Open access Original research

Use of virtual and augmented reality-
based interventions in health education
to improve dementia knowledge and
attitudes: an integrative review

BM)J Open

To cite: Jones C, Jones D,
Moro C. Use of virtual and
augmented reality-based
interventions in health
education to improve dementia
knowledge and attitudes: an
integrative review. BMJ Open
2021;11:¢053616. doi:10.1136/
bmjopen-2021-053616

» Prepublication history and
additional supplemental material
for this paper are available
online. To view these files,
please visit the journal online
(http://dx.doi.org/10.1136/
bmjopen-2021-053616).

Received 19 May 2021
Accepted 11 October 2021

| '.) Check for updates

© Author(s) (or their
employer(s)) 2021. Re-use
permitted under CC BY-NC. No
commercial re-use. See rights
and permissions. Published by
BMJ.

"Faculty of Health Sciences

and Medicine, Bond University,
Robina, Queensland, Australia
2Healthcare Practice and
Survivorship, Menzies Health
Institute Queensland, Healthcare
Practice and Survivorship,
Brisbane, Queensland, Australia

Correspondence to
Dr Christian Moro;
cmoro@bond.edu.au

Cindy Jones,"? Dominique Jones,' Christian Moro

ABSTRACT

Objectives Immersive technologies such as virtual (VR)
and augmented reality (AR) can potentially help health
professionals and trainees understand psychological
symptoms and responsive behaviours associated

with dementia within a safe and supportive learning
environment. This integrative review sought to ascertain
the types of VR and AR-based interventions used in
dementia education and training and its efficacy to
improve knowledge and attitudes of health professionals
or trainees.

Design The protocol was submitted to PROSPERO and
literature published from 2000 onwards was searched

in eight databases: CINAHL, MEDLINE, Web of Science,
Cochrane, Embase, PsycINFO, ERIC and Scopus. A total
of 19 articles were included and assessed with the Mixed
Methods Appraisal Tool. Methodological quality varied
across studies.

Results VR rather than AR-based intervention are used
in dementia education and training for health professional
and trainees. Immersive virtual learning potentially
enhance knowledge, attitudes, empathy and sensitivity of
health professionals and trainees.

Conclusions While promising, there remains a lack of
conclusive and robust evidence to fully recommend the
introduction and inclusion of immersive virtual learning
in dementia education and training. Additional rigorously
designed research studies with larger sample sizes are
needed to confirm the benefits on attitudes, empathy,
sensitivity and knowledge.

PROSPERO registration number CRD42020182083.

INTRODUCTION

Education and training of health professionals
and trainees (ie, individuals formally trained
or training to work in a health or health-

related field), such as those in the fields of

medicine and nursing, conventionally adopt
the coaching approach of ‘see one, do one,
teach one’.! * However, the growing emphasis
on patient safety, care and awareness, as well
as an increasing teaching cost in the clinical
environment have led to the consideration
and incorporation of advanced technology
in coaching techniques.” One of these is

Strengths and limitations of this study

» This is the first review to assess the use of virtual
and augmented reality in dementia education and
training across both qualitative and quantitative
studies.

» This review conducted a quality assessment of the
19 included studies.

» The 19 included studies reported a broad range
of sample sizes and reporting metrics, resulting
in difficulties for formal comparisons and clear
recommendations.

» Qutcomes of this review may be subjected to selec-
tion bias due to the exclusion of grey literature and
the inclusion of only studies published in English.

immersive technologies that are defined
as ‘devices that provide sensory stimuli to
provide a sense of realism and immersion to
the interactions with the computer-generated
world’.* Virtual reality (VR) and augmented
(AR) are two principal types of immersive
technologies. In the last 10 years, VR and AR
have evolved from what was previously consid-
ered futuristic technology in science fiction
to the reality of a potentially effective tool for
health-related educators.””

