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BACKGROUND

The use of virtual reality (VR) and augmented reality (AR) promises many benefits for older adults,
such as promoting a healthy lifestyle with health-related gaming, maintaining social contact via
digital interfaces, supporting rehabilitation, and aiding in everyday life tasks (Czaja et al., 2019;
Schlomann et al., 2019; Appel et al., 2020; Dermody et al., 2020). AR allows users to interact in new
ways with their real environment, whereas VR provides them with new experiences in virtual
environments. Although VR/AR user experiences may enhance well-being among older adults (e.g.,
Montana et al., 2020; Tuena et al., 2020), this group is largely neglected in current VR/AR
participatory research (Lee et al., 2019; Sharifzadeh et al., 2020). Hence, while VR/AR tools have
been developed for older adults, they were largely excluded from the development and design
processes. Furthermore, gerontological aspects are rarely considered in this field.

Depending on their “real” environments (e.g., their living or social environments), older adults
have different potentials and challenges when including VR/AR tools in their everyday lives. To
access digital systems, individuals must accept, use, and develop skills related to these systems.
However, because of the digital divide between younger and older adults, researchers should be aware
of 1) the different use preferences of older adults and 2) their competencies and use levels (Seifert
etal., 2019). Focusing on people aged 75 years and older, primarily those in retirement in Europe, we
believe that these older adults may greatly benefit from the increased use of VR and AR, although we
also acknowledge the existing digital divide. In this short opinion paper, we discuss the potential
opportunities and barriers for older adults in the use of VR and AR and suggest how developers of
VR/AR tools can consider their needs and preferences.

POTENTIALS OF VIRTUAL REALITY AND AUGMENTED REALITY
FOR OLDER ADULTS

Although VR/AR technologies nowadays are scarce among the population aged 65 years and older,
they may help these older adults with everyday life tasks (Wiederhold, 2020). The current COVID-19
pandemic has emphasized the potential of digital technologies in general and VR in particular to
support social contact, interactive games and physical activities with VR-integrated exercise, and
teleconsultations with doctors during stay-at-home mandates (Seifert et al., 2020a; Gao et al., 2020;
Singh et al., 2020).

In our opinion, the potential of VR and AR seems high in five specific areas of life for older adults:
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e Real-world orientation: Since animated and real objects can
be displayed simultaneously with standard smartphone
technology, AR in particular can help users to navigate in
new settings. For example, research in the use of VR and AR
for tourism purposes is growing (Moro et al,, 2019), and VR
and AR might similarly be applied to benefit the orientation

of older adults. AR may assist those individuals with mild

memory issues or cognitive declines in navigating (un-)

familiar areas by presenting them with information about

a city or building directly on their smartphones.

Education: VR and AR may also change learning methods

and enhance intergenerational educational experiences in

late life learning, which generally focuses on individual
interests and social interaction. Although older adults are
just as interested in education as younger adults,
gerontological research shows that they have different
learning speeds and orientations based on their long-life
experiences (Duay and Byran, 2008). Therefore, learning in
senior universities, for example, may be organized

differently from work-related education (Formosa, 2019).

Crucially, VR/AR technology can disconnect learning from

physical environments, establish new forms of learning

assistance via VR-based lessons, and include gamification

elements (Daniela and Lytras, 2019; Simeone et al., 2019;

Yoshimura and Borst, 2020).

e Health: The use of VR and AR in health promotion, such as
psychotherapy and rehabilitation, can help to maintain health
and well-being in older adults. The tools can contribute to
maintaining older adults’ motor abilities, fitness, cognition,
balance, and memory (Garcia-Betances et al, 2015;
Corregidor-Sanchez et al., 2020; Gao et al., 2020). Moreover,
VR intervention programs can be used to train cognitive and
physical functions in older adults with mild cognitive
impairments (D’Cunha et al,, 2019; Thapa et al.,, 2020).

e Entertainment: AR-based games have gained popularity
following the success of Pokémon GO and similar games

(Laato et al., 2020; Schlomann and Rasche, 2020). Although
these games target younger individuals and have not yet been
researched in older populations, games that incorporate AR
may also serve older adults, such as by providing them with
leisure experiences (Schlomann et al., 2019).

e Social interaction: AR can support new forms of social
interaction, such as those with avatars or embodied
agents (Miller et al., 2019). Notably, older adults can have
valuable social interactions when they play VR- or AR-based
games together with other individuals (Santos et al., 2019).
Older adults with mobility limitations (e.g., after a long
hospital stay) can benefit from VR/AR social tools that allow
them to see each other and VR/AR experiences that enable
them to conduct activities (e.g., visiting a museum) together
(Zielasko et al., 2020).

DIGITAL DIVIDE ACROSS AGE GROUPS

The digital divide between younger and older adults may prevent
older adults from receiving the promised benefits of VR and AR

VR/AR and Older Adults

in their everyday lives (Cotten, 2021). For example, although
some older adults can use modern technologies like VR and AR to
maintain social interaction during the current COVID-19
pandemic (Gao et al., 2020), these adults may also feel socially
excluded when they lack the necessary skills and equipment to be
included in these digital societies (Seifert et al., 2020b).

