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Background: The increasing ageing population highlights the urgent need for enhanced dementia care training among formal caregivers. Virtual reality technology has emerged as an innovative tool to address this challenge, offering potential improvements in training outcomes. This scoping review focuses on identifying the barriers, facilitators, and impacts of implementing fully immersive VR training programs for dementia care among staff in long-term care facilities.Method: The Consolidated Framework for Implementation Research informed our searching strategies and data analysis. Following the Joanna Briggs Institute methodology and PRISMA-ScR guidelines, this review included both published and unpublished studies. A systematic search of CINAHL, MEDLINE, Embase, Scopus, Web of Science, and ProQuest databases yielded 469 publications, with nine articles meeting the inclusion criteria. These studies, published in English between 2015 and 2024, involved 362 formal caregivers with a mean age ranging from 44.7 to 65 years. VR interventions were found to foster empathy (through first-person perspectives) and to help participants recognize triggers of responsive behaviors and apply solutions (via second-person and third-person perspectives).Results: Most barriers and facilitators were associated with the innovation domain. The primary barriers included simulation sickness, uncomfortable headsets, and limited immersive, interactive, and embodied experiences. Key facilitators were technical advantages, highly immersive, interactive, and embodied experiences, a safe training environment, individual attributes, and the provision of orientation and support during training. The VR training programs demonstrated the potential to impact caregiving at multiple levels, including initial reactions, learning (knowledge, skills, and attitudes), behavioral changes, and broader systemic outcomes.Conclusion: This scoping review maps out the current landscape of VR training for healthcare professionals. Future research should continuously improve the VR training experience by investigating the impact of VR training on dementia care outcomes, such as caregiver-resident interactions. By addressing the barriers and leveraging the facilitators, VR training can be successfully implemented to enhance the quality of care and wellbeing of residents living with dementia in long-term care homes.Keywords: virtual reality, formal caregivers, dementia care, caregiver training, barriers and facilitators, impacts
1 INTRODUCTION
Due to population aging, the prevalence of dementia in long-term care (LTC) has increased (Falzarano et al., 2022). In Canadian LTC homes, almost 70% of residents live with dementia, according to the latest statistics in 2015–2016 (Canadian Institute for Health Information, 2024), and in Asian countries such as Taiwan, the prevalence of residents with dementia is about 87% in LTC settings (Kao et al., 2022), There is a growing need for staff training on providing care for residents with dementia in LTC. People living with dementia (PLWD) may have challenges to communicate their needs. Unmet needs may trigger responsive behaviors by these individuals (Cohen-Mansfield et al., 2015). 50% of residents with dementia in Canadian LTC homes had responsive behaviors (Canadian Institute for Health Information, 2024). In addition to addressing responsive behaviors, staff face physical and emotional inquiries and moral distress, causing burnout and turnover (Woodhead et al., 2016; Shrestha et al., 2021). Therefore, to ensure the quality of care for residents and the safety and wellbeing of residents and staff, training staff on effective ways to work and communicate with residents is crucial (Zimmerman et al., 2005).
With the rapid development of technology, some literature has explored how virtual reality (VR) may support the provision of training on dementia care and the benefits of using VR in dementia care training (Hirt and Beer, 2020). First, VR increases healthcare providers’ access to dementia training and provides them with a safe and controlled environment to build competence working with PLWD, such as enhancing their skills, confidence, dementia symptom awareness, and empathy towards PLWD (Adefila et al., 2016; Muirhead et al., 2021; Plotzky et al., 2021; Mäkinen et al., 2022). Also, VR dementia care training can be provided at different times, places and training resources and is not expensive (Slater et al., 2019; Muirhead et al., 2021; Plotzky et al., 2021; Brown et al., 2023).
Although a review study on VR training for caregiving (Wang et al., 2023) exists, it focused only on informal caregivers, leaving formal caregiving contexts underexplored. Other studies on VR training for students and staff (Barros Una et al., 2023; Bauce et al., 2023; Tay et al., 2023) did not address dementia care, a critical area for improving competency for quality of care. With the advancement of using VR technologies in healthcare (Plotzky et al., 2021; Mäkinen et al., 2022), a significant knowledge gap remains regarding the application of fully immersive head-mounted device (HMD) VR technology in dementia care training among formal caregivers. Addressing this gap is essential to leveraging VR’s potential for enhancing caregiving practices and outcomes in LTC settings.