Virtual experiences can exist in various
forms (ie, fully, semi or non-immersive). Non-
immersive virtual experiences are common in
daily life. It refers to computer-generated envi-
ronment where the user remains perceptive
and maintains control of the physical environ-
ment. One such example is video games or
activities, using consoles, keyboards, mice and
controller. VR is regarded as a fully immer-
sive experience or a computer simulated
three dimensional (3D) world experience,
where the user can interact with the virtual
environment and characters via special elec-
tronic devices such as an enclosed headset or
body suit.*? Users of VR devices (eg, Oculus
Quest/Rift or HTC Vive) are fully immersed
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in a completely enclosed digital environment with sight
and sound but no sense of the real world. On the other
hand, AR is an enhanced reality or a semi-immersive
virtual experience where realism is provided through 3D
graphics, also known as vertical reality depth. The user
operates an application on a device such as a smartphone,
to render an interactive digital layer or image on top of
reality (eg, a physical object).”®'* Experience of the real
world remains central to users of AR but this experience
is enriched by information provided through a digital
virtual overlay. With the rapid advancement and popu-
larity of VR and AR, innovative ways to leverage immersive
technologies are anticipated to transform not only health-
care education and training but also practices in areas of
treatment and therapies (eg, in surgery), telemonitoring,
care planning as well as patients’ experience.'' '* Specif-
ically, this type of modern technology may influence the
way education and training for dementia care and aware-
ness could be effectively delivered in the future.

The WHO recognises dementia as a public health
priority, and places an emphasis on enhancing health
professionals’ awareness of the condition with the goal
to improve care and support for people living with
dementia.”” The need for better ways to educate our
health professionals on dementia is essential now more
than ever, as there are currently an estimated 50 million
people living with the disease globally, with this expected to
increase threefold to 115.4 million by 2050.""° As health
professionals and trainees would have never personally
experienced life from the perspective of someone with
dementia,'* '® and some may not have prior personal or
work experience in interacting or caring for people living
with dementia, many have expressed feeling underpre-
pared to manage and care for them.'”™" For this reason,
the nature and approach employed when determining
which form of dementia training to use is an important
area for consideration in health education.

Immersive technologies such as VR and AR can provide
a feasible mean for orientating health professionals and
trainees to aspects of dementia (eg, psychological symp-
toms and responsive behaviours related to dementia) that
can be confronting but relevant to their work roles within
a safe and supportive learning environment.””*! Respon-
sive behaviours (eg, those brought on by unmet needs
or a lowered stress response threshold) are displayed by
up to 90% of people living with dementia in the form of
agitation, aggression, apathy, repeatedly calling out, sleep-
disturbance and wandering® and have been reported to
be distressing or challenging for health professionals.”!
Those who have limited understanding of the causes of
these behaviours can misunderstand their origins and
the person’s related intentions, potentially lowering the
quality of care provision.”! As such, it is imperative for
health professionals to have the requisite education and
training to respond to these complex psychological symp-
toms and responsive behaviours of dementia in an empa-
thetic, patient and understanding manner."*'°** Over the
years, there have been growing utilisation of high-quality

immersive technologies such as VR and AR in dementia
education and training to enable health professionals
and trainees to explore what and how it feels to be expe-
riencing dementia, that is to see the world through the
eyes of a person living dementia. More importantly, it
can potentially improve their dementia knowledge and
enhance their understanding of caring for someone living
with dementia. This may then allow for them to identify
support needs and develop a supportive approach to
assist people living with dementia to live confidently and
independently. Therefore, this review aims to examine
current evidence of what and how VR and AR interven-
tions are being used in dementia education and training
as well as their efficacy to improve knowledge and atti-
tudes of health professionals and trainees towards people
living with dementia.

METHODS

Aim

Published literature, both qualitative, quantitative and

mixed-methods studies, on VR and AR-based dementia

training programmes is described, evaluated and synthe-
sised in this review to answer the following research
questions:

1. What are the different types of VR and AR-based inter-
ventions used in dementia education and training for
health professionals or trainees?

