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Abstract

Objective: Sustaining the health and well-being of older people living in residential aged care (RAC) requires new means of
providing safe and stimulating recreational and therapeutic programs such as using virtual reality (VR). The aim of the scop-
ing review was to investigate the utility of immersive VR interventions using head-mounted display technology to promote
the health and well-being of people without cognitive impairment living in RAC.

Method: The following databases were searched from inception until January 2024: PubMed, PsycINFO, Scopus, Cochrane
and CINAHL. The eligibility criteria were quantitative, qualitative or mixed methods studies published in English, conducted
in RAC, using VR with head-mounted display with people without cognitive impairment.

Results: Of the 274 articles identified, 9 articles with a total of 310 residents and 50 staff met the inclusion criteria. Seven
factors to either impede or enable the use of VR with head-mounted displays in RAC were: residents’ agency; the nature of
the VR experience; the content of the experience; the ease of use and comfort of the technology; the role of RAC staff; and the
role of residents’ family members.

Conclusion: Immersive VR has potential as a tool to promote the health and well-being of people without cognitive impair-
ment living in RAC. Small sample sizes, variations in study design, and selection bias mean that generalisability of the results
is limited. Further research is recommended to inform the design and implementation of immersive VR programs tailored
specifically for this population.
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Introduction

The global population of older people is increasing as living
standards and healthcare improve. Globally, the number of
people aged 60 years and over is forecast to double from 1
billion in 2019 to 2.1 billion by 2050." Various organisa-
tions that represent older people, communities, society, pro-
fessionals and universities, and the private sector,2 are
investing in a variety of services to support older people
to continue to live independently in the community, but

!School of Rehabilitation and Exercise Sciences, Faculty of Health, University
of Canberra, Bruce, Australia

*Centre for Ageing Research and Translation, Faculty of Health, University of
Canberra, Bruce, Australia

"Helen Holloway and Brenda Conroy contributed equally.

Corresponding author:

Nathan M D’Cunha, University of Canberra Hospital, 20 Guraguma Street,
Bruce, ACT 2617, Australia.

Email: nathan.dcunha@canberra.edu.au

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial
s 1,0 License (https:/creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work
without further permission provided the original work is attributed as specified on the SAGE and Open Access page (https:/us.sagepub.com/en-us/nam/

open-access-at-sage).


https://orcid.org/0000-0003-3274-2095
https://orcid.org/0000-0001-5355-3205
https://orcid.org/0000-0002-4616-9931
mailto:nathan.dcunha@canberra.edu.au
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://us.sagepub.com/en-us/nam/open-access-at-sage
https://us.sagepub.com/en-us/nam/open-access-at-sage
https://us.sagepub.com/en-us/nam/open-access-at-sage
https://us.sagepub.com/en-us/journals-permissions
https://journals.sagepub.com/home/dhj

DIGITAL HEALTH

longer life expectancies will result in more people with
chronic health and disabling conditions living in residential
aged care (RAC).*> RAC provides 24-hour care for people
with complex care needs who can no longer live independ-
ently.® Sustaining social connection, physical activity and
mental stimulation in RAC is critical, and novel solutions
are required to prolong the health, well-being and quality
of life of this population.’

People living in RAC typically have complex needs, with
over half having a record of dementia.”'* In Australian RAC
in 2022, 37% of people required high care in activities of daily
living, cognition and behaviour, and complex health care."'
The physical, mental and social well-being of older people
living in RAC is impacted by individual and environmental
factors.'*!* In recent years, the COVID-19 pandemic has
and continues to, impact older people in RAC with residents’
physical, mental and emotional well-being deteriorating
because of increased social isolation. Social isolation is used
as a strategy for preventing the spread of COVID-19 (and
other infections) with limited empirical evidence.”®'*

