicle models, including motorized and non-motorized
vehicles. Modeling based on specific distance calculations —such as Region of Warning (ROW) and
Region of Interest (ROI)—was employed to prevent virtual collisions and ensure user safety. A white
circle on the opposite side of the curb acted as a target marker for participants. Scene parameters were
configured to reflect real-world conditions during road crossings and included acoustic and visual
stimuli. Acoustic inputs featured vehicle sounds (e.g., electric or motorized vehicles) as well as
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ambient noises such as voices or music. Visual inputs included varying crossing distances (e.g., lane
width), crossing aids (e.g., traffic lights, crosswalks, traffic islands), and different times of day (e.g.,
daytime, twilight, night). Figure 5 displays a screenshot from "Wegfest," showcasing an e-scooter or
bicycle within a nighttime scene.

!

f

! |
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Figure 5. Screenshot of a road fixed with non-motorized vehicles (own illustration).

The selection of scenes for each iteration is guided by specific parameters. To ensure an adaptive
progression in training, the requirements and level of difficulty in individual training units are
systematically increased. The configuration of scenes within each iteration is determined based on
these parameters. Comprehensive research is conducted to evaluate the relevance of individual
parameters as influencing factors in road-crossing scenarios. This evaluation enables parameter
weighting and serves as the foundation for variability in training design.

The training framework is structured around a value system in which scenes are configured by
selecting parameters with corresponding difficulty gradations (e.g., 1 = easy; 3 or 4 = difficult) (see
Table 1). Progression to a scene with a higher challenge level occurs only after the user successfully
completes a road-crossing attempt that is both accident-free and safe.

Table 1 provides an overview of the various parameters used to configure scenes in the VR
application "Wegfest." By summing the values assigned to each parameter, a total score is calculated,
which represents the difficulty level of the respective scene. Table 2 presents an example of a training
session consisting of seven distinct scenes with varying levels of difficulty; the cumulative sum of the
parameters for this session is 48.
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Table 1. Representation of the parameters and respective gradations in path fixed.

Parameters Difficulty level

1 2 2 4

Lane width single-track two-lane single lane with cycle path | Two lanes with cycle path
Crossing aids Traffic light Crosswalk Traffic island No crossing aid

Traffic volume low medium high -

Speed zones 30 km/h zone 50 km/h zone 70 km/h zone -

Times of day Day Twilight Night -

Electromobility low medium high -

Table 2. Configuration of a scene in Wegfest.

0@ & fa}& S \0@6 6‘5&\6
S L & O £
S D 4_,\‘1‘ o 9 \&0
& & & & ¢

scene 1 1 1 1 1 1 1 6
2 1 1 1 1 1 2 7
3 1 1 1 1 2 1 7
4 1 1 1 2 1 1 7
5 1 1 2 1 1 1 7
6 1 2 1 1 1 1 7
7 2 1 1 1 1 1 7
48

2.3. Research Design and Participants

To examine the effects of the VR application "Wegfest" on the physical and psychological
parameters of senior citizens, an intervention study was conducted. The primary aim was to evaluate
the impact of VR training designed to simulate various scenarios for crossing roads safely. The
sample size was determined using a G*Power analysis, assuming a large effect size (dz=0.8), a
significance level (a=0.05), and a test power (1-3=0.95). Of the n=29 recruited participants, n=20 were
included in the final analysis.

Participants were selected based on specific inclusion and exclusion criteria. Inclusion criteria
required individuals to be aged 70 years or older, without a fall risk, living independently, and
physically fit. Exclusion criteria included contraindications for VR use (e.g., epilepsy, vertigo),
severely limited walking ability, significant balance issues, cognitive impairments, bedridden status,
severe cardiovascular diseases, use of mobility aids (e.g., walker or cane), severe visual impairments
or eye diseases, and significant hearing loss. These criteria ensured participant safety and study
validity. The participants ranged in age from 71 to 81 years (mean age: 74.95+3.17 years). Of the
participants, n=12 were male and n=8 female; all were individually assessed for health suitability
before participation.

