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ABSTRACT 

Objective The objective of this scoping review is to provide an overview of current literature 

and studies on the facilitators and barriers of virtual reality (VR) and augmented reality (AR) 

among older adults in aged care settings.  

Introduction Increasingly more studies are being conducted on the use of VR and AR in aged 

care settings. These technologies have the potential to increase wellbeing and quality of life, as 

well as decreasing loneliness and social isolation which is especially important during the 

COVID-19 pandemic. With the growing interest in using VR/AR in care settings among older 

adults, a comprehensive review of studies examining the factors and barriers of adopting VR/AR 

in these settings is needed. This scoping review will focus on best practices related to VR/AR in 

care settings among older adults.  

Methods and analysis We will follow the Joanna Briggs Institute scoping review methodology. 

We will search the following databases: CINHAL, MEDLINE, PubMed, and PsycInfo. Additional 

articles will be handpicked from reference lists. Inclusion criteria includes articles that focuses 

on older adults using VR or AR in aged care settings. Our team (which includes patient and 

family partners, an academic nurse researcher, a clinical lead, and trainees) will be involved in 

the search, review, and analysis process.   

Ethics and dissemination We will be collecting data from publicly available articles for this 

scoping review, so ethics approval is not required. By providing a comprehensive overview of 

the current evidence on the strategies, facilitators, and barriers of using VR/AR in aged care 

settings, findings will offer insights and recommendations for future research and practice to 

better implement VR/AR. The results of this scoping review will be shared through conference 

presentations and an open-access publication in a peer-reviewed journal. 

Strengths and limitations 

• A patient partner was involved in the preparation of this scoping review protocol, 

maximizing the clinical relevancy of this protocol. Patient and family partners will also 

be involved in conducting the full review. 

• The review findings will provide insights and recommendations in adopting VR/AR 

technology in aged care settings which will be useful for future research and practice. 

• This review will be timely because VR/AR have the potential to decrease loneliness and 

social isolation in care settings during the COVID-19 pandemic.  

• Review will only include literature that was published in English.  

• Strategies for implementing VR/AR outside of care settings will not be captured.  
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INTRODUCTION 

Social isolation and loneliness 
 
Social connection is a basic and essential human need, but the COVID-19 pandemic has brought 
about much social isolation and loneliness among residents living in care settings such as long-
term care (LTC)[1]. Even prior to the pandemic, social isolation is a serious concern among 
these residents[2]. While there are many definitions of social isolation, it is generally referred to 
as a lack of social contacts and relationships[3] Loneliness is related to social isolation and is 
defined as a subjective feeling due to a lack of quantity and/or quality of ones’ social network 
or relationships[4]. Both loneliness and social isolation can lead to many mental health issues, 
including depression and suicide[5], as well as an increase in certain types of health and social 
care utilisations[6].  Confinement and restrictions on visitations during the COVID-19 pandemic 
have increased residents’ feelings of anxiety, isolation, and loneliness, creating new or 
exacerbating pre-existing physical and mental health concerns (e.g., depression, loneliness, 
cognitive decline, frailty, mobility issues)[7]. Therefore, it is more important than ever to 
develop and implement new ways to overcome loneliness and improve the wellbeing among 
residents in these care settings.  
 
AR and VR Technology to decrease loneliness 
 
Virtual reality (VR) and augmented reality (AR) technology has shown promise in enhancing 
residents’ wellbeing and decreasing loneliness. Virtual reality has existed since the 1980s in 
various forms, but due to the advent of recent technologies (e.g., Microsoft HoloLens; Occulus 
Quest), the immersive VR/AR environment is now both portable and consumer-friendly, leading 
to different uses in care settings among residents. VR uses computer-simulated graphics in real 
time to allow users to experience an immersive digital environment, while AR is an enhanced 
version of the real physical world using computer graphics in real time[8]. A Canadian feasibility 
study found that it is safe and feasible for older adults with varying levels of cognitive and 
physical impairments to be exposed to VR, with reports of positive feedback and increased 
relaxation after usage[9]. Another VR program (Virtual Reality Forest) was found to improve 
pleasure and alertness among residents with dementia in an Australian care home[10]. In 
addition, AR has also been used to improve balance in older adults[11]. Finally, engaging in 
shared experiences through VR technology can decrease loneliness, social isolation, and 
depression among long-term care residents[12], which is especially important during the 
current COVID-19 pandemic. Overall, the use of VR/AR may be useful to meet psychosocial 
needs, increase pleasure, improve mental health and wellbeing of people living in care 
settings[10,13], and offers a possible way for residents in care settings to safely engage with 
others, incurring physical and mental health benefits.  
 
Study objective 

As discussed above, there is growing interest in using VR and AR among care settings; 
therefore, a comprehensive review that provides evidence on how best to adopt VR/AR across 
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settings is needed. Current research focuses on enhancing innovative designs and usability, and 
there is a lack of research probing into the preferences and requirements of older adults using 
VR/AR[14]. This research gap is noteworthy because understanding the facilitators and barriers 
(e.g., user needs and resources) is essential to ensure the readiness of adopting new 
interventions across multiple settings[15]. This scoping review is designed to review the 
facilitators and barriers of implementing VR/AR in care settings.  
 
A preliminary search found a few reviews related to VR/AR and older adults, but none with the 

purpose on collating the facilitators and barriers of using VR/AR in care settings. For example, 

Appel et al.[16] conducted a scoping review on the current state of research using VR for 

people with dementia. Our review will be specific to care settings as we would like to know the 

facilitators and barriers of adopting VR/AR technology in these settings, which are different 

from home settings. We will also be more comprehensive in our review by including all older 

adults residing in care settings, since VR/AR can benefit people without dementia as well. 

Furthermore, Dermody et al.[17] conducted a systematic review on the role of VR among 

community-dwelling older adults. Their aim was to evaluate the effectiveness of VR. Finally, 

Carroll et al.[8] completed a scoping review to explore how VR/AR technology is being used 

with older adults and to examine whether consistent terminology of VR and AR is being used 

across studies. The purpose of our review differs from that of the above reviews in that we aim 

to determine the best practices of adopting VR/AR in care settings, and to identify barriers and 

facilitators. In our next study, we will be conducting an evaluation study where we will 

implement VR/AR technology to explore user experiences. The results of this scoping review 

will help inform strategies to implement VR/AR most effectively, as well as elucidate more 

specific research questions for future research.   

Review questions 

1. What are the facilitators and barriers to adopting group VR/AR in care settings for older 

adults?  

2. What are the benefits and negative impacts of VR/AR for everyone involved (residents, 

families, staff members)?  

METHODS 

Our scoping review will be conducted using the Joanna Briggs Institute methodology[18]. A 

scoping review is useful for: identifying the conceptual boundaries of a topic, examining 

emerging evidence, and providing a broad overview of a topic; therefore, a scoping review is 

appropriate for the above review questions.  

Inclusion criteria 

This review will include articles that focus on the use of VR and/or AR in care settings (e.g., 

long-term care, assisted living, etc.) among older adults. See online supplemental file 1 for 

more details on inclusion and exclusion criteria of articles.  
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A preliminary search by the first author (FTM) was conducted in collaboration with a university 

librarian from the University of British Columbia. The search was conducted in CINAHL. 

Keywords, Medical Subject Headings, index terms, titles, and abstracts were analyzed to 

identify search terms and keywords appropriate for the purposes of this scoping review. See 

online supplemental file 2 for CINAHL search strategy.  

In our full review, we will use the terms: (“older adult*” or geriatric* or elder* or aging or aged 

or senior* or “older people*”) AND (“virtual realit*” or “augmented realit*”) AND (“residential 

facilit*" or "nursing home*" or "long term care" or "long-term care" or "homes of the aged"). 

