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Highlights: (1) Improved cognitive function, balance and
mobility in elderly people. (2) Promotes the execution of
instrumental activities of daily living. (3) A greater number
of non-immersive devices were identified. (4) Virtual Reality
devices are recognized as useful, easy to use and a pleasant
experience. (5) It is recommended that new studies be
developed in other health environments.

Objective: to map the characteristics and purposes of Virtual Reality
(VR) technologies for the elderly in the community. Method: scoping
review, according to JBI recommendations and described according
to the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses Extension for Scoping Reviews. Ten databases and four
platforms referring to gray literature were included. Studies were
selected after duplicates were removed and individual and peer
reviews were carried out. Similarity analysis was used to identify
competition between words and their results. Results: 20 studies
on VR for the elderly were mapped, the majority of which used non-
immersive devices. The main purpose of using VR with the elderly
is to improve and/or rehabilitate functions that decline with aging,
either physiologically or as a result of illness or injury. VR devices
are a potential tool for the prevention of falls and cognitive decline
and favor the performance of instrumental activities of daily living.
Similarity analysis resulted in the generation of a maximum tree, which
identified the interrelationship between the terms “virtual reality”
and “elderly” as the central and intermediate elements, respectively.
Conclusion: it is recommended that further studies be carried out in
other environments, which could allow for a wider use of VR by health
professionals, especially nurses, in the care provided to the elderly.

Descriptors: Technology; Virtual Reality; Elderly; Home; Postural
Balance; Rehabilitation.
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Introduction

Innovative and complementary forms of healthcare
have been developed through technological solutions
aimed at helping, maintaining, and rehabilitating the
elderly, including the Internet of Health Things (IoHT)®,
wearable devices®®, Augmented Reality (AR), Virtual
Reality (VR) and Mixed Reality (MR)G-©),

As far as virtual technologies are concerned, we
are interested in VR devices that make it possible to
diversify experiences depending on the individual and the
environment. Intervention studies using VR have already
been used in the field of education during the COVID-19
pandemic and in healthcare for the treatment of chronic
pain, rehabilitation after a stroke, and the control of
depression symptoms-10),

In 2020, the global VR market generated
approximately US$ 10.85 billion and by 2028 it could
reach US$ 52.03 billion, an increase of 21.9%. North
America stands out in terms of development and
commercialization, with the health and education
sectors placing the greatest demand on the development
of VR devicest),

VR can be used by different age groups, but
there is a difference in demand: young people use it
for entertainment®?, while the elderly see it as a care
tool for health professionals, especially to improve
physical (posture, balance, gait, range of movement,
expenditure) cognitive (executive function, attention,
memory, symptoms of depression, anxiety, mood)®?
and social aspects.

VR devices show the potential for positive changes
in the well-being and quality of life of the elderly(41,
However, they are not without risk and can cause
discomfort during use, such as nausea, dizziness, vertigo,
and headaches. These symptoms are known as “cyber-
sickness”, which may be related to the type of device,
exposure time, predisposition, and non-adaptation®®,

VR devices for the elderly have different
characteristics and purposes. Knowing these will allow
health professionals, especially nurses, to evaluate
new possibilities for interventions and improve the care
offered. Thus, by investigating and mapping VR devices
in the literature, the possibilities of use, attributes, and
possible discomforts can be assessed. In addition to
helping to choose the best type, knowing which ones
are the most accepted and suitable, it also provides
the information to create standardized checklists, with
their own interface and functionality specifications for
the development of VR devices aimed specifically at the
elderly population?),

This study aimed to map out the characteristics and
purposes of virtual reality technologies for the elderly in
the community.

Method

Study design

This is a scoping review (SR) that adopted the
recommendations of the Joanna Briggs Institute (JBI)17,
registered in the Open Science Framework with DOI
10.17605/0SF.I0/YGZ9Q. This was followed by the
Reporting Items for Systematic Reviews and Meta-
analyses Extension for Scoping Reviews (PRISMA-ScR)(8),

Scenario in which the data was collected

The search was carried out in the following databases:
Medical Literature Analysis and Retrieval System Online/
National Library of Medicine (MEDLINE/PubMed),
Cumulative Index to Nursing and Allied Health Literature
(CINAHL), Scopus, Embase, JBI Evidence Synthesis,
Epistemonikos, Compendex, PsycINFO, Cochrane Library
and Web of Science. For gray literature, the sources used
were: Google Scholar (first ten pages); Continental Europe
- System for Information on Grey Literature in Europe
(OpenGrey); ProQuest Global Dissertations and Theses
(first ten pages), and ClinicalTrials.