2.4. Assessments

Prior to the VR intervention, several assessments were conducted to ensure the physical and
mental suitability of participants:
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Timed Up and Go (TUG) Test: This test evaluated mobility and fall risk by assessing functional
performance in older adults, focusing on flexibility and balance (Podsiadlo & Richardson, 1991). A
cut-off value of <20 seconds indicated unrestricted mobility in daily activities. The TUG demonstrated
excellent reliability (interrater reliability: ICC = 0.99; intrarater reliability) and strong validity
correlations with established measures such as the Berg Balance Scale (r=—0.81), Barthel Index of ADL
(r=—0.78), and gait speed (r=-0.61) (Schleuter & Rohrig, 2008).

Falls Efficacy Scale-International Version (FES-I): The FES-I assessed fall-related self-efficacy
using a 16-item questionnaire that evaluated complex functional activities and social aspects of self-
efficacy (Dias et al., 2006). This instrument demonstrated high internal consistency (Cronbach's
a=0.96) and excellent test-retest reliability (r=0.96).

Montreal Cognitive Assessment (MoCA): The MoCA screened for cognitive deficits across
domains such as memory, executive functions, attention, and visuospatial skills. It was particularly
relevant for evaluating cognitive abilities required for VR use in "Wegfest" scenarios (Nicholls et al.,
2022). A cut-off score >26 points indicated normal cognitive function. The MoCA showed strong
psychometric properties with reliability (r=0.89) and sensitivity (80%) at this threshold (Aguilar-
Navarro et al., 2018).

Additional questionnaires assessed VR suitability and participants' subjective perceptions of
safety when crossing roads in virtual environments.

2.5. Intervention Process

The intervention took place between October and December 2022, with participant recruitment
beginning on August 15, 2022. Recruitment involved distributing information sheets at Bischoff
Physiotherapy Practice, RKM 740 Physiotherapy Facility in Diisseldorf, senior centers in Bochum (in
collaboration with NRW Police), and personal networks in Diisseldorf and Cologne.

The intervention consisted of eight training sessions over three months, conducted twice weekly
for 20-30 minutes per session. During these sessions, participants practiced crossing roads under
various conditions in VR scenarios that gradually increased in complexity. Participants were
individually supervised throughout the sessions to monitor their reactions closely and allow for
immediate intervention if necessary.

The study received ethical approval from the German Sport University Cologne. Data analysis
was performed using IBM SPSS Statistics 22 and Microsoft Excel. Ethical standards were upheld
through written informed consent and data protection agreements.

The drop-out rate was 31.03%. Reasons for exclusion included a TUG value exceeding the cut-
off threshold (>23 seconds), motion sickness experienced by two participants who discontinued
training prematurely, and irregular attendance (<75% of sessions) by six participants.

2.6. Statistical Analysis and Results

The evaluation of the Timed Up and Go (TUG) test data indicated a normal distribution for both
measurement time points; therefore, a paired t-test and the Wilcoxon signed-rank test were used for
analysis. The t-test revealed a significant difference between the measurement time points (p = 0.002),
with a Cohen's d value of 0.784, indicating a large effect size. The Montreal Cognitive Assessment
(MoCA) results showed no significant difference (p = 0.56), suggesting no change in the subjects'
cognitive abilities.

A significant result was obtained for the Falls Efficacy Scale-International Version (FES-I) (p =
0.005, z = -2.818), indicating an improvement in self-efficacy regarding fear of falling. These results
support the effectiveness of the VR intervention in terms of functional performance and fall
prevention.

The subjective assessment of the participants was evaluated using the Wilcoxon signed-rank test
at the ordinal scale level. The analysis showed a significant change between the pre-assessment and
the post-assessment (p <0.001, z=7.157). The participants reported a significant improvement in their
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subjective perception of their own safety when crossing the road after completing the VR
intervention.