We will use those search terms in the following databases: CINHAL, MEDLINE, PubMed, and 

PsycInfo. We will search grey literature in Google Scholar.  

A wide range of studies (e.g., randomized trials, descriptive studies) will be included, as well as 

user experience reports. Reference lists will be checked for any additional articles that meet our 

inclusion articles. No restrictions were set regarding the publication date.  We will continue to 

work with a librarian in our full review to refine the search strategy and ensure that all key 

articles will be captured.  

Study selection 

We will use the reference management tool, Mendeley, to organize all references and articles 

selected for our review. Identified articles will be uploaded onto Mendeley, and duplicates will 

be removed. Two review team members will first screen articles’ title and abstract for relevancy 

according to our eligibility criteria. All disputes will be resolved through a discussion with a third 

team member until consensus is reached. The full text of these articles will then be read by at 

least two researchers to confirm inclusion; reasons for exclusion will be recorded.  

Data extraction 

See online supplemental file 3 for our data extraction instrument. Extracted data will include 

specific details about the article, facilitators and barriers to VR/AR technology, and other 

information relevant to our review objectives. Additional categories relevant to answering the 

review questions may be added as we review the articles. Extracted data will be conducted by 

two researchers, and any disagreement between the reviewers will be resolved through a 

discussion with an independent third reviewer.  

Data synthesis 

We will present the extracted data and results in a table, with the purpose of mapping the 

existing literature on the facilitators and barriers of VR and AR technology. A narrative summary 

will be used to accompany the tabled results, with themes to organize the results. We expect 

that both qualitative and quantitative data will be presented in our full review. We will use the 

PRISMA-ScR reporting guidelines to structure our full review.  
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Patient and public involvement  

A patient partner (JM) was involved with preparing this scoping review protocol, including 

refining the research priorities and review questions. Involvement of a patient partner 

maximizes relevancy of this work to clinical care. Additional patient and family partners will 

continue to work with the review team to complete the scoping review. In particular, they will 

be actively engaged in the reading of the included articles and extracting of data, as well as 

being involved with data synthesis and analysis.  

Ethics and dissemination  

Research ethics approval is not required for scoping reviews since we extracted data from 

publicly available articles. This scoping review will be submitted for publication in an open-

access journal, and results will be presented at conferences. We will also disseminate a 1-page 

infographic of our review findings to make findings accessible to a wide audience. For example, 

we will share findings through staff huddles and meetings with local care homes. Overall, we 

anticipate that the findings will be useful in providing evidence-based guidance to implement 

VR/AR in future practice and research.  

Authors’ contributions 

FTM developed the research protocol and methods; she also drafted and edited the entire 

manuscript.  

JM helped to refine the research questions and study methods and made important 

contributions to the editing of the manuscript.  

LH is the primary investigator and contributed to the revising of the manuscript.  
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Supplemental file 1: Inclusion and exclusion criteria 

Inclusion Criteria Exclusion Criteria 

Articles that include users who are aged 65 or 
older 

Articles with a focus on users who are less than 65 
years old 

Articles focused on virtual reality and/or 
augmented reality technology  

Articles that are not focused on virtual reality 
and/or augmented reality technology 

Articles with a focus on a healthcare setting with 
formal care provided by paid staff 

Articles that focus on settings without formal care 
(e.g., home care) 

Peer reviewed journal articles, full reports, case 
studies, user reports; grey literature 

Only abstracts available 

Publications in English  Non-English publications  
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Supplemental file 2: Preliminary search (CINAHL) 

 

S1 (MH "Aged+") OR (MH "Geriatrics")  

S2 TI ("older adult*" or elder* or geriatric* or aging or aged or senior* or "older people*”) OR AB ("older adult*" or 
elder* or geriatric* or aging or aged or senior* or "older people*")  

S3 S1 OR S2  

S4 (MH "Residential Facilities+")  

S5 TI ("residential facilit*" or "nursing home*" or "long term care" or "long-term care" or "homes of the aged") OR 
AB ("residential facilit*" or "nursing home*" or "long term care" or "long-term care" or "homes of the aged" )  

S6 S4 OR S5  

S7 (MH "Virtual Reality+") OR (MH "Augmented Reality")  

S8 TI ("virtual realit*" or "augmented realit*") OR AB ("virtual realit*" or "augmented realit*")  

S9 S7 OR S8 

S10 S3 AND S6 AND S9 
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Supplemental file 3: Data extraction instrument 

 

Author, 
year 

Country 
of study 

Publication 
and study 
type 

Study 
duration 

Population/ 
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12 ABSTRACT

13 Objective The objective of this scoping review is to provide an overview of current literature on 
14 the facilitators and barriers of virtual reality (VR) and augmented reality (AR) among older 
15 adults in aged care settings, and the social implications of engaging in this technology. 

16 Introduction Increasingly more studies are being conducted on the use of VR and AR in aged 
17 care settings. These technologies have the potential to decrease experiences of loneliness 
18 which is especially important during the COVID-19 pandemic. With the growing interest in using 
19 VR/AR in care settings among older adults, a comprehensive review of studies examining the 
20 facilitators and barriers of adopting VR/AR in these settings is needed. This scoping review will 
21 focus on facilitators and barriers related to VR/AR in care settings among older adults, as well as 
22 mapping the literature related to VR/AR and loneliness. 

23 Methods and analysis We will follow the Joanna Briggs Institute scoping review methodology. 
24 We will search the following databases: CINHAL, Embase, Medline, PsycInfo, Scopus, and Web 
25 of Science. Additional articles will be handpicked from reference lists. Inclusion criteria includes 
26 articles that focuses on older adults using VR or AR in aged care settings. Our team (which 
27 includes patient and family partners, an academic nurse researcher, a clinical lead, and 
28 trainees) will be involved in the search, review, and analysis process.  

29 Ethics and dissemination We will be collecting data from publicly available articles for this 
30 scoping review, so ethics approval is not required. By providing a comprehensive overview of 
31 the current evidence on the strategies, facilitators, and barriers of using VR/AR in aged care 
32 settings, findings will offer insights and recommendations for future research and practice to 
33 better implement VR/AR. The results of this scoping review will be shared through conference 
34 presentations and an open-access publication in a peer-reviewed journal.

35 Strengths and limitations

36  This scoping review will examine the barriers and facilitators of adopting VR/AR in aged 
37 care settings, as well as map the literature on the potential benefits of VR/AR on 
38 decreasing loneliness. 
39  A patient partner was involved in the preparation of this scoping review protocol, 
40 maximizing the clinical relevancy of this protocol. 
41  This scoping review will follow the Joanna Briggs Institute methodological framework. 
42  Review will only include literature that was published in English, and only hand-picked 
43 grey literature will be included. 
44  Strategies for implementing VR/AR outside of care settings will not be captured.