With the ongoing challenges in delivering competent and quality care for PLWD in the LTC settings, where the environment can be stressful and unfamiliar for PLWD, the potential of immersive HMD VR technology in staff training remains largely unexplored. Understanding the influential factors (barriers and facilitators) for implementing this innovative training method is crucial to support staff with the knowledge and skills to do their work. This scoping review aims to bridge the knowledge gap by investigating the facilitators, barriers and impacts of fully immersive VR training programs for frontline formal caregivers in LTC settings. The study is particularly important for addressing staff retention in LTC, as improving training programs can enhance staff competence, confidence, and job satisfaction, which are critical factors in reducing turnover. This review is guided by the following research questions:
1. What are the barriers and facilitators to introducing a VR training programme for dementia care among formal caregivers in LTC settings?
2. What impacts does a VR training programme for dementia care have on the staff competence and wellbeing of residents in LTC settings?
2 METHODS
2.1 Design
This scoping review was conducted using the JBI methodology (Peters et al., 2024), selected for its comprehensive framework that systematically incorporates diverse study designs and emphasizes practical evidence for healthcare practice and policy development. This methodology ensures a thorough and transparent synthesis of the available literature. The protocol for this study was published in May 2024 (Hung et al., 2024). Additionally, the review adheres to the PRISMA-ScR (Preferred Reporting Items for Systematic Reviews and Meta-Analysis Extension for Scoping Reviews) checklist (Supplementary Table S1), ensuring methodological rigor and clarity in reporting (Tricco et al., 2018).
2.2 Inclusion criteria
2.2.1 Study population
This scoping review included studies that focus on VR training programs for dementia care aimed at formal caregivers (paid employees) in LTC homes. Formal caregivers are defined as trained professionals who deliver medical and health services, including nurses, physicians, therapists, and other frontline healthcare workers employed in LTC homes. We excluded studies related to informal caregivers, such as family and friends, or medical and nursing students without professional experience.
2.2.2 Concept
This scoping review included studies utilizing fully immersive VR technology for dementia care training programs, specifically those employing HMD systems. Research indicates that immersive virtual environments, particularly VR HMD environments, enhance avatar perception and visual realism (Lee and Ji, 2024), positively impacting user experience (Gonçalves et al., 2023). Studies focusing on non-immersive or semi-immersive VR technology, such as 2D simulations or virtual environment-based programs, were excluded. The selected studies had to address barriers and facilitators to implementing VR training programs or their impacts on formal caregivers’ competencies and residents’ wellbeing.
2.2.3 Context
Due to a high portion of residents in LTC homes (69%) being people living with dementia and the significant impact this has on frontline formal caregivers, we exclusively focus on studies conducted in LTC settings (Canadian Institute for Health Information, 2024). We adopted the Canadian Institute for Health Information’s definition of LTC homes: “also called nursing homes, continuing care facilities, and residential care homes, which provide a wide range of health and personal care services for Canadians with medical and physical needs who require access to 24-h nursing care, personal care, and other therapeutic and support services” (Canadian Institute for Health Information, 2021). Other care contexts, such as assisted living facilities, community settings, and private homes, were excluded from this review to maintain a focused scope.
2.3 Types of studies
This scoping review includes quantitative, qualitative, and mixed-method research designs. It considers experimental and quasi-experimental study designs, along with analytical observational studies such as prospective and retrospective cohort studies, case-control studies, and cross-sectional studies. Descriptive observational study designs, including case series, individual case reports, and descriptive cross-sectional studies, are also included. Additionally, qualitative study designs such as phenomenology, grounded theory, ethnography, qualitative description, action research, and feminist research are considered. Systematic reviews, as well as test and opinion papers, are also included.
2.4 Research team
The research team consists of student trainees, interdisciplinary academic scholars from the fields of nursing and computer science, and patient and family partners. Our members come from three different countries: Taiwan, Singapore, and Canada. This diverse composition has enriched our understanding of the topic and highlighted the importance of incorporating perspectives from lived experiences. All team members have actively participated in discussions and analyses of data from the selected studies during research meetings and the writing of the paper.