2. What is the efficacy of health education interventions
involving VR and AR in improving dementia knowl-
edge and attitudes of health professionals or trainees?

Protocol

The Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) statement was followed
for this review’s outline.** The protocol was developed
prospectively and submitted to PROSPERO, an Interna-
tional Prospective Register of Systematic Reviews™ on
24 April 2020. This protocol was followed with only very
minor deviations where required, and these are reported
in the Methods section.

Design

An integrative approach is adopted where study outcomes
from various methodologies and data are included to
provide a comprehensive understanding of the phenom-
enon of interest.?’ Utilisation of this approach is suit-
able for this review as it will ensure the provision of an
all-encompassing overview and contribution to the body
of knowledge, practice and research in relation to VR
and AR-based interventions used to educate or improve
health professionals or trainees on dementia.?®

Search strategy

Eight electronic databases across health, science,
psychology, medicine and education were searched:
CINAHL (EBSCO), MEDLINE (Ovid), Web of Science Core
Collection, Cochrane Central Register of Controlled Trials
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(CENTRAL; Wiley), Embase (Elsevier), PsycINFO (Ovid),
ERIC (Ovid) and Scopus. Articles published between 2000
and 2021 were identified using the following search terms:
“virtual realit*” OR VR OR “augmented realit*” OR AR OR
“mixed realit*” AND health AND intervention OR educat*®
AND dementia OR “Alzheimer disease” AND knowledge*
OR attitude* OR experience* OR aware* OR understand*
OR perception® OR comprehension® AND “health profes-
sional*” OR personnel* OR “allied health personnel” OR
doctor® OR “medical staff” OR “nurs* staft” OR “physical
therap*” OR physiotherapy OR “occupational therap*” OR
dieti* OR trainee* OR student*. The mesh terms included
were ‘virtual reality’, ‘augmented reality’, ‘mixed reality’,
mixed realities’, ‘augmented realities’, ‘health’, ‘educa-
tion’, ‘training’, ‘dementia’, ‘Alzheimer disease’, ‘knowl-
edge’, ‘attitude’, ‘awareness’, ‘understanding’, ‘perception’,
‘comprehension’, and ‘allied health personnel’. The Poly-
glot tool®” was used to check title, abstract and keyword
search terms. Reference lists of eligible articles and system-
atic reviews pertinent to this research area were searched
manually. Full search strategies for all databases are
presented in online supplemental file 1.

Inclusion/exclusion criteria

To be included in this review, articles had to meet the
following criteria: (i) primary full-text studies published
in English; (ii) published between 1 January 2000 to 31
March 2021; and (iii) qualitative, quantitative and mixed-
methods studies involving the use of VR and AR-based
interventions to improve dementia knowledge and atti-
tudes of health professionals or trainees. Articles that
reported: (i) trial registration materials; (ii) studies
involving non-health professionals or trainees and (iii)
non-original research such as literature reviews, theses,
newsletters, editorials, commentaries, discussion papers
and notes were excluded. Conference proceedings
were also excluded with the exception of full text, peer-
reviewed conference papers.

Search outcome

Alist of 97 records was yielded from the initial search from
databases. Following the removal of duplicates (n=17),
title and abstract screening of 80 records plus a further
17 articles, identified through manual searching, were
conducted independently by two reviewers (CJ and DJ)
in line with the inclusion and exclusion criteria. A total of
31 records were eligible for full-text assessment. The full
texts of these records were retrieved and assessed inde-
pendently against the inclusion and exclusion criteria by
the same two reviewers (CJ] and DJ). No disagreement
occurred in the article selection process where a total
of 19 articles were identified to be eligible for inclusion
in this review (refer to figure 1). Figure 1 presents the
PRISMA flowchart diagram that illustrates the literature
search and selection process.**

Quality appraisal
The Mixed Methods Appraisal Tool (MMAT) Version 2018
was used to assess the quality of the 19 included articles.*®

The MMAT is selected as it includes two initial questions
to screen for empirical studies. Once established, it can
be used to efficiently appraise different study designs (eg,
quantitative randomised and non-randomised controlled
trials, quantitative descriptive studies, qualitative studies
and mixed-methods studies) across core quality criteria
with the outcome for each criterion reported descrip-
tively.”” Two reviewers (CJ and DJ) conducted the quality
appraisal independently. Outcomes of the quality assess-
ment were cross-checked. A 5% disagreement found was
subsequently resolved via referral to the third reviewer
(CM) to reach quality appraisal consensus for all included
studies.