The global increase in internet access and the use of internet-
connected devices has improved VR/AR accessibility in the
general population. Nevertheless, older adults use the internet
and smartphones less frequently than younger adults (Anderson,
2019). A survey across Switzerland and 16 European Union
countries reported that only 53% of people aged 50 and older
used the internet (Konig and Seifert, 2020). The survey also
indicated that internet use among older adults was predicted
by personal factors, such as age, gender, education, income,
health, and prior experience with technology. In addition, an
individual’s level of technological socialization may also strongly
influence their technology use. For instance, the Baby Boomer
generation (born 1950-1969) did not grow up with digital
technologies and has not been socialized into using them
(Sackmann and Winkler, 2013). Furthermore, from a
developmental perspective, people become more vulnerable
(e.g., cognitive, visual, hearing, or body-strength limitations) as
they grow older, especially the residents of long-term care
facilities, who often have daily care needs and multiple
medical comorbidities. Moreover, they must exert more effort
than younger individuals to learn new technologies and must
often overcome barriers arising from their limited cognitive,
physical, financial, and social resources (Schulz et al, 2015;
Mitzner et al., 2019).

Many of these concerns address the first level of the digital
divide, which focuses on access to modern technologies, such as
information and communications technologies, and impacts how
individuals use them (Scheerder et al., 2017). The second level
refers to the usage differences among those who employ new
technologies, such as the digital inequality between skilled or
active users and nonskilled or passive users. The third level deals
with the varying benefits of technological interventions (e.g.,
wellbeing or social inclusion) for different individuals. In the
VR/AR context, the digital divide thus refers not only to having
access to VR/AR technologies but also to either actively or
passively using VR/AR tools in everyday life contexts and if
the technologies have positive outcomes for the older individual.

GERONTOLOGICAL RECOMMENDATIONS
FOR FURTHER DEVELOPMENTS

Older adults face individualized challenges when using VR/AR
tools in addition to those attributable to the general digital divide.
Notably, older adults are not a homogeneous group of vulnerable
people. To avoid stigmatization, VR/AR research should
incorporate findings from gerontological research and involve
diverse older adults in the development of tools at an early stage.
Moreover, the following challenges should be considered in VR/
AR research and development to ensure that the unique
perspectives of older adults are properly accounted for:
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e Classic methods: Because older adults mostly perform
everyday life tasks in non-digital ways, technical solutions
should clearly add value compared to offline solutions
(Cotten, 2021). Likewise, VR and AR solutions should
bolster their everyday activities (Roberts et al., 2019).

e Use and attitudes: As older adults are heterogeneous
regarding their use of and attitudes toward technologies
(Mitzner et al., 2010), technical developers of VR/AR tools
should consider their individual needs and skill levels.
Unfortunately, the current literature on the usefulness,
acceptance, and effectiveness of VR and AR use among
older adults is lacking (Lee et al., 2019).

o Abilities: Older adults vary in terms of their physical and
cognitive abilities. For instance, not all older adults have
mobility restrictions and visual or hearing losses, especially
in the Third Age (65-80 years) (Baltes and Smith, 2003).
Hence, developers should target groups with different tools
or settings. For older adults with visual and hearing
impairments, developers should adapt acoustically or
visually challenging tools or consider their existing aids
(e.g., avoid interference with hearing aid devices).
Significantly, older adults with cognitive limitations (e.g.,
dementia) may be deceived if virtual worlds are presented to
them as real, which should be avoided (D’Cunha et al., 2019).

e Cybersickness: Older adults may experience aspects of
cybersickness, with  symptoms including nausea,
disorientation, and headaches (Davis et al, 2014). As
older adults report cybersickness more frequently than
younger adults in driving simulators (Keshavarz et al.,
2018), they may also be more frequently affected by
cybersickness in VR environments.

e Environments: The specific conditions of the living
environments of older adults should be accounted for
when developing a VR/AR tool. For example, to assist
older adults living in long-term care facilities, developers
should include care staff in the development of VR/AR tools
and consider the higher care needs of the residents and the
institutional infrastructure (e.g., internet accessibility).

Due to the novelty of the field, findings on the effectiveness of
VR interventions are still limited (Gao et al., 2020). To reduce
age-related inequalities in digital tools and thus increase
participation among older adults, more money should be
invested in training, educating, and supporting those older
adults who face difficulties with VR/AR technologies. General
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CONCLUSION

We believe that VR and AR offer unique and innovative
opportunities for older adults. Older adults, their relatives,
and their professional caregivers can take advantage of these
tools to improve their daily lives. However, the use of technology
can be challenging, especially when older adults lack access to
new tools or digital skills. Developers, practitioners, and
researchers in the field must acknowledge digital inequalities
and provide older adults with training tools, support services,
and digital solutions that consider their heterogeneous
backgrounds and needs.
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