Timeframe

The research was carried out between April and
May 2023.

Population

The mnemonic Population; Concept and Context
(PCC) was used, Population (P) - elderly people
characterized by individuals aged 60 or over. Concept
(C), use of VR technologies and Context (Ct) - community
(studies conducted in community environments, or
covering the home, not involving elderly people under
institutional care). The research question was: What
are the characteristics and purpose of virtual reality
technologies developed for the elderly in the community?

Selection criteria

The eligibility criteria were organized using the
PCC strategy”). Studies investigating the use of VR
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technologies by elderly people in the community were
included, with no restrictions on the year of publication
or language. We excluded review studies, letters,
congress proceedings, study protocols, and research
conducted in hospitals and long-term care facilities,
as they covered elderly people in institutional care and
duplicate articles.

Sample definition
Controlled descriptors from the Medical Subject

Headings (MeSH), Medical Subject Heading (MeSH), and
Emtree vocabularies and keywords were used. To do this,

a simple search was carried out on MEDLINE/PubMed and
Scopus using the PCC descriptors, to analyze the words
contained in the title and abstract, as well as indexing
the terms used to describe the articles. This phase was
carried out by the researcher with the help of a librarian
from the Federal University of Ceara. Subsequently, search
commands were created with the words retrieved together
with the descriptors, including their synonyms and
keywords according to their relevance to the study. The
cross-referencing was mediated by the Boolean operators
AND and OR. The search strategy was thus structured
into five stages: extraction, conversion, combination,
construction, and use*?, as shown in Figure 1.

“aged people” OR “80 and over” OR
Centenarians OR Nonagenarians OR
Octogenarians OR “Frail Elderly”)

Population Concept Context
Extraction Elderly people VR Community
Conversion Aged Virtual Realit Home
9 Y Home Environment
Old people ) )
Older adults Virtual Reality Expo§ure Therapy
Ageing adults Exergaming
Adin virtual reality head-mounted display
ging virtual reality simulator
Elderly ) ;
Aded patient virtual reality system
o gec p Educational Virtual Reality Community-Dwelling
Combination Aged person ) . . . g
Instructional Virtual Reality Residential home
Aged people - L
Aged. 80 and over Virtual Realities
9ed, ) Educational Virtual Realities
Centenarians . ) "
. Instructional Virtual Realities
Nonagenarians . ; )
. Virtual reality reflection therapy
Octogenarians Virtual reality thera
Frail elderly Y Py
(“Virtual Reality” OR “Virtual Reality
Exposure Therapy” OR Exergaming OR
(Aged OR *“old people” OR “older “virtual reality head mounted display” OR
adults” OR “ageing adults” OR “virtual reality simulator” OR “virtual reality B
. « N B . ) o (Home OR “Home
ageing OR elderly OR “aged system” OR “Educational Virtual Reality Environment” OR
Construction patient” OR “aged person” OR OR “Instructional Virtual Reality” OR

“Community Dwelling” OR

Virtual Realities Educational” OR “Virtual “Residential home”)

Realities
Instructional” OR “Virtual Realities” OR
“Virtual reality reflection therapy” OR
“Virtual reality therapy”)

Databases

(Aged OR “Old People” OR “Older Adults” OR “Aging Adults” OR Aging OR Elderly OR “Aged Patient” OR “Aged
Person” OR “Aged People” OR “Aged, 80 and over” OR Centenarians OR Nonagenarians OR Octogenarians OR
“Frail Elderly”) AND (“Virtual Reality” OR “Virtual Reality Exposure Therapy” OR Exergaming OR “Educational