2.5 Search strategy
We employed a three-step search strategy following the JBI methodology (Peters et al., 2024) to identify both published and unpublished studies. Initially, we conducted a preliminary search in the CINAHL and MEDLINE databases to locate relevant articles. This was followed by analyzing the text words in the titles and abstracts, as well as the index terms of the retrieved papers, with input from a librarian. These terms were then used to create a comprehensive search strategy tailored to English-based search engines, incorporating logical expressions and database-specific search tips such as auto-stemming, wildcards, truncations, and quotations. The search terms used included: Title/Abstract/Keywords/Subject Headings ((virtual reality OR VR) AND (Alzheimer OR cognitive impairment OR dementia OR memory loss) AND (care aid OR caregivers OR healthcare worker OR nurses) AND (course OR curriculum OR education OR program OR teach OR train)). In the second step, we searched the following electronic databases using the identified keywords and index terms: CINAHL (via EBSCOhost, 1982 to 31/December/2023); MEDLINE (via Ovid, 1946 to 31/December/2023); Scopus (1788–31/December/2023); EMBASE (via Ovid, 1974 to 31/December/2023); Conference Proceedings Citation Index–Science (via Web of Science, 1990 to 31/December/2023); Conference Proceedings Citation Index–Social Science & Humanities (via Web of Science, 1990 to 31/December/2023); Emerging Sources Citation Index (via Web of Science, 2015 to 31/December/2023); ProQuest Dissertations and Theses Global (via ProQuest, 1861 to 31/December/2023). The search strategies applied keywords and subject headings to harvest relevant literature on VR program development for caregivers of PLWD. The following websites were searched: AgeWell (https://agewell-nce.ca/31/December/2023). We also contacted original authors for further literature retrieval, obtaining two articles, and screened the reference lists of all included articles for additional studies. Detailed electronic search strategies are provided in Supplementary Table S2.
Collaboration with a medical librarian helped refine the search strategy to ensure comprehensive coverage of relevant articles. As a scoping review, we aimed to include all potential articles. The inclusion criteria were broad, encompassing studies in any language with English abstracts, with a cut-off date of December 2023. However, only full-text articles in English and Chinese were included for full-text screening due to our team’s language proficiency, ensuring accurate interpretation and analysis. Unpublished studies and conference abstracts were used to establish contact with corresponding authors to potentially access full-text studies.
2.6 Study selection and reviewing results
The identified articles were collated and uploaded into Covidence, a bibliographic reference management tool, to ensure systematic management of references and articles. Duplicate articles were automatically removed by Covidence and manually at a later stage. The review process consisted of two steps. First, two researchers independently reviewed titles and abstracts for relevance, with a third reviewer resolving any conflicts. Second, relevant articles underwent a full-text review against the following inclusion criteria: (a) formal caregivers in LTC facilities, (b) fully immersive VR (with at least an HMD headset), (c) VR training on dementia care, and (d) content related to barriers, facilitators, or impacts of VR program implementation. We included studies published in English and Chinese, with no time limit on the publication date. Various study designs were considered, including qualitative, quantitative, mixed designs, and systematic reviews. Articles were excluded if they: (a) addressed only informal caregivers (families) or medical and nursing students, (b) conducted the VR program in settings other than LTC facilities, (c) did not mention VR (e.g., video games, exergames, or other augmented reality technologies), (d) included only non-immersive or semi-immersive VR (without HMD equipment), (e) did not relate to dementia care, or (f) lacked content on barriers, facilitators, or impacts of VR program implementation.
The initial database search yielded 469 publications. After removing duplicates, 343 articles were screened by title and abstract, resulting in 48 potentially relevant articles. During the full-text screening, 39 articles were excluded for the following reasons: wrong study design (scoping review protocol; n = 1), wrong context (hospital; n = 1), wrong intervention (non-immersive or semi-immersive VR; n = 9), wrong participants (family caregivers or students; n = 24), and poster presentations without full text (n = 4). After discussing the eligibility of the articles with participants and family partners, nine publications were included in the final review. See Figure 1 for the PRISMA flow diagram detailing the review process (Page et al., 2021).
[image: Figure 1]FIGURE 1 | PRISMA flow diagram.
2.7 Mapping
We compiled the chosen articles into a spreadsheet, which provides a summary of the articles by author, publication year, country, research design, participants, sample size, interventions, VR contents, barriers, facilitators, and impacts.