3. Summary of the Results

The results of the study indicate significant positive effects of the VR intervention, both in
objective performance parameters (TUG and FES-I) and in the subjective perception of the
participants. The improvement in the subjects' self-efficacy and subjective safety supports the
assumption that VR-based training programs can positively influence the functional performance
and sense of safety of senior citizens.

4. Discussion

The VR application "Wegfest" has selected road crossing as a central use case because this
everyday activity is of great importance for senior citizens. Statistics show that older adults are
frequently involved in accidents due to improper road crossing (Federal Statistical Office, 2021). The
causes of this increased risk are multifaceted and include age-related changes in cognition, vision,
and motor skills (Tian et al., 2022; Dommes, 2015). This issue is also addressed in the International
Classification of Functioning, Disability and Health (ICF), which covers various aspects of walking
and locomotion (BfArM, 2021). Although there has been a slight decline in traffic accidents among
senior citizens in recent years, this is attributable to several factors. For example, isolation and
reduced mobility during the COVID-19 pandemic led to fewer accidents (Welzel et al.,, 2021).
Increased road safety measures, such as more frequent speed cameras and speed limits, have also
contributed to a reduction in the number of accidents (Glas, 2021; ADFC, 2020). Nevertheless, road
safety for senior citizens remains a key concern, especially given demographic changes and the aging
population (Maresova et al., 2023).

The development of the VR application "Wegfest" raises several important points for discussion.
First, there is the question of the effectiveness of such VR training programs compared to traditional
training methods. Studies have shown that VR training can have a positive impact on the cognitive
and motor skills of older adults. For example, Benham et al. (2019) reported that immersive VR
interventions not only improve physical well-being but can also boost participants' self-confidence.
Another aspect is the adaptability of the VR application to individual needs. The ability to simulate
different scenarios—such as crossing a road in different lighting or traffic conditions —could enable
seniors to train specific challenges and improve their skills in a targeted manner (Napetschnig et al.,
2023). This could not only increase road safety but also promote general self-confidence in dealing
with everyday situations. Additionally, it is important to consider how realistic the VR
representations are and how they influence the user's perception. Benoit et al. (2015) emphasized the
influence of VR design on users' sense of presence. A high degree of realism could help senior citizens
to better prepare for real-life situations. However, there is also a risk that excessive familiarity with
the virtual environment could lead to an overestimation of their abilities in real life. Another point of
discussion concerns the accessibility and acceptance of VR technologies among older adults. Many
seniors may be unfamiliar with modern technology or have difficulty operating VR devices (Gulchak,
2008). Therefore, it is crucial to develop training programs that facilitate the use of VR applications
while addressing concerns about possible side effects such as kinetosis (Dey et al., 2018). Thus, it can
be said that the use of virtual reality to improve road safety for seniors offers promising approaches.
However, further research and discussions are needed on design criteria and on the integration of
such technologies into existing programs to support older adults. The results of these discussions
could help to create guidelines for the development of effective and user-friendly VR applications.

This presentation on the development of VR applications in connection with safe road crossing
emphasizes the growing relevance of virtual reality in the area of "healthy aging." Serious games, in
particular, offer innovative approaches to support older adults in their daily mobility. The integration
of playful elements into serious learning content not only promotes user engagement but also
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improves learning success through immersive experiences. The relevance of these technologies is
underpinned by empirical studies. The results suggest that VR interventions can not only provide
therapeutic benefits —such as reducing pain sensations or improving cognitive abilities—but also
have a positive impact on psychosocial aspects. This is particularly important for older adults, whose
quality of life is often impaired by physical limitations or psychological stress. In addition, the
literature shows a clear link between motor changes in old age and the increased risk of road traffic
accidents. Crossing roads safely requires not only physical skills such as speed and coordination but
also cognitive processes such as decision-making and risk assessment. It is therefore crucial that
future research continues to focus on the development of effective VR training programs to
specifically promote these skills. It remains uncertain to what extent VR training actually leads to
improved performance in crossing streets or reduces the risk of accidents. Further research is
necessary to confirm these significant findings in a representative manner.