45

46

47
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48 INTRODUCTION

49 Social isolation and loneliness
50
51 Social connection is a basic and essential human need, but the COVID-19 pandemic has brought 
52 about much social isolation and loneliness among residents living in care settings such as long-
53 term care (LTC)[1]. Even prior to the pandemic, social isolation is a serious concern among 
54 residents[2]. While there are many definitions of social isolation, it is generally referred to as a 
55 lack of social contacts and relationships[3] Loneliness is related to social isolation and is defined 
56 as a subjective feeling due to a lack of quantity and/or quality of ones’ social network or 
57 relationships[4]. Both loneliness and social isolation can lead to many mental health issues, 
58 including depression and suicide[5], as well as an increase in certain types of health and social 
59 care utilisations[6].  Confinement and restrictions on visitations during the COVID-19 pandemic 
60 have increased residents’ feelings of anxiety, isolation, and loneliness, creating new or 
61 exacerbating pre-existing physical and mental health concerns (e.g., depression, loneliness, 
62 cognitive decline, frailty, mobility issues)[7]. Therefore, it is more important than ever to 
63 develop and implement new ways to overcome loneliness and improve the wellbeing among 
64 residents in these care settings. 
65
66 AR and VR Technology to decrease loneliness
67
68 Technology such as virtual reality (VR) and augmented reality (AR) has shown promise in 
69 enhancing residents’ wellbeing and decreasing loneliness[8]. Virtual reality has existed since the 
70 1980s in various forms, but due to the advent of recent technologies (e.g., Microsoft HoloLens; 
71 Oculus Quest), the immersive VR/AR environment is now both portable and consumer-friendly, 
72 leading to different uses in care settings among residents. VR uses computer-simulated graphics 
73 in real time to allow users to experience an immersive digital environment, while AR is an 
74 enhanced version of the real physical world using computer graphics in real time[9]. Users of VR 
75 and AR may wear hardware such as headsets, hand controllers, and/or wearable haptic devices, 
76 with the program being controlled by an external smartphone or computer. The primary 
77 benefit of VR/AR over other technologies (e.g., a flat screen TV, tablets) is the subjective 
78 experience of immersiveness, or “being there”[10].
79 A Canadian feasibility study found that it is safe and feasible for older adults with 
80 varying levels of cognitive and physical impairments to be exposed to VR, with reports of 
81 positive feedback and increased relaxation after usage[11]. Another VR program (Virtual Reality 
82 Forest) was found to improve pleasure and alertness among residents with dementia in an 
83 Australian care home[12]. In addition, AR has also been used to improve balance in older 
84 adults[13]. Finally, engaging in shared experiences through VR technology can decrease 
85 loneliness, social isolation, and depression among long-term care residents[14], which is 
86 especially important during the current COVID-19 pandemic. Overall, the use of VR/AR may be 
87 useful to meet psychosocial needs, increase pleasure, improve mental health and wellbeing of 
88 people living in care settings[12,15], and offers a possible way for residents in care settings to 
89 safely engage with others, incurring physical and mental health benefits. 
90
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91 Study objective

92 As outlined above, there is growing interest in using VR and AR among care settings especially 
93 to promote social engagement and decrease loneliness; therefore, a comprehensive review 
94 that provides evidence on how best to adopt VR/AR across settings is needed. Current research 
95 focuses on enhancing innovative designs and usability, and there is a lack of research probing 
96 into the preferences and requirements of older adults using VR/AR[16] and how this technology 
97 may decrease loneliness. This research gap is noteworthy because understanding the 
98 facilitators and barriers (e.g., user needs and resources) is essential to ensure the readiness of 
99 adopting new interventions across multiple settings[17]. This scoping review is designed to 

100 review the facilitators and barriers of implementing VR/AR in care settings, and the social 
101 implications of using VR/AR. 
102
103 A preliminary search found a few reviews related to VR/AR and older adults, but none with the 
104 purpose on collating the facilitators and barriers of using VR/AR in care settings. For example, 
105 Appel et al.[18] conducted a scoping review on the current state of research using VR for 
106 people with dementia. Another systematic review identified studies exploring the use of VR in 
107 older adults[19]. Our review will be specific to care settings as we would like to know the 
108 facilitators and barriers of adopting VR/AR technology in these settings, which are different 
109 from home settings. We will also be more comprehensive in our review by including all older 
110 adults residing in care settings, since VR/AR can benefit people without dementia as well. 
111 Furthermore, Dermody et al.[20] conducted a systematic review on the role of VR among 
112 community-dwelling older adults. Their aim was to evaluate the effectiveness of VR. Finally, 
113 Carroll et al.[9] completed a scoping review to explore how VR/AR technology is being used 
114 with older adults and to examine whether consistent terminology of VR and AR is being used 
115 across studies. The purpose of our review differs from that of the above reviews in that we aim 
116 to determine the factors related to adopting VR/AR in care settings, and to identify barriers and 
117 facilitators. Additionally, we would like to explore the social implications of engaging in VR/AR 
118 in these settings. In our next study, we will be conducting an evaluation study to explore long-
119 term care resident experiences of using VR/AR technology. As part of our efforts to implement 
120 VR/AR most effectively for our study, conducting this scoping review will inform strategies for 
121 adopting VR/AR in aged care settings, which remains a gap in previous reviews. Our scoping 
122 review will also elucidate more specific research questions for future research.  

123 Review questions

124 1. What are the facilitators and barriers in adopting group VR/AR in care settings for older 
125 adults? 
126 2. What is the current evidence on the impact of VR/AR on loneliness? 

127 METHODS

128 Our scoping review will be conducted using the Joanna Briggs Institute methodology[21]. A 
129 scoping review is useful for: identifying the conceptual boundaries of a topic, examining 
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130 emerging evidence, and providing a broad overview of a topic[22,23]; therefore, a scoping 
131 review is appropriate for the above review questions. Our review will be conducted between 
132 March and June 2022. 

133 Inclusion criteria

134 See online supplemental file 1 for details on inclusion and exclusion criteria of articles. 

135 Types of participants

136 This review will consider studies that include older adults aged 65 or older who are living in care 
137 settings. Articles that include residents along with care home staff and/or family will also be 
138 included. 

139 Concepts

140 We will include studies that focus on the use of VR and/or AR. These systems need to produce 
141 an immersive experience for the users (e.g., creating a life-like environment through a head-
142 mounted device and could be manipulated by the user).

143 Context

144 In terms of context, we will include studies that are situated in aged care settings such as (but 
145 not limited to) long-term care and assisted living settings. 

146 Types of evidence sources

147 A wide range of studies (e.g., randomized trials, descriptive studies) will be included, as well as 
148 user experience reports. 

149 Search strategy

150 We follow JBI’s three-step search strategy: 

151 1) Initial search

152 A preliminary search by the first author (FTM) was conducted in collaboration with a university 
153 librarian from the University of British Columbia. The search was conducted in CINAHL. 
154 Keywords, Medical Subject Headings, index terms, titles, and abstracts were analyzed to 
155 identify search terms and keywords appropriate for the purposes of this scoping review. See 
156 online supplemental file 2 for our CINAHL search strategy. 

157 2) Full search

158 In our full review, we will use the terms: (“older adult*” or geriatric* or elder* or aging or aged 
159 or senior* or “older people*”) AND (“virtual realit*” or “augmented realit*”) AND (“residential 
160 facilit*" or "nursing home*" or "long term care" or "long-term care" or "homes of the aged"). 
161 We will use those search terms in the following databases: CINHAL, Embase, Medline, PsycInfo, 
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162 Scopus, and Web of Science. Google will be searched for gray literature (e.g., student theses 
163 and dissertations from universities, and other articles that are not indexed in library databases) 
164 using phrases such as “virtual reality in aged care settings” OR “virtual reality in long-term care” 
165 OR “augmented reality in aged care settings” OR “augmented reality in long-term care”. No 
166 restrictions were set regarding the publication date.  We will continue to work with a librarian 
167 in our full review to refine the search strategy and ensure that all key articles will be captured. 

168 3) Reference list search 

169 Reference lists will be checked for any additional articles that meet our inclusion articles.

170 Evidence selection

171 We will use the reference management tool, Mendeley, to organize all references and articles 
172 selected for our review. Identified articles will be uploaded onto Mendeley, and duplicates will 
173 be removed. 