COVID-19 has added impetus to pursuing ‘healthy ageing’
and an independent, purposeful life."*"'® One strategy that has
been trialled in RAC is virtual reality (VR) or augmented
reality (AR)."” VR technology has been trialled in RAC orga-
nisations in multiple countries, including Australia, as an inter-
vention to help improve socialisation, mental health and
physical activity in both people with and without cognitive
impairment.'”* VR creates the illusion of escape to novel
virtual worlds and more naturalistic scenarios or historical
sites that people living in RAC may no longer be able to
visit in person.* It safely ‘transports’ the user to an alternate
environment without the need for physical mobility.?"**+2°
Immersive VR technology with goggle-style head-mounted
displays (HMD) which can be a helmet or set of goggles
that attach to the head and present information into the eyes,
allow users to shift perspective 360° by moving their head,
and sensory gloves, joysticks or hand controllers providing a
virtual sense of touch.'”?”?®* VR has been demonstrated to
improve physical, mental and cognitive health.?**>%%=!
Studies have reported success of VR’s use in stroke rehabili-
tation,”>**** managing Parkinson’s Disease,® supporting
emotional regulation,®® reducing depression,®’ anxiety®’
and apathy™”; in promoting balance®®* and physical activ-
ity>***2 and reminiscence.”*° VR has also been found
to promote social connection,23’24 and to provide a non-
pharmacological alternative to pain management.**~*® A sys-
tematic review of the role of VR in improving health out-
comes for older people concluded, however, that factors
relating to usability and acceptability require further explor-
ation.”” This includes the consideration of the role of RAC
staff in facilitating and promoting use of VR and its sustain-
ability as a strategy in aged care.?**74®

VR provides one avenue to meet the rising societal
expectations for engaging and health-promoting activities
for RAC residents that are cost-effective and allow for the

utilisation of small group activities. Economic viability is
important as, for example, more than 61% of Australia’s
RAC homes are currently operating at a loss.*’

This scoping review focuses on the utility of immersive
VR-based interventions to improve the health and well-being
of older people living in RAC without cognitive impairment.
A recent review investigated the effects of facilitators and bar-
riers to reducing social isolation and loneliness by increasing
the social engagement of all people in RAC through VR.*
However, the population of older people in RAC without cog-
nitive impairment merits specific consideration as a minority
group that can feel isolated, experience unmet psychosocial
and emotional needs, feel disengaged from routine recreation
programs, and are often underreported in RAC.**'>
Therefore, the aim of this review was to synthesise the evi-
dence of benefits to health and well-being of using
VR-based interventions in RAC for people without cognitive
impairment. The objectives of the study were to identify the
enablers and barriers, and to synthesise characteristics that
foster utility for broader adoption as part of health promotion,
lifestyle and recreational programs in RAC settings for people
without cognitive impairment.

Method

This scoping review is reported according to the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
extension for Scoping Reviews (PRISMA-ScR) guidelines.™
Given the diverse literature and study designs investigating the
use of VR in RAC and the relatively unexplored effects, spe-
cifically on people without cognitive impairment, a scoping
review methodology was accepted to scope the current litera-
ture and identify knowledge gaps. The scoping review was not
preregistered.

Literature search and study selection

Five databases (PubMed, PsycINFO, Scopus, Cochrane and
CINAHL) were searched between inception and May 2023 to
identify relevant literature. Searches were re-ran in January
2024 to identify any potential new articles published. The
search strategy was informed by the SPIDER (Sample,
Phenomenon of interest, Design, Evaluation and Research)
framework.> The following keywords were used to search
‘all fields’ in all databases except Scopus where title, abstract
and keyword were searched (‘Residential care’ OR ‘aged
care’ OR ‘nursing homes’ OR ‘long?term care’) AND
(‘Virtual reality’ OR ‘VR’ OR ‘immersive’ OR ‘augmented
reality” OR ‘exergaming’) AND (‘Observ*’ OR ‘survey’ OR
‘interview’ OR ‘trial’ OR ‘pilot” OR ‘“feasib*’ OR ‘question*’
OR ‘accept®” OR ‘cost’). Search terms such as virtual, augmen-
ted and immersive were included as these are terms that are
sometimes used interchangeably in describing virtual reality.
The reference lists of relevant literature (articles and reviews)
were also searched to identify additional relevant articles.
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Eligibility criteria

Peer-reviewed articles that described primary research in English
were included. Studies with samples limited to people living in
RAC with a diagnosis of dementia and/or mild cognitive impair-
ment were excluded, as were articles with phenomena of interest
that did not include HMD VR technology. Articles including
mixed populations were included and appraised even if they
did not differentiate between whether the participants had a
dementia diagnosis or cognitive impairment.