Data extraction from the 19 included articles was initially
completed by one reviewer (DJ) and then checked by a
second reviewer (CJ). Information extracted included
authors, publication year, country, study aim(s), partic-
ipants, study design, intervention, outcome measures,
results and study limitations including quality appraisal
(refer to online supplemental file 2). An integrative
approach, which involves the reduction, display and
comparison of data followed by the drawing and verifi-
cation of conclusions,”® was used to synthesise data from
all included studies. This was performed by two reviewers
separately (CJ and DJ) to avoid bias. Studies included in
the review are organised into groups and subgroups for
the purpose of data reduction followed by arrangement
of data in a way that allows the visualisation of patterns,
relationships and variation to support the iterative anal-
ysis process. Conclusions are then made and verified to
ensure the depth and breadth of included studies are
evidently presented. Evidence gathered from the review,
on interventions involving VR and AR in improving
dementia knowledge and attitudes of health professionals
or trainees, is summarised and presented narratively to
identify any knowledge gaps and highlight areas for
future research.

Patient and public involvement
No patients or the public were involved in the design,
conduct, reporting or dissemination plans of our research.

RESULTS

Study characteristics and participants

In the 19 included articles, the earliest published paper
was in 2002.'° Studies in this review were conducted in
Australia,8 1830 China,?'1 Irelamd,32 Korea,14 UK'? and the
USA.'"* 193541 Of these studies reviewed, seven were quan-
titative (ie, non-randomised controlled and pre-quasi-
experimental and post-quasi-experimental studies with
one or two groups) 516185136 3740 five qualitative (ie, explor-
atory or phenomenology studies via reflection, individual
or focus group interview),'* ** #* ' * and seven mixed
methods (ie, quasi-experimental studies with pretest and
post-test plus reflection or interview) NT0SI88II8I9 A cross
the studies reviewed, most participants were undergrad-
uate students or students studying a discipline related
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Additional records identified through other sources
— (n=17)
Records identified through Manual Search (n = 16)
S database searching Conference Paper Reference (n = 1)
S (n=97)
S
£
c
§ v
Records after duplicates removed
— (n=97)
PN Database search (n= 80) Records excluded
Manual search (n=17) (n=66)
0 Conference proceeding (n = 5)
= Not AR/VR intervention (n = 41)
§ v Not focused on dementia
5 knowledge (n = 4)
v Records screened | Not targeted population (n = 4)
(n=97) 4 Protocol paper (n = 1)
Full-text articles excluded, with
Z Y reasons
S Full-text articles assessed (n=12)
E" for eligibility » Not AR/VR intervention (n = 8)
« (n=31) Not dementia specific (n = 1)
Full text not available (n =1)
_J Not targeted population (n = 1)
Tool development (n = 1)
v
15 Studies included in the
= synthesis
o (n=19)
Figure 1 Preferred Reporting ltems for Systematic Reviews and Meta-Analyses 2020 flow diagram. AR, augmented reality; VR,
virtual reality.

to health (ie, medicine, nursing, paramedics, phar-
macy, psychology, occupational or physical therapy),
social work or human services.® '7 '® 20 30 31 332 g ther
participants include healthcare workers (ie, registered
nurses, allied health professionals, social workers care
aides/assistants, administrative and management staff
including directors of nursing) and formal and informal
caregivers'* '° ** with one study involving health faculty
teaching staff members."" As reflected in online supple-
mental file 2, not all studies reported participants’ gender
and age but of those that did, majority of participants
were females and young adults.