2.8 Data synthesis
We employed a narrative synthesis method to accommodate the diverse designs and reporting styles of the studies. Data synthesis through narrative summary linked the findings to the study objectives and research questions.
Barriers and facilitators were evaluated using the Consolidated Framework for Implementation Research (CFIR) (Damschroder et al., 2022), which examines factors influencing implementation success across five domains: innovation (VR training program), inner setting (LTC settings), outer setting (society and policy), individuals involved (formal caregivers), and the process of implementation (education and training). This framework aids in understanding the complexities of adopting and integrating interventions within organizations.
The impact on staff competencies and resident wellbeing was assessed using the Kirkpatrick Four-Level Training Evaluation Model (Barros Una et al., 2023), a widely used framework for evaluating training program effectiveness. The model encompasses four levels: reaction, learning, behavior, and results, with a specific focus on caregiver competence and resident wellbeing.
Extracted data were assessed and categorized to develop themes. Data extraction was conducted independently by two researchers, followed by collaborative discussions and synthesis involving the entire research group. This approach ensured a rigorous and comprehensive analysis, incorporating multiple perspectives to enhance the validity and reliability of the findings.
2.9 Ethical considerations
This scoping review did not require research ethics approval or consent to participate because the methodology only consisted of data from articles in the public domain.
3 RESULTS
Table 1 summarizes the characteristics of nine eligible studies. Of these, three were conducted in the UK (Ball et al., 2015; Lee, 2019; Hicks et al., 2023), two in Canada (Holmes et al., 2023; Garcia et al., 2024), two in Taiwan (Sung et al., 2022; Tsai et al., 2023), one in Australia (Stargatt et al., 2021), and one in Korea (Kim, 2021). The study designs included two quantitative studies (RCTs) (Stargatt et al., 2021; Sung et al., 2022), two qualitative studies (Kim, 2021; Hicks et al., 2023), four mixed-methods studies (Ball et al., 2015; Holmes et al., 2023; Tsai et al., 2023; Garcia et al., 2024), and one review (Lee, 2019). A total of 362 formal caregivers participated, with a mean age range of 44.7–65 years and a maximum age of 82. The percentage of female participants ranged from 87.1% to 100%. Three studies did not report participants’ ages (Ball et al., 2015; Hicks et al., 2023; Holmes et al., 2023).
TABLE 1 | Summary of studies on VR training for formal caregivers.
[image: Table 1]3.1 VR equipment
Regarding VR equipment, four studies used Oculus VR headsets (Ball et al., 2015; Stargatt et al., 2021; Holmes et al., 2023; Tsai et al., 2023), two used HTC VIVE (Kim, 2021; Garcia et al., 2024), and one used Google Cardboard (Hicks et al., 2023). One study did not specify the headset used (Sung et al., 2022).
In terms of VR content perspectives, five studies used a first-person perspective (Ball et al., 2015; Lee, 2019; Stargatt et al., 2021; Sung et al., 2022; Hicks et al., 2023), one used a second-person perspective (Kim, 2021), one used a third-person perspective (Garcia et al., 2024), one used both first and second-person perspective (Tsai et al., 2023), and one employed all three perspectives, representing PLWD, formal caregivers, and observers (Holmes et al., 2023). Scenarios consist of mealtime (Garcia et al., 2024), bathing (Kim, 2021), shopping (Lee, 2019; Hicks et al., 2023), walking home (Lee, 2019; Hicks et al., 2023), making tea (Lee, 2019; Hicks et al., 2023), visiting clinic (Holmes et al., 2023), lobby or room navigation (Ball et al., 2015; Stargatt et al., 2021). Two studies focus on visual impairment (Sung et al., 2022) and BPSD (Tsai et al., 2023), with unspecified scenarios.
3.2 Barriers and facilitators of implementation of VR training
The CFIR framework contributed to the analysis of barriers and facilitators, as shown in Table 2.
TABLE 2 | Barriers and facilitators of implementation of VR training for formal caregivers.
[image: Table 2]3.2.1 Barriers
Most barriers reported were in the innovation domain of the CFIR framework, which can be categorized into sensory, technical, content, experience, and other barriers. Among these, simulation sickness was the most commonly reported barrier (6/9), followed by uncomfortable headsets (3/9). Other issues included limited immersion, interaction, realism, and clarity, as well as content-related concerns such as the lack of dementia representation and insufficient scenario variety. Additionally, high costs and potential stigmatization were noted as barriers.