Use Virtual Reality” OR “Instructional Virtual Reality” OR “Virtual Realities Educational” OR “Virtual Realities
Instructional” OR “Virtual Reality Head Mounted Display” OR “Virtual Reality Simulator” OR “Virtual Reality
System” OR *Virtual Realities” OR “Virtual Reality Reflection Therapy” OR “Virtual Reality Therapy”) AND (Home
OR “Home Environment” OR “Community Dwelling” OR “Residential Home” OR Community OR Communities)

Gray literature

Google Scholar

“aged” and “Virtual Reality” and “Community”

ProQuest Global
Dissertations and Theses

“(Aged OR Elderly) AND (Virtual Reality) AND (Home OR Community)”

Open Grey

Aged AND (Virtual Reality)

ClinicalTrials.gov

Aged AND Virtual Reality

Figure 1 - Elaboration of the search strategy in databases and gray literature. Fortaleza, CE, Brazil, 2023
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Data collection

The search, evaluation, selection, characterization,
and analysis procedures were carried out by two
researchers, who were paired up and held consensus
meetings to deal with the decision-making process and
the inclusion of articles. The Rayyan application, developed
by the Qatar Computing Research Institute (QCRI), was
used to help with filing, organization, and selection.

Study variables

The variables used were: authorship, year of publication,
language and country of origin, type of study, professionals
involved, characteristics of the technologies, purpose of VR, side
effects resulting from the use of VR, and the main conclusions.

Instruments used to collect information

The mapping of information was based on the JBI
instrument to characterize the productions.

Data processing and analysis

The results were subjected to descriptive analysis,

Multidimensionnelle de Textes et de Questionnaires
(IRAMuTeQ), 0.7 Alpha 2. Similarity analysis was
carried out, characterized by the fact that it enables the
identification of co-occurrences between words and their
result, providing indications of the connection between

them through graphs®9,
Ethical aspects

This is a study using secondary data, so there was

no need for the Research Ethics Committee (REC).

Results

A total of 4,839 articles were identified in the
databases and 330 in the grey literature, totaling
5,169, of which 2,291 were excluded due to duplicate
publications, leaving 2,878 for reading the title and
abstract. After the first analysis, reading the titles and
abstracts screened, 2,848 were excluded and 360 were
selected to be read in full. Of these, 340 were excluded
because they did not answer the research question.

The final sample consisted of 20 articles®!-49, as shown

using the software Interface de R pour les Analyses in Figure 2.
(ETEELED CISUEIER VA CEEIEEED ] [ Identification of studies in other data sources ]
Identified records (n = 4,839)
MEDLINE/Pubmed (n =551 i -
5 ChAHL =u2f71139) (n ) Records remov ed before the Gray literature records:
® ‘?Vmg’“:é” = 933() 70 screening: Google Scholar (n = 100)
o leb of Science (n = > " .
5 Embase (n = 845) "| Duplicate records removed (n = Prr()j(?#‘est Glabal 1[)5'356"3‘”"3
! Science Direct (Elsevier) (n = 331) 2,201) and Theses (n = 150)
kel Compendex (n = 404) Ope_n Gra_y (n=2)
Epistemonikos (n = 53) ClinicalTrials.gov (n = 78)
PsycINFO (n = 318)
— Cochrane Library (n = 391)
JBI Evidence Synthesis (n = 3)
—
Records excluded (n =2,194)
Selected records (n = 2,548) 7 I
Selected records o| Records excluded
o = d =
£ l Records excluded (n = 334) (n=330) (n=325)
§ The target audience is not exclusively elderly (n
= =74) l
8 Records assessed for eligibility Does not address VR (n = 122)
(n=354) > g;)e s not detail the age of the participants (n = Records assessed for eligibility N Records excluded:
- =5) >
Study protocol (n = 4) (n . .
No detailed results of VR use (n = 30) Ia’ggl‘e?”g'fee”é‘;'f "0‘0”‘;";1
Studies carried out in other environments (n = =p4) Y ¥ peop
ﬁl?))t found in full (n = 2) No detailed results of VR use
Review studies (n = 3) (n=1)
— Augmented reality studies (n = 1)
) Mixed reality studies (n = 1)
6| | Studies included in the review
E (n=20)
t:: Studies from the gray literature
= included in the review (n = 0) <
-

Figure 2 - Study selection flowchart. Fortaleza, CE, Brazil, 2023

As for the country of origin of the studies, six were carried
out in South Korea(?!-2326:30,38) three in Greece®”31:39, two in
the USAG72%) and Taiwan®®3%, and one each in Singapore®®,
Iran%), Poland®?, Portugal®®, Canada®>, Australia“®,
respectively, and one multicenter study® involving Belgium,

Israel, Italy, the Netherlands, and the United Kingdom.
As for the year of publication, four articles were published
in 20201223339 and 2017¢0-313740) and three in 2019232239,
Followed by two in 2021¢12%), in 2016¢42® and one in 2022¢),
201868, 2015¢®, 2013G3® and 2007?", respectively.