VR/AR interventions and outcomes

Avariety of interventions were assessed across the included
studies. The intervention used in the majority of arti-
cles reviewed (ie, 10 out the 19) was the Virtual Dementia
Towr (VDT).'® Beville!'® designed and created a VDT
experience, a dementia sensitivity training programme,
that altered users’ senses when completing everyday
tasks. Users of the VDT were ‘garbed’ in special attire
(ie, patented devices) to stimulate senses (eg, ‘placing
popcorn kernels in shoes/gloves to simulate poor circu-
lation, neuropathy and/or arthritis as well as the loss of
sensory and motor skills’) in a distorted environment (eg,

‘goggles darkened with yellow cellophane, smeared with
Vaseline and a centred black dot to simulate variety of
visual impairments’) and were required to complete five
simple tasks (eg, find and put on a sweater).” Studies
involving the VDT either replicated it as the sole interven-
tion'®?* % P34 o1 combined it with other activities such
as dementia-related lecture or movie/video, clinical expe-
rience, case vignette, role-play and/or discussion,®! 343940

Four articles evaluated the experiences of users who
completed the Dementia Live (DL) programme.'* %7 % #2
This is a programme where users immersed in a simulated
life of living with dementia and tasked to complete daily
activities (eg, sorting cutlery) while experiencing cogni-
tive impairments and sensory losses that are induced
through headphones with MP3 Player (to distract attention
and hearing), eyewear (to limit peripheral vision) and gloves
(to weaken the sense of touch and fine motor skills).** The DL
programme was modified for use in a Korean cultural
context'* and in conjunction with dementia-related
lecture.”

Of the remaining five articles, two reported on the
same myShoes project intervention study where one is a
conference paper® and the other is a research article.'”
The myShoes project involves the augmentation of a

Jones C, et al. BMJ Open 2021;11:¢053616. doi:10.1136/bmjopen-2021-053616


https://dx.doi.org/10.1136/bmjopen-2021-053616
https://dx.doi.org/10.1136/bmjopen-2021-053616

virtual environment to increase users’ understanding
of the experience of living with dementia.'” Through
the use of Oculus Rift (ie, a stereoscopic headset with
touch controllers) and the Unity 3D software, users
immerse in a manipulated virtual environment, aimed
at causing misdirection and confusion, and navigate
the avatar of an older person to complete simple tasks
(eg, clearing dining table). Users will experience the
emotions and cognitive function impairments people
living with dementia encounter. Another two arti-
cles" * reported on Alzheimer’s Australia Victoria
Virtual Dementia Experience (VDE), where an immersive
multisensory, virtual simulation of light, sound, colour
and visual content is projected on a 10x2 m screen,
aimed for users to experience cognitive and percep-
tual difficulties encountered by people living with
dementia. The final article on the Virtual Reality Educa-
tional project® conducted an intervention using the
Oculus Rift headset and sensor, Leap Motion hand-
tracking device and Embodied Labs programme for
users to experience ageing-related macular degenera-
tion and high-frequency hearing loss as well as conver-
sations relating to Alzheimer’s disease and end-of-life.

Studies reviewed had a focus on improving participants’:
(i) knowledge of dementia'® ** 3. (ii) attitudes towards
dementia including perceived confidence and compe-
tence in care provision'” '8 203436373940, 44y empathy for
people living with dementia®'”2*'*** and /or (iv) under-
standing and awareness of people living with dementia
and sensitivity towards their care needs.'® * % Instru-
ments used to measure outcomes varied across studies.
Knowledge and attitudes were measured using the
Knowledge About Memory Loss and Care,” Dementia
Knowledge Assessment Tool Version 2, Knowledge in
Dementia Scalle,47 Dementia Attitudes Scale,48 or Confi-
dence in Dementia Scale.*” While sensitivity was assessed
using the survey developed by Beville'® for the VDT,
empathy was measured using the Interpersonal Reactivity
Index (IRI),” Comprehensive State Empathy Scale™ or
Jefferson Scale of Empathy-Health Profession Students.””
These outcomes, together with perceived intervention
experience, were also assessed qualitatively through
individual and focus group interviews, observations and
written reflections.