In the individual domain, various LTC staff participant groups reported challenges, including dizziness due to aging and presbyopia, as well as limited VR experience, which hindered usability (Tsai et al., 2023). Other reported issues included embarrassment and anxiety, particularly for first-time users or those experiencing eye coverage (Kim, 2021).
The outer settings domain presented both challenges and opportunities. While the COVID-19 pandemic reduced willingness to participate in research (Tsai et al., 2023), there is also an increased demand for innovations to improve care (Garcia et al., 2024). Holmes et al. (2023) used simulated participants (SP) in VR training and noted higher costs and increased effort. Stargatt et al. (2021) found VR workshops to be slightly more expensive than in-person workshops. For implementation, Holmes et al. (2023) suggested that more time should be allocated to orientation to help participants learn about the virtual space, headset, and hand controls before entering the VR environment.
3.2.2 Facilitators
Most facilitators reported that they were also in the innovation domain and were categorized into technical, content, experience, and other facilitators. VR and accompanying technologies, such as cloud platforms and free apps, facilitate the expansion and participation in training programs (Hicks et al., 2023; Holmes et al., 2023; Garcia et al., 2024). Updated hardware and software help reduce simulation sickness (Ball et al., 2015), while generative AI can replace SPs and offer more complex behavioral scenarios (Holmes et al., 2023). Combining VR with traditional dementia suits also enhances the empathy experience (Lee, 2019).
High immersion, interactivity, and embodied experiences improve participant engagement (Ball et al., 2015; Lee, 2019; Holmes et al., 2023; Garcia et al., 2024). Audio and visuals, such as narration of the protagonist’s thoughts, rapid heartbeat, and screen blurring, evoke emotional engagement (Hicks et al., 2023; Garcia et al., 2024). VR, combined with group meetings, can create a safer, more comfortable learning environment (Kim, 2021; Sung et al., 2022; Tsai et al., 2023). In terms of content, participants prefer switching between different perspectives (Holmes et al., 2023), with filmed scenarios being perceived as more realistic than digital ones, contributing to higher authenticity (Kim, 2021; Hicks et al., 2023; Holmes et al., 2023). Additionally, participants expressed a need for more versatile scenarios, repetition, and evaluation (Kim, 2021; Holmes et al., 2023; Garcia et al., 2024). Co-creating virtual scenarios with PLWD and ensuring scenarios allow for the application of clinical knowledge are also facilitators (Hicks et al., 2023; Holmes et al., 2023).
In the outer settings domain, Kim and Hicks highlighted the demand for distribution, with positive experiences leading participants to recommend VR training to colleagues. In the individual domain, personal attributes such as interest, curiosity, confidence, perseverance through sickness, preference for practice, and knowledge humility motivate participants to join VR training (Ball et al., 2015; Kim, 2021; Holmes et al., 2023; Garcia et al., 2024). The VR training program also suits individuals from various cultural backgrounds and those without gaming experience, while it resonates with those who have experience working with PLWD (Ball et al., 2015; Stargatt et al., 2021). In the inner settings domain, cost-effectiveness and integration into current programs can encourage institutional acceptance of VR training (Hicks et al., 2023; Holmes et al., 2023; Garcia et al., 2024). For the implementation domain, support from facilitators and peers, orientation ahead of time, and maintaining physiological arousal can facilitate the success of VR training programs (Ball et al., 2015; Kim, 2021; Sung et al., 2022; Holmes et al., 2023; Tsai et al., 2023).
3.3 Impacts
The Kirkpatrick model was used to evaluate the effectiveness of this VR training program for formal caregivers, as shown in Table 3. The VR training program demonstrated the potential to influence caregiving at multiple levels, from initial reactions and learning to behavioral changes and broader systemic impacts.
TABLE 3 | Impacts of implementation of VR training for formal caregivers.