The instruments used in the studies were the Mini-
Mental State Examination (MMSE); the Manual Muscle Test
of the upper and lower extremities; the Montreal Cognitive
Assessment (MOCa); the Modified Falls Effectiveness
Scale (MFES); the Dementia Clinical Assessment Scale
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and the Berg Balance Scale. The description of the
studies according to population, inclusion criteria, and
professionals involved are condensed in Figure 3.

The main purposes, characteristics, and conclusions
of the studies are described in Figure 4.

Author Type of Study Population Type of VR* Professional Involved
18 elderly people over 65 with little or no
21-Hwang, et al. Clinical trial Ilmlta.tl'on n ranlge of motion, V\.”th preﬁerved Non-immersive Occupational Therapist
cognition, and independence in activities of
daily living.
40 elderly people with little or no limitation
22-Park, et al. Clinical trial In range of m9vement, with prese.rv.eld Non-immersive Occupational Therapist
cognition and independence in activities
of daily living.
23-Choi Clinical trial 60 elderly people with preserved cognition. Non-immersive Physiotherapist
24-Kwok Clinical trial 80 elderly people.who do not participate in Non-immersive Physiotherapist
exercise programs.
25-Sadeghi Clinical trial 64 elderly pgoRIe who a.re |.ncljependent n Non-immersive -
activities of daily living.
30 elderly people with no iliness
26-Park, et al. Clinical trial that could affect their performance Non-immersive Physiotherapist
during the intervention.
27-Giotakis, et al. Clinical trial 68 elderly People who reported a history of Immersive Physiotherapist
hip fracture due to a fall.
282 elderly people with mild cognitive
28-Mirelma, et al. Clinical trial impairment reported having fallen two or Non-immersive Physiotherapist
more times in the last six months.
29-Liao, et al. Clinical trial 34 elderly [.)eopl.e.v.vho were' Int.jetpendent n Imm(-.zrswe a.nd non- Physiotherapist
their activities of daily living. immersive
30-Lee, et al. Clinical trial 40 elderly peoplel Wlt.h Non-immersive Physiotherapist
preserved communication.
31-Bapka, et al. Clinical trial 19 elderly people aged between 65 and 79. Non-immersive Psychologist
32-Marek, et al. Clinical trial 60 elderly people with preserved cognition. Imersiva Physiotherapist
33-Gamito, et al. Clinical trial 43 e'def'y people aged betwegn 67 and 87 Non-immersive Psychologist
with preserved communication.
34-Liao, et al. Clinical trial 34 elderly people with mild Immersive and non- Physiotherapist
cognitive impairment. immersive
35-Maseotuar:1zadeh, Clinical trial 11 elderly people. Immersive Engineer
36-Bapka et al. Clinical trial 19 elderly people aged between 65 and 79. Non-immersive Psychologist
37-Saldana, et al. Clinical trial 13 elderly people Wlthom disabilities can Immersive -
stand and walk independently.
55 elderly people with preserved
38-Lee, et al. Clinical trial communication and diagnosed with Type 2 Non-immersive Nurse
Diabetes Mellitus.
10 elderly people aged between
39-Brown Qualitative 63 and 89; eight women and two men in Immersive Psychologist
reasonable health.
40-Coldham, et al. Qualitative 19 elderly people. Immersive -