Knowledge and attitudes

The impact of interventions involving VR and AR on
dementia knowledge is mixed. Of the seven studies
evaluating dementia knowledge, four found a signif-
icant improvement in participants’ knowledge of
dementia from preintervention to postintervention
when using the VDE,"” DLY and VDT combined
with dementia video, case vignette and role-play.” *
However, where studies involved a two-group compar-
ison,”” * no significant group difference on dementia
knowledge was found. The remaining three studies
using DL with dementia lecture®™ and VDT,** *® where
one also included dementia lectures,34 did not find

any improvement in participants’ knowledge of
dementia. On the other hand, significant improve-
ments in attitudes towards dementia including
perceived confidence and competence in care provi-
sion were found across all seven studies and inter-
vention types that assessed attitudes, confidence and
competence,'” 8203436373990 i) ewise to knowledge, no
group difference on attitudes was found in studies with
a two-group comparison.'® * * Qualitative data indi-
cated that participants did perceive an overall improve-
ment in their knowledge and attitudes towards people
living with dementia,” as well as knowledge and confi-
dence in dementia care following their intervention
experience.39

Empathy and sensitivity

All studies, except for one using DL,* that focused on
empathy reported a significant improvement from prein-
tervention to postintervention. myShoes,"” * Virtual Reality
Educational (VRE),® DL with and without” * dementia
lecture as well as VDT combined with dementia video,
case vignette and role-play”™ or movie™ led to significantly
enhanced empathy in participants. However, no differ-
ence in empathy was found in Kimzey et al 77 two groups
study. Furthermore, both studies by Kimzey et af’ and
Mastel-Smith et al”® found an increased tendency in partic-
ipants to spontaneously adopt the psychological point of
view of people living with dementia (from IRI subscale)
following VR and AR interventions. Participants described
the VR and AR intervention as enlightening as they were
able to gain an appreciation and comprehend that living
with dementia is much harder than anticipated and could
imagine how a person living with would feel and behave
(empathic imagination).”™ ** They reported understanding
and sharing feelings of distress (eg, sadness, anxiety,
fear, frustration, anger and helplessness) experienced by
people living with dementia in how they perceived the
world and their future as well as when completing tasks
related to daily activities of living."**" % * Importantly,
the opportunity of a simulated lived experience of living
dementia enables reflection on a cognitive, moral and
behavioural level, leading to empathy and promoting the
use of new helpful care strategies.”*! **

For VDT studies that assessed understanding and
awareness of people living with dementia and sensi-
tivity towards their care needs using the VDT survey,
the use, analysis and results reporting of the survey
varied across studies.'® 3336 Nevertheless, all studies
reported an overall improvement (via either statistical
significance indicating higher quality evidence®™ or
graphical means trend'® *), but specifically in partici-
pants’ awareness of the need to be sensitised to people
living with dementia’s emotional needs (includin
feelings of anxiety) to provide good care'® * * %
and understand their incapability to perform simple
everyday tasks,'® ** experience of functional difficul-
ties and challenges to get through the day,'®***° and
manifestation of inappropriate (or possibly justified)
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User experience

Generally, participants reported satisfaction and perceived
usefulness and effectiveness of their VR and AR expe-
rience and would recommend it as part of professional
training and development for carers of people living with
dementia.” ** ** It is considered by participants to be a
viable training approach® that addresses gaps in tradi-
tional teaching methods and provides opportunities for
immersive simulated experiential learning to occur.” *!
On reflection, participants believed that these experi-
ences have a positive impact on them both personally and
professionally™ as they give them an insight into the lives
of older people living with ageing and dementia-related
health challenges.® '** Participants indicated their expe-
rience has highlighted the need for them to (i) provide
people living with dementia with more attention and
affection; (ii) improve communication approach using
dementia-friendly techniques; (iii) adoptappropriate care
strategies such as not asking them to complete multiple
tasks and providing ample time for tasks completion; (iv)
avoid imposing negative behavioural judgements and (v)
the need to support family carers,'* 0732 % 36 58 4142