Data extraction

Articles identified during the database and reference list
searches were imported into EndNote (Philadelphia, PA,
USA) and duplicates were removed. Two authors (BC and
HH) screened articles for inclusion based on titles and abstracts
according to the eligibility criteria. A full text review was under-
taken for articles where the title and abstract were unclear as to
whether they met the eligibility criteria. Two authors (BC and
HH) independently reviewed the full text of the remaining arti-
cles based on the eligibility criteria. Disagreements about eligi-
bility were resolved by discussion with a third reviewer (NMD)
to ensure consensus was reached. The corresponding authors of
three articles were contacted to clarify methodology,*****® with
two returning a rf:spons<3.40’48

Quality appraisal

The Mixed Methods Assessment Tool (MMAT) Version
2018 was selected to enable appraisal of the studies.”
The rationale for using the MMAT tool was its suitability
for appraising multiple different study designs and method-
ologies. A critical appraisal was performed to examine the
methodological quality of the included studies. The articles
were independently appraised by two authors (HH and SI)
and discussed until consensus was reached or mediated by a
third author (NMD). No studies were excluded based on the
quality appraisal.

Synthesis of results

Data were grouped and synthesised by study design, partici-
pant characteristics and intervention characteristics. A nar-
rative synthesis was then performed based on common
themes of the included studies. Overall study characteris-
tics, results, benefits/enablers and barriers/side effects
were extracted and presented.

Results

Selection of sources of evidence

A flowchart depicting the selection process can be seen in
Figure 1. In total, 382 articles were identified, and 274

remained after removing duplicates. Amongst these articles,
221 were excluded after title and abstract screening, leaving
53 for full-text review. A final library of 9 articles was
included in the review from five countries following full-
text screening. Table 1 presents the primary characteristics
of these articles, which consisted of the following studies:
mixed methods (n=3),>>%34¢ qualitative multi-method
design (n= 1),24 a randomised control multicentre pilot
study (n= 1), a cross-sectional explanatory study (n=1),>°
a quasi-experimental case-control study (n=1),*’ an observa-
tional qualitative study (n = 1)*® and a qualitative comparison
study (n=1).* Three studies were pilot studies,”>**** and
two had a control group*®*” which included assessment and
usual recreational programs*® and no exposure to either
virtual or real horticulture.*’

Participants

Interventions were conducted in between one>**® and six*®

RAC homes with the number of residents commencing
the intervention ranging from 5°* to 118.*” The mean
age of participants was reported in eight of the studies
(80.7 +3.95; range 50-100 years). There were a total of
310 participants in the included studies, of which 88 were
females, noting that Hayden et al. (2022) utilised the
same population as Chaze et al. (2022). Hayden did not
report gender in Phase 2 of the study.*’