174 We will engage in pilot testing of the above search strategy, using the following steps: 

175 1) A random sample of 5 titles/abstracts will be selected
176 2) The review team will screen these articles using the eligibility criteria
177 3) Team members will meet to discuss any discrepancies, adjusting the eligibility criteria 
178 and/or search strategy accordingly
179 4) The review team will start screening the remaining articles after at least 80% agreement 
180 is achieved 

181 After pilot testing, two review team members will first screen the remaining articles’ titles and 
182 abstracts for relevancy according to our eligibility criteria. All disputes will be resolved through 
183 a discussion with a third team member until consensus is reached. The full text of these articles 
184 will then be read by at least two researchers to confirm inclusion; reasons for exclusion will be 
185 recorded. 

186 Data extraction

187 See online supplemental file 3 for our data extraction instrument. Extracted data will include 
188 specific details about the article, facilitators and barriers to VR/AR technology, and the impact 
189 of VR/AR on loneliness. Additional categories relevant to answering the review questions may 
190 be added as we review the articles. Extracted data will be conducted by two researchers, and 
191 any disagreement between the reviewers will be resolved through a discussion with an 
192 independent third reviewer. 

193 Analysis of the evidence
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194 We will present the extracted data and results in a table, with the purpose of mapping the 
195 existing literature on the facilitators and barriers of VR and AR technology, and the implications 
196 on loneliness. 

197 Presentation of the results

198 A narrative summary will be used to accompany the tabled results, with themes to organize the 
199 results. We expect that both qualitative and quantitative data will be presented in our full 
200 review. We will use the PRISMA-ScR reporting guidelines[24] to structure our full review. 

201 Patient and public involvement 

202 A patient partner (JM) was involved with preparing this scoping review protocol, including 
203 refining the research priorities and review questions. Involvement of a patient partner 
204 maximizes relevancy of this work to clinical care. Additional patient and family partners will 
205 continue to work with the review team to complete the scoping review. In particular, they will 
206 be actively engaged in the reading of the included articles and extracting of data, as well as 
207 being involved with data synthesis and analysis. 

208 Ethics and dissemination 

209 Research ethics approval is not required for scoping reviews since we extracted data from 
210 publicly available articles. This scoping review will be submitted for publication in an open-
211 access journal, and results will be presented at conferences. We will also disseminate a 1-page 
212 infographic of our review findings to make findings accessible to a wide audience. For example, 
213 we will share findings through staff huddles and meetings with local care homes. Overall, we 
214 anticipate that the findings will be useful in providing evidence-based guidance to implement 
215 VR/AR in future practice and research. 

216 Authors’ contributions

217 FTM developed the research protocol and methods; she also drafted and edited the entire 
218 manuscript. 

219 JM helped to refine the research questions and study methods and made important 
220 contributions to the editing of the manuscript. 
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Supplemental file 1: Inclusion and exclusion criteria 

Inclusion Criteria Exclusion Criteria 
Articles that include users who are aged 65 or 
older  

Articles with a focus on users who are less than 65 
years old 

Articles focused on immersive virtual reality 
and/or augmented reality technology  

Articles that are not focused on virtual reality 
and/or augmented reality technology; non-
immersive types of virtual reality and/or 
augmented reality will not be considered.  

Articles with a focus on a healthcare setting with 
formal care provided by paid staff 

Articles that focus on settings without formal care 
(e.g., home care) 

Articles address at least one of the following areas 
of adopting virtual reality and/or augmented 
reality: barriers, facilitators, social implications 
(loneliness)  

Articles that do not focus on any of the barriers, 
facilitators, or social implications (loneliness) of 
adopting virtual reality and/or augmented reality 

Peer reviewed journal articles, full reports, case 
studies, user reports; grey literature 

Only abstracts available 

Publications in English  Non-English publications  
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Supplemental file 2: Preliminary search (CINAHL) 

 

S1 (MH "Aged+") OR (MH "Geriatrics")  

S2 TI ("older adult*" or elder* or geriatric* or aging or aged or senior* or "older people*”) OR AB ("older adult*" or 
elder* or geriatric* or aging or aged or senior* or "older people*")  

S3 S1 OR S2  

S4 (MH "Residential Facilities+")  

S5 TI ("residential facilit*" or "nursing home*" or "long term care" or "long-term care" or "homes of the aged") OR 
AB ("residential facilit*" or "nursing home*" or "long term care" or "long-term care" or "homes of the aged" )  

S6 S4 OR S5  

S7 (MH "Virtual Reality+") OR (MH "Augmented Reality")  

S8 TI ("virtual realit*" or "augmented realit*") OR AB ("virtual realit*" or "augmented realit*")  

S9 S7 OR S8 

S10 S3 AND S6 AND S9 
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Supplemental file 3: Data extraction instrument 

 

Author, 
year 

Country 
of 
study 

Publication 
type 

Study 
type 

Study 
duration 

Study 
purpose 

Participants Type 
of care 
setting 

VR or AR 
program 
description 

Facilitators Barriers Social 
implications 
(loneliness) 

Page 12 of 14

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-061722 on 24 A

ugust 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

1 

Preferred Reporting Items for Systematic reviews and Meta-Analyses extension for 
Scoping Reviews (PRISMA-ScR) Checklist 

SECTION ITEM PRISMA-ScR CHECKLIST ITEM 
REPORTED 
ON PAGE # 

TITLE 

Title 1 Identify the report as a scoping review. 

ABSTRACT 

Structured 
summary 

2 

Provide a structured summary that includes (as 
applicable): background, objectives, eligibility criteria, 
sources of evidence, charting methods, results, and 
conclusions that relate to the review questions and 
objectives. 

INTRODUCTION 

Rationale 3 

Describe the rationale for the review in the context of 
what is already known. Explain why the review 
questions/objectives lend themselves to a scoping 
review approach. 

Objectives 4 

Provide an explicit statement of the questions and 
objectives being addressed with reference to their key 
elements (e.g., population or participants, concepts, and 
context) or other relevant key elements used to 
conceptualize the review questions and/or objectives. 

METHODS 

Protocol and 
registration 

5 

Indicate whether a review protocol exists; state if and 
where it can be accessed (e.g., a Web address); and if 
available, provide registration information, including the 
registration number. 

Eligibility criteria 6 
Specify characteristics of the sources of evidence used 
as eligibility criteria (e.g., years considered, language, 
and publication status), and provide a rationale. 

Information 
sources* 

7 

Describe all information sources in the search (e.g., 
databases with dates of coverage and contact with 
authors to identify additional sources), as well as the 
date the most recent search was executed. 

Search 8 
Present the full electronic search strategy for at least 1 
database, including any limits used, such that it could be 
repeated. 

Selection of 
sources of 
evidence† 

9 
State the process for selecting sources of evidence (i.e., 
screening and eligibility) included in the scoping review. 

Data charting 
process‡ 

10 

Describe the methods of charting data from the included 
sources of evidence (e.g., calibrated forms or forms that 
have been tested by the team before their use, and 
whether data charting was done independently or in 
duplicate) and any processes for obtaining and 
confirming data from investigators. 

Data items 11 
List and define all variables for which data were sought 
and any assumptions and simplifications made. 

Critical appraisal of 
individual sources 
of evidence§ 

12 

If done, provide a rationale for conducting a critical 
appraisal of included sources of evidence; describe the 
methods used and how this information was used in any 
data synthesis (if appropriate). 

Synthesis of results 13 
Describe the methods of handling and summarizing the 
data that were charted. 
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SECTION ITEM PRISMA-ScR CHECKLIST ITEM 
REPORTED 
ON PAGE # 

RESULTS 

Selection of 
sources of 
evidence 

14 

Give numbers of sources of evidence screened, 
assessed for eligibility, and included in the review, with 
reasons for exclusions at each stage, ideally using a flow 
diagram. 