[image: Table 3]3.3.1 Level 1. reaction
VR presentation method provides immersive experiences and simulates real-life scenes (Ball et al., 2015; Hicks et al., 2023; Tsai et al., 2023; Garcia et al., 2024). Most participants saw the VR experience as a fantastic tool and were interested in such new teaching methods (Kim, 2021). However, participants mentioned that the sound in the lesson plan was blurred, and their eyesight deteriorated, making them feel lonely, helpless, and afraid at the same time during the process (Hicks et al., 2023). After the VR experience, most participants expressed that the frustration they felt during the experience would make them more empathetic and better able to understand the situations that dementia patients encounter in their daily lives (Ball et al., 2015). Such learning experiences provide participants with ‘next-level’ dementia-awareness training through touch and vision (Hicks et al., 2023).
3.3.2 Level 2. learning
3.3.2.1 Knowledge
Overall, the literature demonstrates that experiential learning in VR is highly effective at increasing knowledge. VR training helps formal caregivers understand the dementia care environment and BPSD, bridge gaps between theory and practice and connect knowledge with personal experience (Ball et al., 2015; Stargatt et al., 2021; Sung et al., 2022; Hicks et al., 2023; Holmes et al., 2023; Tsai et al., 2023; Garcia et al., 2024). The VR experience integrates theoretical knowledge related to dementia, as highlighted by two articles using the Dementia Knowledge Assessment Scale (DKAS) to measure understanding (Stargatt et al., 2021; Sung et al., 2022). The DKAS consists of 25 questions across four aspects, with a total score of 50 points; higher scores indicate greater dementia knowledge (Annear et al., 2017). One study reported that the DKAS scores of formal caregivers increased from 30.34 to 37.54 1 month after completing 3 months of VR training. In contrast, another study did not observe a significant increase in DKAS scores but reported improvements in Understanding of Dementia Care Environments (UDCE) scores, particularly among non-English-speaking and younger participants (younger than median age 46). Enhancing basic dementia theories through VR has numerous clinical care benefits, such as reducing falls and chest infections (Slater et al., 2019). Kim (2021) emphasized that beyond basic clinical knowledge, it is crucial to understand the formal caregivers of people with dementia and how patients manage their lives. The study also addressed issues like dementia behavior, communication between patients and carers, and maintaining patience (Kim, 2021).
3.3.2.2 Skills
VR training programs can help formal caregivers improve communication skills, identify BPSD triggers, suggest solutions, and deliver safe, compassionate, and responsive care (Holmes et al., 2023; Tsai et al., 2023; Garcia et al., 2024). Compared to traditional learning, VR lesson plans offer real-time interactivity and the ability to practice complex scenarios. To enhance skills in managing dementia, the literature suggests caregiving skills, interaction with dementia patients, communication skills, and self-training lives for dementia patients (Kim, 2021). All the research primarily assessed the impact, effectiveness, or usability of VR training course immediately after the training, with no studies addressing the long-term retention of dementia care skills, highlighting an important gap for future research.
3.3.2.3 Attitudes
VR training programs can help build up empathy in formal caregivers in caring for PLWD (Ball et al., 2015; Lee, 2019; Stargatt et al., 2021; Sung et al., 2022; Tsai et al., 2023). In terms of the lesson plan itself, participants noted that the realistic scenarios and repeated practice provided by VR training significantly increased their confidence in caring for patients with dementia (Kim, 2021; Sung et al., 2022; Holmes et al., 2023). They become more patient and caring and regard themselves as a potential environmental trigger to BPSD (Ball et al., 2015; Garcia et al., 2024), with one second-year physiotherapist reflecting, “OK, that was scary. I now know what it must feel like, and I need to be much more patient and understanding. It must be so scary.” They were also impressed by this experience, finding learning from the first-person perspective helpful (Holmes et al., 2023).
Regarding attitudes toward dementia patients, measured by the Dementia Attitudes Scale (DAS), higher scores indicate more positive attitudes toward dementia (O’Connor and McFadden, 2010). Participants showed slightly higher positive scores (87.02 vs 82.93) after the post-test (Stargatt et al., 2021).
3.3.3 Level 3. behavior
After the virtual training intervention, participants demonstrated improved knowledge and confidence regarding the needs of people with dementia. For example, in the study by Garcia et al., one learner reported, “Mr. Smith seemed to be affected by all the simultaneous noises and information that were co-occurring at the scene.” This enabled them to modify their interactions and interpersonal approaches with PLWD, as well as adopt a more empathetic perspective. They were also able to effectively apply new techniques to responsive behaviors, such as responding more patiently and promptly to patient needs (Holmes et al., 2023; Tsai et al., 2023).