Participants were recruited using purposeful sampling,
with staff of the RAC participating in recruitment by nom-
inating suitable participants in five studies.”**>***® Other
methods of recruitment included advertising within the
RAC or staff promotion,47 a presentation about the study
to the residents*® or advertisement through fliers and
one-on-one discussions.”® One study did not specify the
method of recruitment.* Participants were selected based
on the eligibility criteria which varied across the studies.
Only four studies specifically identified criteria related to
cognitive impairment or dementia,”>?**"*% or the ability
to provide informed consent.”>*® Lin et al. (2020) and
Huang et al. (2021) excluded people with dementia but
did not undertake a cognitive test with participants prior
to the intervention. Lundstedt et al. (2021) excluded
people with severe dementia, those with insufficient cogni-
tive ability to perceive the virtual natural environment and
to answer questions about their experience but did not
undertake a cognitive test with the study participants prior
to the intervention (confirmed by email contact with
primary author). Webber et al. (2021) required participants
to be able to give written consent and with no physical or
cognitive impairments. They did not complete cognitive
testing prior to the intervention but noted in their descrip-
tion that four of the seven participants showed signs of cog-
nitive impairment.?? Fiocco et al. (2021) eligibility criteria
excluded people who could not provide informed consent.
They determined people’s eligibility to provide informed
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Figure 1. Flow of articles through the search process.

consent through the completion of a Mini-Mental State
Exam (MMSE), with a score of >24 required (mean
27.75 (=1 .7)).46 One study did not state the presence of eli-
gibility criteria.*® The remaining eligibility criteria are
listed in Supplemental Table S1.

Interventions

A variety of HMD VR systems were utilised across the nine
studies: Oculus-Go VR headset (n=4)*>?>"8 were the
most popular, followed by the HTC VIVE HMD
(n=2),**® Oculus Rift (n=1),>* Oculus Quest all-in-one
headset (n=1),"" Samsung Odyssey HMD (n=1),*
Samsung Gear VR headset (n= 1)*® and an unidentified
brand of HMD and joystick.”® Lundstedt et al. (2021)

described three different types of HMD, the Oculus Go,
the Samsung Odyssey and the HTC VIVE HMD.*® The
reason for using three different types of HMD was to pair
the headset with specific audiovisual content.
Non-interactive content included 360° videos (n =3),
YouTube 360° videos (n =2)*>** and Google Earth (n = 1),**
Google Maps Street View and Wander VR (n=1)** and or
developed content (n=2).25’26’43 Five studies utilised inter-
active VR software programs. One study utilised First
Contact, Ocean Rift, Quill, Toybox and Power Solitaire.**
Two studies created horticultural content,z‘c"’47 one used differ-
ent software available for VR,24 and the other study utilised
software such as the Blu and VR island.*® Experiences includ-
ing travel and tourism (n =5),22’24’25’43’46 reminiscence (n=
3),22’24’46 horticulture (n= 2),26’47 games (n= 4)24 and

40,46,48
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DIGITAL HEALTH

23,40,46 23,40,45

active exploration (n=23),
adventure (n=2)*""*® and relaxation activities (n=1).*
Two studies examined the same intervention”** and exam-
ined one population’s response to virtual experiences explor-
ing iconic locations in Canada,zs’43 which may have been
familiar to the participants. Two studies researched different
populations’ reactions to virtual horticulture®®*’” with one
study following the virtual experience with actual hands-on
therapy.*’ The data extracted is summarised in Table 1.

The VR intervention session time varied between studies.
The number of VR sessions ranged from 1%’ to 18 conducted
over 9 weeks.*” Sessions lasted between 5 minutes*”** and
60 minutes.”* Sessions were held on site at the RAC home
in all studies. Only one study*® specifically stated that the
study was conducted in a quiet room at the aged care
home, in a group and with participants seated. The study by
Baker et al. (2020) stated that a storeroom was utilised, and
all participants were in wheelchairs, but did not state how
the sessions were conducted individually or in groups.
However, photos within the article suggest that the VR ses-
sions were conducted 1:1.>* Analysis of the methods and
results of the remaining articles suggest that group VR ses-
sions were also used by three studies.”*”** In four studies,
these details are not stated.?>26-4043