 

Characteristics of 
sources of 
evidence 

15 
For each source of evidence, present characteristics for 
which data were charted and provide the citations. 

 

Critical appraisal 
within sources of 
evidence 

16 
If done, present data on critical appraisal of included 
sources of evidence (see item 12). 

 

Results of 
individual sources 
of evidence 

17 
For each included source of evidence, present the 
relevant data that were charted that relate to the review 
questions and objectives. 

 

Synthesis of results 18 
Summarize and/or present the charting results as they 
relate to the review questions and objectives. 

 

DISCUSSION 

Summary of 
evidence 

19 

Summarize the main results (including an overview of 
concepts, themes, and types of evidence available), link 
to the review questions and objectives, and consider the 
relevance to key groups. 

 

Limitations 20 Discuss the limitations of the scoping review process.  

Conclusions 21 
Provide a general interpretation of the results with 
respect to the review questions and objectives, as well 
as potential implications and/or next steps. 

 

FUNDING 

Funding 22 

Describe sources of funding for the included sources of 
evidence, as well as sources of funding for the scoping 
review. Describe the role of the funders of the scoping 
review. 

 

JBI = Joanna Briggs Institute; PRISMA-ScR = Preferred Reporting Items for Systematic reviews and Meta-Analyses 
extension for Scoping Reviews. 
* Where sources of evidence (see second footnote) are compiled from, such as bibliographic databases, social media 
platforms, and Web sites. 
† A more inclusive/heterogeneous term used to account for the different types of evidence or data sources (e.g., 
quantitative and/or qualitative research, expert opinion, and policy documents) that may be eligible in a scoping 
review as opposed to only studies. This is not to be confused with information sources (see first footnote). 
‡ The frameworks by Arksey and O’Malley (6) and Levac and colleagues (7) and the JBI guidance (4, 5) refer to the 
process of data extraction in a scoping review as data charting. 
§ The process of systematically examining research evidence to assess its validity, results, and relevance before 
using it to inform a decision. This term is used for items 12 and 19 instead of "risk of bias" (which is more applicable 
to systematic reviews of interventions) to include and acknowledge the various sources of evidence that may be used 
in a scoping review (e.g., quantitative and/or qualitative research, expert opinion, and policy document). 
 
 

From: Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al. PRISMA Extension for Scoping Reviews 
(PRISMAScR): Checklist and Explanation. Ann Intern Med. 2018;169:467–473. doi: 10.7326/M18-0850. 
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12 ABSTRACT

13 Objective The objective of this scoping review is to provide an overview of current literature on 
14 the facilitators and barriers of virtual reality (VR) and augmented reality (AR) among older 
15 adults in aged care settings, and the impact of this technology on social engagement and/or 
16 loneliness.  

17 Introduction Increasingly more studies are being conducted on the use of VR and AR in aged 
18 care settings. These technologies can decrease experiences of loneliness which is especially 
19 important during the COVID-19 pandemic. With the growing interest in using VR/AR in care 
20 settings among older adults, a comprehensive review of studies examining the facilitators and 
21 barriers of adopting VR/AR in these settings is needed. This scoping review will focus on 
22 facilitators and barriers related to VR/AR in care settings among older adults, as well as the 
23 impact on social engagement and/or loneliness. 

24 Methods and analysis We will follow the Joanna Briggs Institute scoping review methodology. 
25 We will search the following databases: CINHAL, Embase, Medline, PsycInfo, Scopus, and Web 
26 of Science. Additional articles will be handpicked from reference lists of included articles. 
27 Inclusion criteria includes articles that focus on older adults using VR or AR in aged care 
28 settings. Our team (which includes patient and family partners, an academic nurse researcher, a 
29 clinical lead, and trainees) will be involved in the search, review, and analysis process.  

30 Ethics and dissemination We will be collecting data from publicly available articles for this 
31 scoping review, so ethics approval is not required. By providing a comprehensive overview of 
32 the current evidence on the strategies, facilitators, and barriers of using VR/AR in aged care 
33 settings, findings will offer insights and recommendations for future research and practice to 
34 better implement VR/AR. The results of this scoping review will be shared through conference 
35 presentations and an open-access publication in a peer-reviewed journal.

36 Strengths and limitations

37  This scoping review will examine the barriers and facilitators of adopting VR/AR in aged 
38 care settings, as well as map the literature on the potential benefits of VR/AR on 
39 decreasing loneliness. 
40  A patient partner was involved in the preparation of this scoping review protocol, 
41 maximizing the clinical relevancy of this protocol. 
42  This scoping review will follow the Joanna Briggs Institute methodological framework. 
43  Review will only include literature that was published in English, and only hand-picked 
44 grey literature will be included. 
45  Strategies for implementing VR/AR outside of care settings will not be captured.

46

47
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48 INTRODUCTION

49 Social isolation and loneliness
50
51 Social connection is a basic and essential human need, but the COVID-19 pandemic has brought 
52 about much social isolation and loneliness among residents living in care settings such as long-
53 term care (LTC)[1]. Even prior to the pandemic, social isolation is a serious concern among 
54 residents[2]. While there are many definitions of social isolation, it is generally referred to as a 
55 lack of social contacts and relationships[3] Loneliness is related to social isolation and is defined 
56 as a subjective feeling due to a lack of quantity and/or quality of ones’ social network or 
57 relationships[4]. Both loneliness and social isolation can lead to many mental health issues, 
58 including depression and suicide[5], as well as an increase in certain types of health and social 
59 care utilisations[6].  Confinement and restrictions on visitations during the COVID-19 pandemic 
60 have increased residents’ feelings of anxiety, isolation, and loneliness, creating new or 
61 exacerbating pre-existing physical and mental health concerns (e.g., depression, loneliness, 
62 cognitive decline, frailty, mobility issues)[7]. Therefore, it is more important than ever to 
63 develop and implement new ways to overcome loneliness and improve the wellbeing among 
64 residents in these care settings. 
65
66 AR and VR Technology to decrease loneliness
67
68 Technology such as virtual reality (VR) and augmented reality (AR) has shown promise in 
69 enhancing residents’ wellbeing and decreasing loneliness[8]. Virtual reality has existed since the 
70 1980s in various forms, but due to the advent of recent technologies (e.g., Microsoft HoloLens; 
71 Oculus Quest), the immersive VR/AR environment is now both portable and consumer-friendly, 
72 leading to different uses in care settings among residents. VR uses computer-simulated graphics 
73 in real time to allow users to experience an immersive digital environment, while AR is an 
74 enhanced version of the real physical world using computer graphics in real time[9]. Users of VR 
75 and AR may wear hardware such as headsets, hand controllers, and/or wearable haptic devices, 
76 with the program being controlled by an external smartphone or computer. The primary 
77 benefit of VR/AR over other technologies (e.g., a flat screen TV, tablets) is the subjective 
78 experience of immersiveness, or “being there”[10].
79 A Canadian feasibility study found that it is safe and feasible for older adults with 
80 varying levels of cognitive and physical impairments to be exposed to VR, with reports of 
81 positive feedback and increased relaxation after usage[11]. Another VR program (Virtual Reality 
82 Forest) was found to improve pleasure and alertness among residents with dementia in an 
83 Australian care home[12]. In addition, AR has also been used to improve balance in older 
84 adults[13]. Finally, engaging in shared experiences through VR technology can decrease 
85 loneliness, social isolation, and depression among long-term care residents[14], which is 
86 especially important during the current COVID-19 pandemic. Overall, the use of VR/AR may be 
87 useful to meet psychosocial needs, increase pleasure, improve mental health and wellbeing of 
88 people living in care settings[12,15], and offers a possible way for residents in care settings to 
89 safely engage with others, incurring physical and mental health benefits. 
90
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91 Study objective