3.3.4 Level 4. results
VR training programs benefit PLWD by helping address challenges within LTC facilities and enabling trainees to apply their newfound knowledge in everyday situations. For example, trainees paused and gave more time to individuals struggling with tasks, such as finding their change in a busy supermarket (Hicks et al., 2023; Tsai et al., 2023). Additionally, VR can challenge younger learners to confront and reduce the stigma associated with aging and dementia (Hicks et al., 2023).
4 DISCUSSION
This review underscores the increasing adoption of VR-based training for formal caregivers in dementia care. The studies examined span diverse geographical regions, methodologies, and participant demographics, offering a comprehensive understanding of the barriers, facilitators, and impacts associated with implementing immersive VR training programs for formal caregivers. The nine literature reviewed were published from 2015 to 2024. The primary findings of this study indicate that the VR training program offers a positive learning experience, significantly enhances participants’ knowledge, skills, and attitudes toward dementia, fosters empathy by evoking negative emotions, and enables formal caregivers to apply their learning in practice to effectively address patient challenges.
To ensure the successful implementation of VR training for formal caregivers, careful consideration should be given to the main barriers and facilitators within the innovation domain. Key barriers include sensory issues such as simulation sickness, discomfort from headsets, limited immersion, unrealistic virtual interactions, and scenarios not fully representative of dementia care. These challenges can impact user experience and reduce the effectiveness of training. Conversely, facilitators within this domain emphasize the importance of high-quality VR content and advanced technologies. Factors such as improved hardware and software to minimize simulation sickness, the integration of generative AI to create more complex scenarios, and the use of immersive and interactive elements enhance the learning experience. Additionally, co-creating scenarios with formal caregivers and PLWD, and incorporating diverse perspectives and relatable experiences, contribute to higher engagement and relevance. By addressing these barriers and leveraging these facilitators, organizations can enhance the usability, effectiveness, and adoption of VR training programs among formal caregivers.
Simulation has long been a foundational tool in nursing education, effectively training both novice and expert learners in clinical skills, competencies, and professional attitudes. Traditional simulation techniques, such as mannequin-based scenarios or standardized patient interactions, have demonstrated their value in replicating clinical environments and building learner confidence (So et al., 2019). VR takes this a step further by enhancing simulation fidelity, providing immersive and interactive experiences that engage learners on cognitive, emotional, and sensory levels (Tsai et al., 2023). The diverse learning outcomes from VR training programs highlight its potential for addressing varied educational needs. Stargatt’s findings underscore a distinction between the impacts on older and younger participants (Stargatt et al., 2021). Older learners were better able to relate to dementia and enhance their empathy, likely due to personal connections or life experiences that resonated with the scenarios. Younger participants, on the other hand, demonstrated greater gains in acquiring dementia care knowledge and practical skills, benefiting from the interactive and detailed training design. This dual impact highlights VR’s versatility, offering both emotional engagement and technical skill development tailored to learners’ age and experience levels. Moreover, VR training programs show particular value in deepening learners’ understanding of the lived experiences of PLWD. Hicks et al. (2023) noted that even participants who were already knowledgeable about dementia care challenges gained a deeper appreciation for the psychological toll of these barriers through the immersive qualities of VR. Ball et al. (2015) emphasized that VR resonates strongly with those who have prior experience working with PLWD, such as through placements or personal caregiving stories. This connection facilitates a richer and more meaningful learning experience. In summary, while VR initially strengthens empathy through emotional immersion, a more profound empathy can be cultivated as learners advance to mastering dementia care knowledge and skills, suggesting a two-step approach to comprehensive dementia care training.
Scenarios in the reviewed studies include mealtime, bathing, shopping, walking home, making tea, visiting a clinic, and navigating lobbies or rooms (Ball et al., 2015; Lee, 2019; Kim, 2021; Stargatt et al., 2021; Hicks et al., 2023; Holmes et al., 2023; Garcia et al., 2024). VR content can be broadly categorized based on training objectives: first-person perspectives aim to help learners experience the emotions of PLWD and foster empathy (Ball et al., 2015; Lee, 2019; Stargatt et al., 2021; Sung et al., 2022; Hicks et al., 2023), while second- and third-person perspectives focus on training learners to recognize BPSD triggers and practice responses to these situations (Kim, 2021; Holmes et al., 2023; Tsai et al., 2023; Garcia et al., 2024).