Quality appraisal

All studies met the first two screening criteria for MMAT
except for the study by Dyer et al’ where there was limited
information provided in the rationale and description
of the methodology used as well as the discussion of
results. All five qualitative studies'*"***' ** met the quality
appraisal criteria where the qualitative approach under-
taken and data collected were appropriate to answer the
research question. Furthermore, interpretation of quali-
tative findings was adequately derived and substantiated
from collected data. On the other hand, none of the
quantitative and mixed-method studies met all the quality
appraisal criteria. One or more concerns were noted
across these studies.

First, in some studies, participants without follow-up
(ie, post) data were either excluded from the analysis and
reasons for missing data were not always reported.'®* 5739
This can lead to non-response bias during the interpre-
tation of results. Second, methodology was not clearly
reported in two studies (ie, myShoes'’ ** and VDT'®)
where there were no to limited information on study
design, sampling strategy, non-response bias and/or
outcome measurements used. Third, several studies were
limited by its small sample size'” 20 #3339 and the non-
reporting of demographic characteristics such as age and
gender.® '° 1720°56 40 Fourthly, although the VDT survey'®
has been used to assess understanding and awareness
of people living with dementia and sensitivity towards
their care needs following a VDT experience,'® 57 there
is limited empirical evidence on the face validity and
internal consistency of the VDT survey. It is also question-
able whether the assessment tool (ie, KIDS) used in Lorio

et al’s™ study is sensitive to changes in dementia knowl-

edge. Finally, there was limited integration of the quanti-
tative results and qualitative findings when interpreting
and discussing the outcomes of the mixed-method study
of Peng et al.”!

DISCUSSION

The literature included in thisintegrative review presented
five types of immersive VR-based interventions used in
dementia education and training for health professionals
or trainees to deliver simulated cognitive, sensory and
perceptual experiences similar to those when living with
dementia. No AR-based intervention was identified in this
review. Both the VDT and DL programmes are similar to
each other, through their use of sensory devices such as
gloves, goggles and headphones as well as verbal instruc-
tions for tasks completion. In contrast, myShoes and the
VRE projects require the use of the Oculus Rift headset
while the VDE simply projects multisensory (ie, light,
sound, colour and visual) content on a large screen. The
majority of published studies focused on VDT, followed
by DL with a few empirical studies on myShoes, VRE and
VDE. Adverse experience of VR motion sickness has been
reported by some users in myShoes study'” ** but not the
VRE project.® Dementia education and training using VR
that incorporate VR headset needs to consider motion
sickness (ie, cold sweats, vomiting and feelings of nausea
and dizziness), a well-known, common occurrence
in users of VR? " as it can potentially impede on the
development and adoption of this technology in future
dementia education and training. However, advances
in available consumer technologies, such as increased
frames-per-second and movement sensors within the
devices may alleviate these adverse health effects in the
near future.

Earlier empirical studies have found a positive
pedagogical value in immersive virtual learning when
compared with traditional teaching approaches.” **°
There is also research evidence to demonstrate the
positive impact of immersive virtual learning in health
sciences and medical education and training.7 5758 The
immersive VR-based interventions in this review are
reported to have allowed users to become more knowl-
edgeable about the dementia condition; develop more
positive attitudes towards people living with dementia;
feel more confident and competence in care provision;
as well as being more empathetic and sensitive towards
people with dementia and their care needs. These were
achieved through the manipulated virtual environ-
ment that simulated dementia-related living conditions
such as cognitive impairments, sensory and perceptual
losses and difficulties for users; as well as from their
reflections on the impact of the immersive and interac-
tive experiences. Further benefits users gained through
their participation include: learning new approaches
to care for people living with dementia; environmental
issues that impede on a person with dementia’s daily
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routine; and environmental adaptions to address these
issues to enhance care provision.