92 As outlined above, there is growing interest in using VR and AR among care settings especially 
93 to promote social engagement and decrease loneliness; therefore, a comprehensive review 
94 that provides evidence on how best to adopt VR/AR across settings is needed. Current research 
95 focuses on enhancing innovative designs and usability, and there is a lack of research probing 
96 into the preferences and requirements of older adults using VR/AR[16] and how this technology 
97 may decrease loneliness. This research gap is noteworthy because understanding the 
98 facilitators and barriers (e.g., user needs and resources) is essential to ensure the readiness of 
99 adopting new interventions across multiple settings[17]. This scoping review is designed to 

100 review the facilitators and barriers of implementing VR/AR in care settings, and the impact of 
101 this technology on social engagement and/or loneliness. 
102
103 A preliminary search found a few reviews related to VR/AR and older adults, but none with the 
104 purpose on collating the facilitators and barriers of using VR/AR in care settings. For example, 
105 Appel et al.[18] conducted a scoping review on the current state of research using VR for 
106 people with dementia. Another systematic review identified studies exploring the use of VR in 
107 older adults[19]. Our review will be specific to care settings as we would like to know the 
108 facilitators and barriers of adopting VR/AR technology in these settings, which are different 
109 from home settings. We will also be more comprehensive in our review by including all older 
110 adults residing in care settings, since VR/AR can benefit people without dementia as well. 
111 Furthermore, Dermody et al.[20] conducted a systematic review on the role of VR among 
112 community-dwelling older adults. Their aim was to evaluate the effectiveness of VR. Finally, 
113 Carroll et al.[9] completed a scoping review to explore how VR/AR technology is being used 
114 with older adults and to examine whether consistent terminology of VR and AR is being used 
115 across studies. The purpose of our review differs from that of the above reviews in that we aim 
116 to determine the factors related to adopting VR/AR in care settings, and to identify barriers and 
117 facilitators. Additionally, we would like to explore the impact of VR/AR on social engagement 
118 and/or loneliness in these settings. In our next study, we will be conducting an evaluation study 
119 to explore long-term care resident experiences of using VR/AR technology. As part of our 
120 efforts to implement VR/AR most effectively for our study, conducting this scoping review will 
121 inform strategies for adopting VR/AR in aged care settings, which remains a gap in previous 
122 reviews. Our scoping review will also elucidate more specific research questions for future 
123 research.  

124 Review questions

125 1. What are the facilitators and barriers in adopting group VR/AR in care settings for older 
126 adults? 
127 2. What is the current evidence on the impact of VR/AR on social engagement and/or 
128 loneliness? 

129 METHODS
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130 Our scoping review will be conducted using the Joanna Briggs Institute methodology[21]. A 
131 scoping review is useful for: identifying the conceptual boundaries of a topic, examining 
132 emerging evidence, and providing a broad overview of a topic[22,23]; therefore, a scoping 
133 review is appropriate for the above review questions. Our review will be conducted between 
134 March and August 2022. 

135 Inclusion criteria

136 See online supplemental file 1 for details on inclusion and exclusion criteria of articles. 

137 Types of participants

138 This review will consider studies that include older adults aged 65 or older who are living in care 
139 settings. Articles that include residents along with care home staff and/or family will also be 
140 included. 

141 Concepts

142 We will include studies that focus on the use of VR and/or AR. These systems need to produce 
143 an immersive experience for the users (e.g., creating a life-like environment through a head-
144 mounted device and could be manipulated by the user). 

145 Articles will address at least one of the following areas of adopting VR/AR: barriers, facilitators, 
146 social engagement and/or loneliness. Barriers are defined as any factors (e.g., resources, 
147 practice culture, policies) that “impede the implementation of, or adherence” to the use of 
148 VR/AR in the practice setting[24,p5]. Conversely, facilitators are factors that promote “the 
149 implementation of, or adherence to” the technology[24,p5]. 

150 To meet the objective of articles addressing social engagement and/or loneliness, they would 
151 need to discuss how VR/AR enabled the user to interact and engage with others, or discuss 
152 peripherally-related issues such as impacting mood, feelings of isolation and anxiety, social 
153 visits and connections.  

154 Finally, we will not include articles that were published more than 5 years ago, because VR/AR 
155 technology has evolved significantly in the last 5 years. We want to capture updated and 
156 current information on the facilitators, barriers, and social engagement impact of this 
157 technology. 

158 Context

159 In terms of context, we will include studies that are situated in aged care settings such as (but 
160 not limited to) long-term care and assisted living settings. 

161 Types of evidence sources

162 A wide range of studies (e.g., randomized trials, descriptive studies) will be included, as well as 
163 user experience reports. 
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164 Search strategy

165 We follow JBI’s three-step search strategy: 

166 1) Initial search

167 A preliminary search by the first author (FTM) was conducted in collaboration with a university 
168 librarian from the University of British Columbia. The search was conducted in CINAHL. 
169 Keywords, Medical Subject Headings, index terms, titles, and abstracts were analyzed to 
170 identify search terms and keywords appropriate for the purposes of this scoping review. See 
171 online supplemental file 2 for our CINAHL search strategy. 

172 2) Full search

173 In our full review, we will use the terms: (“older adult*” or geriatric* or elder* or aging or aged 
174 or senior* or “older people*”) AND (“virtual realit*” or “augmented realit*”) AND (“residential 
175 facilit*" or "nursing home*" or "long term care" or "long-term care" or "homes of the aged"). 
176 We will use those search terms in the following databases: CINHAL, Embase, Medline, PsycInfo, 
177 Scopus, and Web of Science. Google will be searched for gray literature (e.g., student theses 
178 and dissertations from universities, and other articles that are not indexed in library databases) 
179 using phrases such as “virtual reality in aged care settings” OR “virtual reality in long-term care” 
180 OR “augmented reality in aged care settings” OR “augmented reality in long-term care”. No 
181 restrictions were set regarding the publication date.  We will continue to work with a librarian 
182 in our full review to refine the search strategy and ensure that all key articles will be captured. 

183 3) Reference list search 

184 Reference lists will be checked for any additional articles that meet our inclusion articles.

185 Evidence selection

186 We will use the reference management tool, Mendeley, to organize all references and articles 
187 selected for our review. Identified articles will be uploaded onto Mendeley, and duplicates will 
188 be removed. 

189 We will engage in pilot testing of the above search strategy, using the following steps: 

190 1) A random sample of 15 titles/abstracts will be selected
191 2) The review team will screen these articles using the eligibility criteria
192 3) Team members will meet to discuss any discrepancies, adjusting the eligibility criteria 
193 and/or search strategy accordingly
194 4) The review team will start screening the remaining articles after at least 80% agreement 
195 is achieved 
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196 After pilot testing, two review team members will first screen the remaining articles’ titles and 
197 abstracts for relevancy according to our eligibility criteria. All disputes will be resolved through 
198 a discussion with a third team member until consensus is reached. The full text of these articles 
199 will then be read by at least two researchers to confirm inclusion; reasons for exclusion will be 
200 recorded. 

201 Data extraction

202 See online supplemental file 3 for our data extraction instrument. Extracted data will include 
203 specific details about the article, facilitators and barriers to VR/AR technology, and the impact 
204 of VR/AR on loneliness. Additional categories relevant to answering the review questions may 
205 be added as we review the articles. Extracted data will be conducted by two researchers, and 
206 any disagreement between the reviewers will be resolved through a discussion with an 
207 independent third reviewer. 

208 Analysis of the evidence

209 We will present the extracted data and results in a table, with the purpose of mapping the 
210 existing literature on the facilitators and barriers of VR and AR technology, and the impact of 
211 this technology on social engagement and/or loneliness. 