Two studies reported on the same intervention and
examined one population’s responses to virtual experiences
of exploring iconic locations in Canada.”**” Five articles
reported one or more residents did not complete the inter-
vention. 24434648 Reasons were detailed in only one
article and were related to medical issues (7 =5), HMD dis-
comfort (n=1) and ‘boring’ content (n= 1).®

education (n=23),

25,43

Quality appraisal

The results of the quality appraisal using the MMAT are
available in Table 1. Five of the studies®***?*4%4¥ received
a score of five, four of the papers were identified with a
score of four or below, with one paper with a score of one.
Scores of four or below were due to the studies not meeting
either the quantitative, qualitative or mixed methods criteria
of the MMAT.> The article by Gruber et al. (2022) received
the lowest score of one (20%) using the quantitative rando-
mised control trial criteria available on the MMAT tool. It
was unable to be determined if collected data addressed the
research question if groups were comparable at baseline,
the completeness of outcome data, as tables were reported
in German and results presented as text. In addition, it was
unclear if participants adhered to the assigned intervention
or if the outcome assessors were blinded to the intervention.*°

Narrative synthesis

Seven factors emerged as influential in promoting the health
and well-being of older people utilising immersive VR: (a)
the residents’ sense of agency (sense of control or faith in

ability to handle the task and its consequences); (b) the
nature of the VR experience; c) the content; (d) ease of
use; (e) comfort of the technology; (f) the role of RAC
staff; and (g) the role of residents’ family members.

Agency

VR experiences offer opportunities for a measure of control
and independence (agency).”**® The VR programs studied
offered residents three levels of agency, including input into
the design of VR experiences®>** in choosing the content of
the VR experience®>***° such as the interactive ability to
change the view, to move about and/or to manipulate

objects with the use of a hand controller,>*2¢47-4%

Experience

VR experiences evoked varying emotional responses joy,*®
pleasure,*® fascination,*® happiness,>**’ anticipation and
enjoyment’® and reminiscence.”> Reminiscence experi-
ences, for example, were polarising: some residents
enjoyed or were excited to virtually revisit significant
places;”> others were saddened by remembering past
visits,?> or by being reminded of their inability to revisit
these locations*® or because they made mistakes whilst
using the VR system.?* Similarly, the content some resi-
dents found ‘thrilling’ was considered ‘scary’ by others.*?

Interactivity was found to enable continued utility. Huang
et al. (2021) found evidence that higher interactivity and immer-
sion promoted engagement, use and likelihood of ongoing use.
Residents ‘looked forward to’ VR programs in which they
created something to show others,”’ leamed or experienced
something new they could relay to friends and family,** or
could play games in real-time with other people.”**

Content

Whilst some articles recommended developing individually
tailored content,>** or content designed purposively for
people living in RAC,*’ many different content categories
were well accepted by residents, and positively affected
well-being, which was only measured by one study.*’
Nevertheless, the articles identified common characteristics
that enhanced the utility of the VR content. These included
appropriate background music and guiding narration.?>**>¢
The study by Huang et al. (2021) also found that virtual and
real ‘rewards’ for completing activities supported ongoing
participation and engagement.

Usability

Four articles reported on the resident’s usability of the hard-
ware (HMD and hand controllers) associated with the immer-
sive VR systems, reporting the HMD and hand controllers
were well received.”>*>** The comfort of the HMD
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depended on the brand of VR system*® and the length of the
VR session.”* Problems associated with the usability of the
HMD included blurry visual display,”***® some residents
finding the HMD to be uncomfortable or painful,>*® particu-
larly if the resident also wore glasses,46 and one resident com-
plained of feeling ‘closed in’.** Hand controllers also proved to
be a problem with some residents in two studies.”>*® Lundstedt
et al. (2021) reported that in some scenarios, residents had
trouble navigating through the scenario due to difficulty iden-
tifying the correct hand controller buttons. Similarly, mixed
capabilities were reported amongst the residents to navigate
complex scenarios using the hand controller, with one resident
complaining that due to the size of their hands, they were
unable to comfortably hold the controller, or another resident
stating the controller felt awkward.>*

In some instances, use of the VR equipment, posed
potential risks to the participants’ safety.>* For residents
in wheelchairs, the impact of their arms with wheelchair
armrests posed risks of bruising or abrasion®* and the
threat of tipping whilst reaching during activity interactions
with the software content.** Consideration was also given
to the use of immersive VR and the different perspectives
of people confined to bed.*” Immersive VR caused
motion or cybersickness in some residents,”**® and the
technology’s complexity was reported to make a resident
sad because of his multiple mistakes.”* Whilst a small
number of residents reported these side effects, they are
drawn from studies with small sample sizes and mixed
populations.