Interestingly, unlike a previous study by Webster™
which found immersive virtual learning to be as effec-
tive, if not better, than conventional lecture-based
learning, this review noted that the effects of immer-
sive virtual learning in the acquisition of declarative
knowledge about dementia is conflicting and less
evident when compared with improvements in atti-
tudes, empathy and sensitivity. However, this may be
explained by the purpose and nature of the immersive
virtual learning where it is focused less on conceptual,
propositional or descriptive content but more on users
having first-hand, direct experience of dementia and
ageing associated cognitive, sensory and perceptual
challenges in actual daily living. The intent is placed on
experiential learning where users transformed experi-
ence into an increased understanding and awareness of
what is like living with dementia leading to enhanced
attitudes and increased empathy and sensitivity to posi-
tively influence their care provision.

Strengths and limitations

To our knowledge, this is the first integrative review that
examines current quantitative and qualitative evidence of
what and how VR and AR interventions are being used in
dementia education and training as well as its efficacy to
improve knowledge and attitudes of health professionals
and trainees towards people living with dementia. The use of
defined inclusion/exclusion criteria, rigorous search from
eight databases and validated MMAT to ascertain quality
of studies are considered the strengths of this review. Even
though this review offers a descriptive results overview of the
different types of immersive VR-based interventions used
in dementia education and training as well as its efficacy
on knowledge, attitudes, empathy and sensitivity of health
professionals and trainees, findings should be interpreted
with caution due to several limitations.

First, the small number of studies conducted for each
type of reported immersive virtual learning, except for
VDT, found in this review reflects the paucity of empir-
ical studies in the research field of immersive technolo-
gies (eg, VR and AR) in dementia education and training.
Second, the nature of the study designs adopted in the
quantitative and mixed-method studies reviewed, as previ-
ously noted, does not permit the establishment of efficacy
(ie, lack of causality due to non-control group compar-
ison® 10 17 20 31 3586 38 39 (1 on-randomisation between
groups'® 5740) | Third, the sample sizes were quite small,
and non-reporting of demographics occurred within
some studies. In addition, the gender and age imbalance
across studies where the majority of participants were
female and young adult, together with the quality short-
comings determined through the reported methodology
of included studies, suggest the need for caution in the
interpretation and generalisability of findings. Fourth,
the heterogeneity of study designs, immersive virtual
learning (ie, types and duration), together with different

types of outcome assessment and the different tools used
to assess these outcomes make it impractical for results
of studies reviewed to be collated for auxiliary analysis.
Finally, language bias should be considered because only
studies published in the English language were selected,
thereby omitting the possible inclusion of studies
published in other languages. Further and more rigorous
empirical research with larger sample sizes is needed for
the different types of immersive virtual learning used in
dementia education and training to better ascertain its
efficacy on knowledge, attitudes, empathy and sensitivity
of health professionals and trainees.

CONCLUSION

This integrative review syntheses evidence from both
quantitative and qualitative studies with a total of 19
published articles included in the review. The results
imply that currently, VR, rather than AR-based inter-
ventions are used in dementia education and training.
Of these, five separate studies assessing immersive
VR-based interventions were identified. The VDT is the
most commonly used intervention followed by the DL
programme. To date, published literature suggests that
immersive VR-based interventions provide a promising
way for educators to enhance knowledge, attitudes,
empathy and sensitivity of health professionals and
trainees. However, there remains a lack of conclusive
and robust evidence to fully recommend the intro-
duction and inclusion of immersive virtual learning
in dementia education and training. Additional rigor-
ously designed RCT/CT studies with larger sample
sizes are needed to confirm the benefits found in this
review. In particular, the potential of immersive virtual
learning to improve attitudes, empathy, sensitivity and
especially knowledge requires further investigation.
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