Overall, it appears that virtual reality is a promising tool for supporting older adults in their
mobility and increasing their safety on the road. Through targeted training programs in virtual
environments, seniors can not only improve their skills but also strengthen their self-confidence and
thus increase their quality of life.

In summary, it can be said that virtual reality is a promising tool for improving the safety of
older people in road traffic. Innovative training approaches can be used not only to train motor skills
but also to promote self-confidence and reduce fear of mobility restrictions in old age.

5. Conclusions

The increasing integration of virtual reality (VR) technologies into healthcare opens up
numerous innovative approaches to improving the quality of life of older adults. These technologies
offer opportunities not only for cognitive stimulation but also for promoting emotional well-being
and social interaction. The VR application "Wegfest" exemplifies how such technologies can be used
in a targeted manner to address specific challenges in the everyday lives of senior citizens.

Studies show that VR applications can have significant positive effects on cognitive function and
balance in older people. A study by Appel et al. (2020) found that immersive VR experiences can
improve the subjective well-being and cognitive performance of seniors with mild cognitive
impairment. These findings highlight the potential of VR as a therapeutic tool that not only promotes
cognitive stimulation but also enhances emotional well-being by enabling users to activate positive
memories and promote social interactions (RemmyVR, n.d.). In addition, a study by Jon Ram Bruun-
Pedersen et al. (2016) has shown that VR technologies can motivate residents of care facilities to
exercise more. This is particularly important as physical activity has been shown to reduce the risk
of falls and improve the general health of older people. The combination of exercise and VR can
therefore be an effective strategy to promote both physical and mental health.

Another key aspect of the use of VR by senior citizens is the improvement of social interaction.
According to Tabbaa et al. (2019), VR applications can help older people communicate about their
experiences and actively participate in social activities. This is particularly relevant in times of social
isolation, as experienced during the COVID-19 pandemic. The ability to take virtual trips or
participate in interactive group activities can help reduce loneliness and increase a sense of belonging
(Lai et al., 2023).

Despite the promising benefits, there are also challenges and ethical considerations associated
with the use of VR technologies in older people. It is important to ensure that these technologies are
not only effective but also used safely and ethically (Bruno et al., 2022). McCarthy et al. (2021)
emphasized the need for responsible use of data and protection of user privacy. In addition, potential
risks such as nausea or disorientation should be considered when using VR (Gulchak et al., 2018).

6. Outlook
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In summary, it can be said that virtual reality technologies offer promising approaches for
improving health behavior and promoting quality of life among senior citizens. The "Wegfest"
application demonstrates how innovative technologies can be used specifically to support older
adults. Future research activities should focus on how different parameters of VR training can
influence real-life situations and which evidence-based forms of care can be developed. In addition,
it is crucial to promote interdisciplinary exchange between healthcare, psychology, and computer
science professionals to ensure the development of effective and user-friendly VR applications.
Continuous evaluation of the effectiveness of such applications in real-life settings will also be
necessary to fully understand their benefits for different target groups.

Another important aspect is the need for an interdisciplinary approach to the development of
VR applications for senior citizens. Collaboration between computer scientists, psychologists, and
gerontologists can help to consider both technical and human factors. For example, a psychological
perspective could help to understand how older adults interact with new technologies and what
barriers they may need to overcome (Fischer et al., 2019). In addition, training in the use of VR
technologies should be part of the implementation process. Studies show that training programs can
increase confidence in the use of technologies and thus also promote acceptance (Gulchak et al., 2018).
This could be particularly important for senior citizens who may have less experience with digital
media. In conclusion, virtual reality offers promising potential for improving health behavior and
promoting mobility among older people. The "Wegfest" application represents an innovative
approach to tackling specific challenges in the everyday lives of senior citizens. Future research
activities should not only focus on the effectiveness of such applications but also investigate their
acceptance and integration into existing care structures.
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