212 Presentation of the results

213 A narrative summary will be used to accompany the tabled results, with themes to organize the 
214 results. We expect that both qualitative (e.g., how VR/AR impacts loneliness; the specific 
215 facilitators and barriers of adopting VR/AR) and quantitative data (e.g., number of mixed-
216 method articles) will be presented in our full review. We will use the PRISMA-ScR reporting 
217 guidelines[25] to structure our full review. 

218 Patient and public involvement 

219 A patient partner (JM) was involved with preparing this scoping review protocol, including 
220 refining the research priorities and review questions. Involvement of a patient partner 
221 maximizes relevancy of this work to clinical care. Additional patient and family partners will 
222 continue to work with the review team to complete the scoping review. In particular, they will 
223 be actively engaged in the reading of the included articles and extracting of data, as well as 
224 being involved with data synthesis and analysis. 

225 Ethics and dissemination 

226 Research ethics approval is not required for scoping reviews since we extracted data from 
227 publicly available articles. This scoping review will be submitted for publication in an open-
228 access journal, and results will be presented at conferences. We will also disseminate a 1-page 
229 infographic of our review findings to make findings accessible to a wide audience. For example, 
230 we will share findings through staff huddles and meetings with local care homes. Overall, we 
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231 anticipate that the findings will be useful in providing evidence-based guidance to implement 
232 VR/AR in future practice and research. 
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234 FTM developed the research protocol and methods; she also drafted and edited the entire 
235 manuscript. 
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239 Funding statement

240 This research is supported by Mitacs (grant number: IT29046) and VGH Foundation (grant 
241 number n/a). We would like to acknowledge Sonia Hardern, Vancouver Coastal Health Research 
242 Institute Regional Practice Lead, in facilitating the funding with VGH Foundation. 

243 Competing interests
244 None declared. 
245
246 REFERENCES
247
2481. LeVasseur AL. Effects of social isolation on a long-term care resident with dementia and 
249 depression during the COVID-19 pandemic. Geriatr Nurs 2021;42:780–1. 
250 doi:10.1016/j.gerinurse.2021.04.007
2512. Boamah SA, Weldrick R, Lee T-SJ, et al. Social Isolation Among Older Adults in Long-Term Care: A 
252 Scoping Review. J Aging Health 2021;33:618–32. doi:10.1177/08982643211004174
2533. Newall NEG, Menec VH. A comparison of different definitions of social isolation using Canadian 
254 Longitudinal Study on Aging (CLSA) data. Ageing Soc 2020;40:2671–94. 
255 doi:10.1017/S0144686X19000801
2564. Peplau LA, Perlman D. Loneliness: a sourcebook of current theory, research, and therapy. New 
257 York: Wiley 1982. https://go.exlibris.link/gDH9NFGx
2585. Donovan NJ, Wu Q, Rentz DM, et al. Loneliness, depression and cognitive function in older U.S. 
259 adults: Loneliness, depression and cognition. Int J Geriatr Psychiatry 2017;32:564–73. 
260 doi:10.1002/gps.4495
2616. Wang H, Zhao E, Fleming J, et al. Is loneliness associated with increased health and social care 
262 utilisation in the oldest old? Findings from a population-based longitudinal study. BMJ Open 
263 2019;9. doi:10.1136/bmjopen-2018-024645
2647. Hugelius K, Harada N, Marutani M. Consequences of visiting restrictions during the COVID-19 
265 pandemic: An integrative review. Int J Nurs Stud 2021;121. doi:10.1016/j.ijnurstu.2021.104000

Page 8 of 15

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-061722 on 24 A

ugust 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

9

2668. Afifi T, Collins NL, Rand K, et al. Testing the Feasibility of Virtual Reality With Older Adults With 
267 Cognitive Impairments and Their Family Members Who Live at a Distance. Innov Aging 2021;5. 
268 doi:10.1093/geroni/igab014
2699. Carroll J, Hopper L, Farrelly AM, et al. A Scoping Review of Augmented/Virtual Reality Health and 
270 Wellbeing Interventions for Older Adults: Redefining Immersive Virtual Reality. Front Virtual Real 
271 2021;2. doi:10.3389/frvir.2021.655338
27210. Appel L, Appel E, Bogler O, et al. Older Adults With Cognitive and/or Physical Impairments Can 
273 Benefit From Immersive Virtual Reality Experiences: A Feasibility Study. Front Med 2020;6:329. 
274 doi:10.3389/fmed.2019.00329
27511. Schutte NS, Stilinović EJ. Facilitating empathy through virtual reality. Motiv and Emot 2017;41. 
276 doi:10.1007/s11031-017-9641-7
27712. Moyle W, Jones C, Dwan T, et al. Effectiveness of a Virtual Reality Forest on People With 
278 Dementia: A Mixed Methods Pilot Study. Gerontologist 2018;58:478–87. 
279 doi:10.1093/geront/gnw270
28013. Blomqvist S, Seipel S, Engström M. Using augmented reality technology for balance training in the 
281 older adults: a feasibility pilot study. BMC Geriatr 2021;21:1–13.
28214. Lin T-Y, Huang C-M, Hsu H-P, et al. Effects of a Combination of Three-Dimensional Virtual Reality 
283 and Hands-on Horticultural Therapy on Institutionalized Older Adults’ Physical and Mental Health: 
284 Quasi-Experimental Design. J Med Internet Res 2020;22:e19002. doi:10.2196/19002
28515. Seifert A, Seifert A, Schlomann A, et al. The Use of Virtual and Augmented Reality by Older Adults: 
286 Potentials and Challenges. Front Virtual Real 2021;2. doi:10.3389/frvir.2021.639718
28716. Lee LN, Kim MJ, Hwang WJ. Potential of Augmented Reality and Virtual Reality Technologies to 
288 Promote Wellbeing in Older Adults. Appl Sci 2019;9:3556. doi:10.3390/app9173556
28917. Damschroder L, Aron D, Keith R, et al. Fostering implementation of health services research 
290 findings into practice: a consolidated framework for advancing implementation science. 
291 Implement Sci 2009;4:1–15.
29218. Appel L, Ali S, Narag T, et al. Virtual reality to promote wellbeing in persons with dementia: A 
293 scoping review. J Rehabil Assist Technol Eng 2021;8:20556683211053950. 
294 doi:10.1177/20556683211053952
29519. Santos Silva R, Mol AM, Ishitani L. Virtual reality for older users: a systematic literature review. Int 
296 J Virtual Real 2019;19. doi:10.20870/ijvr.2019.19.1.2908
29720. Dermody G, Whitehead L, Wilson G, et al. The role of virtual reality in improving health outcomes 
298 for community-dwelling older adults: Systematic review. J Med Internet Res 2020;22. 
299 doi:10.2196/17331
30021. Aromataris E, Munn Z. JBI Manual for Evidence Synthesis. JBI 2020. doi:10.46658/JBIMES-20-01
30122. Arksey H, O’Malley L. Scoping studies: Towards a methodological framework. Int J Soc Res 
302 Methodol 2005;8. doi:10.1080/1364557032000119616
30323. Levac D, Colquhoun H, O’Brien KK. Scoping studies: Advancing the methodology. Implement Sci 
304 2010;5. doi:10.1186/1748-5908-5-69
30524. Feyissa, GR, Woldie, W, Munn, Z, et al. Exploration of facilitators and barriers to the 
306 implementation of a guideline to reduce HIV-related stigma and discrimination in the Ethiopian 

Page 9 of 15

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-061722 on 24 A

ugust 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

10

307 healthcare settings: A descriptive qualitative study. PLos ONE 2019;14. 
308 doi:10.1371%2Fjournal.pone.0216887
30925. Tricco AC, Lillie E, Zarin W, et al. PRISMA extension for scoping reviews (PRISMA-ScR): Checklist 
310 and explanation. Ann Intern Med 2018;169. doi:10.7326/M18-0850

Page 10 of 15

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-061722 on 24 A

ugust 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

Supplemental file 1: Inclusion and exclusion criteria 

Inclusion Criteria Exclusion Criteria 
Articles that include users who are aged 65 or 
older  

Articles with a focus on users who are less than 
65 years old 

Articles focused on immersive virtual reality 
and/or augmented reality technology  

Articles that are not focused on virtual reality 
and/or augmented reality technology; non-
immersive types of virtual reality and/or 
augmented reality will not be considered.  