Technology

Whilst VR technology enables experiences that are not
‘limited by time and space’,26 there are factors that both
enable and disrupt the immersive VR experience.”* A
technological adaption that proved enabling was the simul-
taneous ‘streaming’ or ‘casting’ of a resident’s VR experi-
ence onto a screen. This enabled a facilitator to see the
resident’s perspective and correct malfunctions such as dis-
rupted or blurred video.*® Streaming also enabled a facilita-
tor to encourage individual exploration*® and for shared
discovery as a group activity.*’ Streaming significantly
enhanced VR’s utility as a tool to promote social engage-
ment® and address isolation.”*** Music that supported
video content was also considered to enable enjoyment
and the experience.*® However, the experience of the resi-
dent was interrupted when staff or researchers were
required to remove the HMD to make adjustments to the
programming or the display or assist with navigating the
content.”**>*3 Reasons for removing the HMD included:
where streaming or mirroring of VR content was not pos-
sible®® or difficult because of technological issues (e.g.
poor WiFi coverage)*>**, and problems with the equip-
ment, for example difficulty with using the hand controllers
or the buttons on the hand controllers.”>**

Staffing

The articles reviewed underlined the importance of RAC staff in
facilitating the use of VR programs. RAC staff were directly
involved in eight of the nine articles?* 2526404834748 44
their support emerged as essential to a resident’s individual
experience, resident safety and the sustainability of VR pro-
grams. Staff played central roles as facilitators, assistants, super-
visors and promoters,*>>*2040434748 The study by Huang
et al. (2021) concluded that residents using VR required ‘con-
tinuous’ assistance to ensure the success of VR. Training work-
shops and manuals were identified as important enablers of staff
members’ involvement in two studies.”>**

Family involvement

Two of the nine articles engaged families in the assessment of
the VR technology.zz’24 Residents and family members enjoyed
the efficacy of VR as an additional means of, or subject for
interaction. Residents identified the opportunity for interactive
gaming, and both residents and family members appreciated
having new topics of conversation?* The articles did not
assess families’ capacity or interest in supporting or substituting
for RAC staff as program facilitators.”>**

Recommendations from the studies

Recommendations made in the studies varied depending on
the research focus, but studies suggested that immersive VR
is a suitable activity for older people living in RAC.
Additional recommendations included adjusting for
people participating in immersive VR systems sitting in
wheelchairs,”* with cognitive impairment®® or lying in
bed.*® Immersive VR can be an alternative option for resi-
dents not engaged in facility provided activities or other
social activities.”> Six articles suggest further research is
required that considers expansion of VR content to
include more variety such as the ability to include multiple
players, games, longer videos, narration, music, more active
experiences, integration of VR in regular activity programs,
increased scenario variety and activities that allow immer-
sion rather than just observation,>>2¢40434648 Thege mod-
ifications could promote further engagement.

In relation to the HMD, Hayden et al. (2022) recommend
ensuring that HMD fit and comfort are correct, as this is crit-
ical to resident engagement, as is viewer focus. This was also
the only study that made recommendations around the length
of time for engagement in VR activities of 8 to 10 minutes.**
Lundstedt et al. (2021) suggested a one button hand controller
may also be of benefit and support easier use by the older
person. Understanding user preferences and personal interests
is considered important for choice of content.***® RAC staff
support during the experience was recommended by two
to assist with any troubleshooting, and to integrate
VR programs into RAC. Webber et al. (2021) suggested




10

DIGITAL HEALTH

inclusion of family in the activity, may enhance the experience
as they can nominate events or locations of interest.