*VR = Virtual Reality

Figure 3 - Description of the selected studies (20) according to the author, type of study, population, type of VR*, and

professional involved. Fortaleza, CE, Brazil, 2023
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Article Purpose Characteristics of VR* Main conclusions
The device was more effective than
. " . conventional therapy for cognitive function,
Improving cognitive function, . - L ) h
21 ) . Software for cognitive training. in improving certain aspects of complex
balance, and walking ability. . . .
attention, working memory capacity, and
walking speed.
Cognitive and motor Hardware monitor with touch screen, air bulb The device aids rehabilitation and cognitive
22 e ) ) o S ’ .
rehabilitation. in the handle, and various joysticks. function, including memory and attention.
Improve postural control, . . .
23 muscle performance, and Virtual kayak paddling with real-world video. The virtual environment allowed the S.UbJeCtS
L ) to concentrate better on the exercise.
cognitive function.
Compare Nintendo Wii The Nintendo Wii game intervention was
exercises with standard exercise associated with long-term sustained effects
24 interventions on fear of falling, Nintendo Wii Active. in reducing the fear of falling. The standard
knee strength, physical function, intervention was associated with long-term
and the rate of falls. sustained effects on gains in knee strength.
Improve strength, balance, and Improved balance and functional mobility
25 . . Three consoles. ) .
functional mobility. compared to the standard intervention.
26 Improve balance and aait VR* consisted of: Soccer Heading, VR game exercise* can improve balance and
P gait. Snowboard Slalom, and table tilt. gait in community-dwelling older people.
The system hardware consisted of a Improved gait adaptation. The VR* scenario
27 Reduce falls. head-mounted display, a magnetic tracking proved to be a robust tool in reducing the fear
system, and an Intel Xeon workstation. of falling.
Treadmill training alone and treadmill training
Improve motor-cognitive Camera for motion capture and a computer- with VR* reduced the risk of falls. The VR*
28 . ) . )
performance. generated simulation. device reduced the fall rate and fall risk more
when compared to training alone.
Kinect system to capture limb movements
and create a 3D virtual map of the whole Lo . .
Improve cognitive body (physical exercises) and a VR* goggle Significant improvements in dual-task
29 P 9 . v by . 9099 gait performance that can be attributed to
performance and gait. on the head with a motor controller ) . . )
. " improvements in executive function.
in both hands to perform the training
tasks (cognition).
The VR* training was carried out using Three-dimensional video game technology
Improve postural balance . . . . - - . )
30 games: trotting, fencing, ski jumping, hula- may be beneficial for improving postural
and strength. ) .
hoop, tennis, and step dance. balance and lower extremity strength.
31 Improve coanitive performance A device with a screen, Kinect sensor, Improved maintenance of executive function
P 9 P ’ and a laptop computer. performance with the use of VR*.
Physical and cognitive Oculus Rift S with sensors that Improved individual functional performance,
32 - . )
rehabilitation. track body movements. especially in terms of static balance.
Improve cognitive and executive Lisbon Systemic Battery, which consists of a The results were positive in the dimensions
33 functions, functionality, set of tests designed to train and/or measure of general cognition, executive functioning,
depression, and well-being. different cognitive domains. attention, and visual memory.
Kinect system to capture limb movements
L . and create a virtual 3D map of the whole
Improve cognitive function and . . N L Lo
L P body (physical exercises) and a VR Improved cognitive function, instrumental and
34 activities of daily living and . P o .
) s goggle on the head with a motor daily living activities, and neural efficiency.
instrumental activities. .
controller in both hands to perform the
training tasks (cognition).
. The VR* device was the Unity 3D game and . Positive effects o.n spatial c‘ogmtlor‘\
35 Improve cognitive performance. ; in the elderly, even in those with varying
Integrated Development Environment )
degrees of dementia.
36 Improving cognitive Screen, a Kinect sensor, and a Both intervention programs improved the
performance. laptop computer. executive functions of the participants.
Combination of inertial sensors and an - .
. . It caused minimal discomfort and
external synchronized camera to provide
37 Improve balance. . ) ) produced repeatable results that can be
precise six-degree-of-freedom tracking of
. " . . . used to assess balance.
spatial position with millimeter precision.
Improve balance, Improved balance, decreased sitting and
38 muscle strength, and gait and Motion tracking camera and a monitor. standing times, and increased gait speed,
reduce falls. cadence, and fall efficiency.
Examine the usab|!|ty,. Participants shared that they enjoyed the
preferences, and application Glasses, a smartphone, and . h f
39 experience and would consider using the

considerations of a mobile
VR* platform.

a handheld controller.

equipment again if they had the opportunity.