Articles with a focus on a healthcare setting with 
formal care provided by paid staff 

Articles that focus on settings without formal 
care (e.g., home care) 

Articles address at least one of the following 
areas of adopting virtual reality and/or 
augmented reality: barriers, facilitators, impact 
on social engagement and/or loneliness 

Articles that do not address at least one of the 
following areas of adopting virtual reality and/or 
augmented reality: barriers, facilitators, impact 
on social engagement and/or loneliness 

Peer reviewed journal articles, full reports, case 
studies, user reports; grey literature 

Only abstracts available 

Publications in English  Non-English publications  

Articles published within the last five years (2017-
2022) 

Articles published before 2017   
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Supplemental file 2: Preliminary search (CINAHL) 

 

S1 (MH "Aged+") OR (MH "Geriatrics")  

S2 TI ("older adult*" or elder* or geriatric* or aging or aged or senior* or "older people*”) OR AB ("older adult*" or 
elder* or geriatric* or aging or aged or senior* or "older people*")  

S3 S1 OR S2  

S4 (MH "Residential Facilities+")  

S5 TI ("residential facilit*" or "nursing home*" or "long term care" or "long-term care" or "homes of the aged") OR 
AB ("residential facilit*" or "nursing home*" or "long term care" or "long-term care" or "homes of the aged" )  

S6 S4 OR S5  

S7 (MH "Virtual Reality+") OR (MH "Augmented Reality")  

S8 TI ("virtual realit*" or "augmented realit*") OR AB ("virtual realit*" or "augmented realit*")  

S9 S7 OR S8 

S10 S3 AND S6 AND S9 
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Supplemental file 3: Data extraction instrument 

 

Author, 
year 

Country 
of 
study 

Publication 
type 

Study 
type 

Study 
duration 

Study 
purpose 

Participants Type 
of care 
setting 

VR or AR 
program 
description 

Facilitators Barriers Social 
engagement/loneliness 
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Preferred Reporting Items for Systematic reviews and Meta-Analyses extension for 
Scoping Reviews (PRISMA-ScR) Checklist 

SECTION ITEM PRISMA-ScR CHECKLIST ITEM 
REPORTED 
ON PAGE # 

TITLE 

Title 1 Identify the report as a scoping review. 

ABSTRACT 

Structured 
summary 

2 

Provide a structured summary that includes (as 
applicable): background, objectives, eligibility criteria, 
sources of evidence, charting methods, results, and 
conclusions that relate to the review questions and 
objectives. 

INTRODUCTION 

Rationale 3 

Describe the rationale for the review in the context of 
what is already known. Explain why the review 
questions/objectives lend themselves to a scoping 
review approach. 

Objectives 4 

Provide an explicit statement of the questions and 
objectives being addressed with reference to their key 
elements (e.g., population or participants, concepts, and 
context) or other relevant key elements used to 
conceptualize the review questions and/or objectives. 

METHODS 

Protocol and 
registration 

5 

Indicate whether a review protocol exists; state if and 
where it can be accessed (e.g., a Web address); and if 
available, provide registration information, including the 
registration number. 

Eligibility criteria 6 
Specify characteristics of the sources of evidence used 
as eligibility criteria (e.g., years considered, language, 
and publication status), and provide a rationale. 

Information 
sources* 

7 

Describe all information sources in the search (e.g., 
databases with dates of coverage and contact with 
authors to identify additional sources), as well as the 
date the most recent search was executed. 

Search 8 
Present the full electronic search strategy for at least 1 
database, including any limits used, such that it could be 
repeated. 

Selection of 
sources of 
evidence† 

9 
State the process for selecting sources of evidence (i.e., 
screening and eligibility) included in the scoping review. 

Data charting 
process‡ 

10 

Describe the methods of charting data from the included 
sources of evidence (e.g., calibrated forms or forms that 
have been tested by the team before their use, and 
whether data charting was done independently or in 
duplicate) and any processes for obtaining and 
confirming data from investigators. 

Data items 11 
List and define all variables for which data were sought 
and any assumptions and simplifications made. 

Critical appraisal of 
individual sources 
of evidence§ 

12 

If done, provide a rationale for conducting a critical 
appraisal of included sources of evidence; describe the 
methods used and how this information was used in any 
data synthesis (if appropriate). 

Synthesis of results 13 
Describe the methods of handling and summarizing the 
data that were charted. 
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2 

 

SECTION ITEM PRISMA-ScR CHECKLIST ITEM 
REPORTED 
ON PAGE # 

RESULTS 

Selection of 
sources of 
evidence 

14 

Give numbers of sources of evidence screened, 
assessed for eligibility, and included in the review, with 
reasons for exclusions at each stage, ideally using a flow 
diagram. 

 

Characteristics of 
sources of 
evidence 

15 
For each source of evidence, present characteristics for 
which data were charted and provide the citations. 

 

Critical appraisal 
within sources of 
evidence 

16 
If done, present data on critical appraisal of included 
sources of evidence (see item 12). 

 

Results of 
individual sources 
of evidence 

17 
For each included source of evidence, present the 
relevant data that were charted that relate to the review 
questions and objectives. 

 

Synthesis of results 18 
Summarize and/or present the charting results as they 
relate to the review questions and objectives. 

 

DISCUSSION 

Summary of 
evidence 

19 

Summarize the main results (including an overview of 
concepts, themes, and types of evidence available), link 
to the review questions and objectives, and consider the 
relevance to key groups. 

 

Limitations 20 Discuss the limitations of the scoping review process.  

Conclusions 21 
Provide a general interpretation of the results with 
respect to the review questions and objectives, as well 
as potential implications and/or next steps. 

 

FUNDING 

Funding 22 

Describe sources of funding for the included sources of 
evidence, as well as sources of funding for the scoping 
review. Describe the role of the funders of the scoping 
review. 

 

JBI = Joanna Briggs Institute; PRISMA-ScR = Preferred Reporting Items for Systematic reviews and Meta-Analyses 
extension for Scoping Reviews. 
* Where sources of evidence (see second footnote) are compiled from, such as bibliographic databases, social media 
platforms, and Web sites. 
† A more inclusive/heterogeneous term used to account for the different types of evidence or data sources (e.g., 
quantitative and/or qualitative research, expert opinion, and policy documents) that may be eligible in a scoping 
review as opposed to only studies. This is not to be confused with information sources (see first footnote). 
‡ The frameworks by Arksey and O’Malley (6) and Levac and colleagues (7) and the JBI guidance (4, 5) refer to the 
process of data extraction in a scoping review as data charting. 
§ The process of systematically examining research evidence to assess its validity, results, and relevance before 
using it to inform a decision. This term is used for items 12 and 19 instead of "risk of bias" (which is more applicable 
to systematic reviews of interventions) to include and acknowledge the various sources of evidence that may be used 
in a scoping review (e.g., quantitative and/or qualitative research, expert opinion, and policy document). 
 
 

From: Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al. PRISMA Extension for Scoping Reviews 
(PRISMAScR): Checklist and Explanation. Ann Intern Med. 2018;169:467–473. doi: 10.7326/M18-0850. 
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