Discussion

The included studies highlighted three main points when using
immersive VR in RAC in people without cognitive impair-
ment: (a) it is most useful when it allows for meaningful
engagement and connection; (b) when the capabilities and pre-
ferences of the individual are considered; and (c) when the
equipment, its function and resourcing (including internet con-
nection) and staff skills and knowledge to facilitate, are con-
sidered. Limitations of the selected studies included the
presence of selection bias, lack of cognitive assessment of par-
ticipants and a lack of funding and resourcing analysis.

The results suggest immersive VR is most useful to people
living in RAC homes when it provides opportunities for mean-
ingful connection and engagement, not merely virtual escap-
ism. For example, residents preferred immersive experiences
that were active rather than passive;*>*® encouraged reminis-
cence, socialisation and discussion;zé"‘m"”’49 and that explored
natural environments no longer accessible to people living in
RAC.*® In a scoping review conducted by Restout et al.
(2023) examining immersive VR using 360° video to
manage well-being, they found that older people find VR to
be a positive experience and nature scenes have the most posi-
tive effects on emotions.?® Utilising personalised content, such
as videos of familiar places, allowed older people the opportun-
ity to reminisce, remember memories and improve
socialisation.*®

Careful consideration should be made before introducing
immersive VR in relation to matching individual residents’ pre-
ferences with the experience. In all included studies, the nature
and operability of VR hardware influenced the resident’s experi-
ence and along with program selection, determined its usability
and the resident’s engagement with the activity. What was
evident is that people living in RAC are not a homogeneous
group and to meet the different needs of individuals, RAC
should offer programs that include person-centred experiences,
a variety of content and different ways to interact with the
system. This is particularly relevant in relation to the hand con-
troller. This is supported by Finnegan and Campbell (2023),
who point out that care should be taken when designing and
implementing VR programs so that the equipment and the pro-
grams are appropriate for older persons to use.’® Existing infra-
structure and technology should be used, and online spaces
facilitate more human—human interactive experiences like what
would occur in the offline space, rather than solo experiences.>

The staffing and technological requirements of immersive
VR should be carefully considered. Before using VR, residents
should be well briefed about the technology, the requirements of
using the hand controllers, and how to navigate through and
select VR content. This would ensure that the experience is
person-centred, enjoyable and constructive and has no ill
effects on their psychological or emotional well-being.*>>* It

may also reduce the need for staff to intervene in the individual’s
experience to troubleshoot problems.” A recent scoping review
by Hung et al. (2023) aligned with several of our findings. The
review found that staff training, having personnel or champions
as facilitators, and the organisational culture were key factors in
using VR to decrease loneliness and improve social engagement
in aged care settings.”® In addition, the quality of the VR videos
was found to be important in terms of how immersive the experi-
ences are, and technology needed to be adaptable enough so that
the HMD did not slip off and people with eyeglasses and hearing
aids were able to use the VR comfortably.

Consideration should also be given to how sessions are to be
conducted, whether the residents attend as an individual or as
part of a group, the length of time of each session, and
whether the content uses preexisting software or specifically
designed video content. Fronemann et al. (2016) states that to
improve the older person’s relationship with technology and
their desirability to use it, innovative ways of engaging need
to be developed by including them in the co-design of VR tech-
nology (both equipment and programs), and the development of
information on how to use VR to ‘promote positive experiences
in various contexts’.%” The use of immersive VR requires labour-
intensive and careful facilitation by RAC staff to ensure that resi-
dent safety is maintained physically and psychosocially and that
they receive the full benefit of the experience. For example,
adaptions are required for residents with mobility issues to
address manoeuvrability challenges and safety if the older
person is using a wheelchair.2>**

Limitations

Generalising the results is not possible due to the small sample
sizes in the included studies, and the diverse methodologies
and assessment tools used to assess the benefits to residents’
health and well-being,?%2*+-20:40-434648:58 N0t studies used a
mixed population of residents with only one study undertaking
a cognitive assessment prior to the intervention to clarify cog-
nitive status.*” These findings align with those in previous
related reviews of VR and older people.'”'**%%