(continues on the next page...)
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(continuation...)

Article Purpose Characteristics of VR* Main conclusions
Identify the acceptance . ) VR* equipment through physical and
40 of VR* technology. 3D Google Earth VR” environment. perceptual limits is problematic for the elderly

*VR = Virtual Reality

Figure 4 - Description of the selected studies (20) in terms of purpose, VR* characteristics, main conclusions, and

adverse effects. Fortaleza, CE, Brazil, 2023

The characteristics of the non-immersive devices included
the use of screens, computers, mice, videos, joysticks, and
Kinect. Each VR session ranged from 40 seconds to 60
minutes, most of which were carried out three times a week,
lasting @ minimum of six weeks and a maximum of 12. As for
the immersive devices, they used VR goggles and sensors,
and each session ranged from 30 seconds to 15 minutes,
with breaks between sessions to avoid cyber-sickness. Most
of them took place three times a week, lasting a minimum
of one day and a maximum of three weeks.

Concerning discomfort when using VR, the majority
of the studies (16 articles?-343638) did not report whether
or not it was present, which is a limitation when discussing
the data, given that the use of this technology by the
population can cause invasive effects. Only four studies
reported dizziness, nausea, and anxiety as the most
prevalent effects(3537:39-40) To minimize these effects, the
researchers used specific interventions, such as the use
of a modern display head, a padded platform©”, and
seated interventions until they felt confident to stand
up, in addition to professionals at their side to prevent
falls®9); the use of a chair to handle VR“9, In addition,
some studies have pointed out interventions to minimize

depression

test

difference.

significantly

significant

group
imerventibq

cognitive
commitment .

memory

. __rehabilitation
experience

treadmill

virtual reality

effect

adverse effects such as an interval of more than one
minute between sessions when using the device®?, and
if participants experienced syncope or fatigue, a chair
was provided so they could rest9, It is worth noting
that of the studies that reported adverse effects, all were
immersive devices(35:37,39-40),

The analysis of similarity resulted in the generation
of a maximum tree which made it possible to identify the
interrelationship between the terms “virtual reality” and
“elderly”. The analysis revealed that the central term
“virtual reality” (n=206) served as an organizing structure,
involving ten associated terms: strength (n=19), gait
(n=19), balance (n=40), training (n=96), group (n=186),
intervention (n=34), cognitive (n=59), effect (n=44),
improve (n=31) and with an emphasis on the term elderly
(n=192). This, in turn, acted as an intermediate element
in the representation, with nine terms linked to it: game
(n=17), video (n=31), performance (n=29), headset
(n=11), physical (n=19), virtual (n=17), loud (n=11), fall
(n=37), like (n=14). The term that also stood out, but
more distally, was “group” (n=186), in which four words
were related: significant (n=106), difference (n=67),
test (n=49) and depression (n=11), as shown in Figure 5

functional

capacity

treatment
technology

traiming

gait

strength

game

improve performance

elderly video

monitoring

speed

exercise s
hysical
i headset

fall

virtual

postural

positive

like

Figure 5 - Similarity analysis of the selected articles. Fortaleza, CE, Brazil, 2023
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Discussion

Mapping the studies made it possible to learn about
the purposes and characteristics of VR devices for the
elderly. It is noteworthy that the elderly have positive
judgments regarding the acceptance and use of VR
and identify it as useful, easy to use, and a pleasant
experience, which implies beneficial attitudes towards
the adoption of VR“b,

South Korea stands out in the production of studies
on VR, which is justified by the high investment in
technologies that aim to unite the physical environment
with the virtual one, such as the Digital New Deal
program created in the country by the Ministry of Science,
Information Technology and Communication®2).

There has been a growing trend in the development
of virtual devices in recent years. One study points out
that VR technological applications have advanced to
a point where they can be applied to various sectors
such as education, health, training, and industry,
among others, and were initially only used for games
or entertainment, which corroborates the results of
this research®,

Concerning the methodological approaches used,
we would highlight the clinical trial, which is considered
the gold standard and the highest level of scientific
evidence for intervention studies in the health area.
Some studies conducted in this way enable the use
of decision-making tools by managers, as well as
favoring the development of clinical guidelines to help
professionals in their practice®. The use of technology
by the elderly is expanding and it is essential to develop
rigorous, well-conducted studies to better validate the
effects of its use.