As is common in a developing field of research involving
technological change, the quality of evidence in the articles ana-
lysed in this review is of a lower methodological quality. Several
biases and confounding factors are apparent. Selection bias may
have occurred in articles in which RAC sites were nominated by
management™ or management-imposed limits on the trial.**
Selection bias may have also occurred in articles where RAC
staff nominated residents to participate,”*>*** and in studies
where residents self-selected.****” The sample sizes in most
articles were very small; consequently, the results may not be
generalisable. Further, results may have been confounded by
residents responding to the novelty of a research project, rather
than the VR experience itself”>** and by residents’ relationships
with RAC staff who collected qualitative data.>*

A lack of reporting of participants’ cognitive status in
some studies impeded this review.?>*** It was unclear in
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the methodology and findings if there was a confirmed diag-
nosis of dementia, or participant selection based on cogni-
tive abilities was the opinion of staff or family members,
or self-identification. The lack of clarity complicated
study selection may have introduced a selection bias.

A further limitation of this review is that none of the arti-
cles addressed resourcing issues of purchasing, maintaining,
or upgrading the technology or equipment. All studies pro-
vided the technology and additional staff at no cost to the
RAC homes or residents, which may have confounded con-
clusions relating to VR programs’ viability for ongoing use.
In addition, none of the articles reported interviewing staff
about the viability, opportunity or cost of time spent on train-
ing, setting up or implementing immersive VR programs and
troubleshooting issues with the immersive VR hardware, soft-
ware or programs. This is a limitation of the articles in asses-
sing the utility of VR in RAC, as activity programs involving
staff participation ought to be considered within RAC due to
the ‘particularly acute’ workforce challenges facing RAC.”

Recommendations for future research

The findings of this scoping review underline the need for
further, higher-quality research to test the applicability of
VR-based interventions for people without cognitive impair-
ment in RAC settings. Further research is also needed to
inform the design and implementation of immersive VR pro-
grams tailored specifically for the population. The studies in
the scoping review identified a range of recommendations,
including the evaluation of VR experiences that are more
engaging and immersive than currently available technology
and with greater optionality. The development of VR technol-
ogy that is adaptable to the wide range of people living in RAC
and their preferences and personalities should be prioritised.
For example, people in wheelchairs, who are bed-bound, and
those who wear glasses or use hearing devices, need HMD
that are comfortable and easy to use. Further research is also
required into financial and resource feasibility. There needs to
be adequate staff employed to facilitate VR experiences, and
if different VR-related interventions are used for people in
RAC with and without cognitive impairment, this could
require more of a time commitment from staff who may
already be time-poor. As such, future research could focus on
using volunteers to facilitate the long-term use of immersive
VR experiences or evaluate the cost-effectiveness of a dedi-
cated VR expert at each RAC home. To benefit all people in
RAC, including those without cognitive impairment, research
into VR and other technological solutions should incorporate
co-design with end users and partnership with industry to maxi-
mise the health and well-being of the target population.

Conclusion

The articles examined in this review support the utility of
immersive VR to promote the health and well-being of

older people living in RAC whilst identifying a range of
practical features to implement and impediments to
remedy in the design and delivery of future interventions.
The interventions reported were targeted but were not tai-
lored for residents without cognitive impairment. The
scoping review identified seven factors which impact on
whether VR can promote health and well-being of people
without cognitive impairment who live in RAC. These
included ensuring agency in the choice of the nature and
content of the VR experience; ease of use and suitability
of the technology; and the role of RAC staff in facilitation.
Further higher-quality research is recommended to assess
the utility of immersive VR interventions tailored specific-
ally for this minority population, which is potentially
restricted or disengaged from social and therapeutic activ-
ities in RAC settings that cater to a majority with more
complex needs. Future research in this specific area
should include the use of cognitive testing prior to consent.
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