Although this review found only one study involving
nurses, it is important to note that there have been
advances in research involving the teaching of nursing
through VR. Other studies suggest that VR can effectively
improve knowledge in nursing education(44%, These
results could help in the development of technologies
to improve nursing care for the elderly. However, there
is still a need to establish partnerships between the
areas of technology and health, both in the public and
private sectors, as well as support from funding bodies
for research and the development of VR solutions for
use by nurses in different care settings.

In the studies, most of the elderly had preserved
cognition and no diseases that could affect the
neurological level(?1-23,26,32,37,39) Tt s important to
highlight the need to develop studies on the use of VR
including elderly people with advanced cognitive and/
or neurological deficits to provide information on the

effectiveness of the technology in this population. This
would make it possible to compare the effectiveness of
VR in elderly people with preserved cognition or not, and
thus generate information that could help professionals
during the care they provide.

The efficacy of using VR devices with the elderly has
been positively observed®t-33:3537), However, the types
of devices and interventions vary, making it difficult to
compare the studies equally, even though they have been
shown to bring about changes in general well-being and
quality of life. Recent research has suggested that there
are potential benefits of VR interventions for treating
pain in various populations, combating social isolation,
and improving balance, strength, and cognition(446-47),

As for the VR devices used, the improvement
and rehabilitation of cognitive, mobility, and balance
functions were found to be prevalent in several
studies(21-26:28-32,35,37-38)  This is in line with the need
to improve quality of life, develop independence,
and promote health for the elderly in the community,
given the changes that occur with aging. In
addition, another purpose of using VR with the
elderly is entertainment®?, participation in leisure
activities is also a care tool, as is the case with VR,
which allows the elderly to immerse themselves in hiking
environments, for example.

Regarding the characteristics of the technology,
non-immersive VR prevailed in the studies, although this
may be related to the costs of carrying out the research,
as immersive VR requires a greater investment in
both software and hardware requirements. However,
despite the benefits of using VR for older people, it is
necessary to highlight the invasive effects it causes. As
VR becomes more popular, it is necessary to understand
its potential repercussions on individuals, both positive
and negative®849, Researchers have pointed out
that the use of VR can lead to negative physiological
results, such as nausea, dizziness, and eye fatigue®®®.
These effects can result in non-adherence. Special
care and attention are needed when developing
this type of technology to mitigate the invasive effects
on those who use it.

The study shows that VR technology can be
introduced into the daily lives of the elderly, whether in
terms of rehabilitation, mental health, cognition, or even
entertainment, but it requires expertise and partnerships.
It appears to be a promising device for more active aging
in an increasingly technological world.

Nurses must therefore keep up with the changes
and ensure that they play a leading role in the world
of care through knowledge and the use of new
technologies. In this sense, the contribution of this
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study to scientific advancement stands out, as it
brings elements that make it possible to visualize and
understand the development and use of VR devices as
a tool for caring for the elderly.

A limitation is the low number of studies that
have reported on the discomfort presented by the
use of VR devices, making it difficult to analyze this
aspect. However, the highlights of this review are the
methodological rigor required by the JBI and the novelty
of the research topic.

Conclusion

South Korea stood out in the development of
VR technologies. Nurses were the professionals least
involved in the development and use of VR. The main
purposes were to improve and/or rehabilitate functions
that decline with aging, either physiologically or as a
result of illness or disease. In terms of characteristics,
there was a greater number of non-immersive devices
using screens, computers, mice, videos, joysticks, and
Kinect, with sessions ranging from seconds to an hour,
held no more than three times a week, lasting up to
12 weeks. As for the immersive devices, they used VR
glasses and sensors, with sessions ranging from seconds
to 15 minutes, up to three times a week. Finally, it is
suggested that further studies be carried out in other
environments, such as long-term care facilities for the
elderly, senior living centers, and hospitals. In this
way, further research could enable a wider use of VR
by health professionals, especially nurses, in the care
provided to the elderly.
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