Simulation sickness emerged as one of the most significant barriers in implementing VR training, causing notable user discomfort (Ball et al., 2015; Kim, 2021; Hicks et al., 2023; Holmes et al., 2023; Tsai et al., 2023; Garcia et al., 2024). This discomfort, including blurred vision, dizziness, and general physical unease, not only affected participants’ comfort but also hindered their ability to sustain attention and fully engage in VR scenarios. Tsai et al. (2023) highlighted older participants, particularly those with presbyopia or limited VR experience, were more susceptible to such symptoms, underscoring the need for VR training programs tailored to accommodate age-related visual impairments.
While simulation sickness was commonly reported qualitatively in studies, one study quantitatively assessed it using the Simulator Sickness Questionnaire (SSQ) (Garcia et al., 2024). Garcia et al. (2024) found that simulation sickness was mild overall (mean SSQ score: 3.27), explaining why it was generally tolerable in another dementia care VR training study and did not lead to participant dropouts (Ball et al., 2015). Garcia et al. (2024) also analysed the correlation between SSQ and immersive tendencies questionnaire (ITQ), reporting weak correlations between sickness and immersion (r = 0.23) but moderate to strong correlations with immersive tendencies during gameplay (r = 0.64) and emotional arousal (r = 0.77). These findings suggest that simulation sickness in dementia care VR training is often triggered by the negative emotions evoked during virtual interactions, making it distinct from other VR applications.
Several strategies have been proposed to mitigate simulation sickness. Keeping participants seated during sessions (Tsai et al., 2023; Garcia et al., 2024) and upgrading hardware and software—such as maintaining high frame rates, reducing mouse sensitivity, creating world-based interactions, and removing vertical motion—are effective measures (Ball et al., 2015). Conflicting evidence exists regarding VR exposure duration: while Kim (2021) found longer sessions exacerbated sickness, Hicks et al. (2023) noted reduced symptoms among participants with greater exposure to VR over time. Furthermore, Kennedy et al. (2000) identified that exposure duration positively correlated with simulation sickness, whereas repeated exposure reduced overall symptoms. Both Ball et al. (2015) and Holmes et al. (2023) emphasized the role of high-quality VR technology in reducing discomfort, offering hope that advancements in VR equipment could further mitigate these challenges.
To minimize motion sickness and physical strain, VR experiences are suggested to prioritize ergonomic design, such as adjustable focus and interpupillary distance. Gradual acclimatization to VR environments could also help participants adapt and enhance the immersive experience. As VR technology continues to evolve, addressing these barriers will be critical to ensuring widespread adoption and effectiveness of VR training in dementia care.
Immersion, interaction, embodiment, and authenticity are regarded as the core characteristics that enhance the sense of realism in VR, which positively impacts user experience during VR training (Gonçalves et al., 2023). Failure to achieve these elements can act as barriers, while successfully fulfilling them can serve as facilitators. Garcia et al. (2024) reported that participants generally positioned VR between training videos and real-world situations, with VR being perceived as closer to the real world in terms of immersion. Garcia et al. (2024) also noted that some participants found multisensory inputs helped make non-human virtual environments (such as rooms and objects) feel more realistic, although the movements and physical characteristics of virtual people lacked realism. Hicks et al. (2023) highlighted that scenarios perceived as unrealistic detracted from practitioners’ otherwise positive experiences, with two participants even refusing to wear headsets due to their feelings of unreality. Hicks et al. (2023) also found that film-based scenarios were perceived as more realistic and preferred over digital ones. These findings suggest that human elements in VR are more difficult to render realistically than non-human objects or that participants have higher expectations for the realism of virtual humans compared to the virtual environment. This insight points toward a potential direction for the development of VR training content, focusing on improving the realism of virtual humans.
Two studies highlighted the role of interest and curiosity in enhancing VR training programs (Kim, 2021; Garcia et al., 2024). Participants expressed frustration when limited to an observer role, unable to interact with virtual characters (Garcia et al., 2024). They preferred shifting between perspectives—residents, caregivers, and observers—to enhance their learning experience (Holmes et al., 2023). This indicates that VR’s ability to engage curiosity and interest is key to facilitating deeper learning. The increased engagement from VR training can be seen in studies that improved learners’ understanding of dementia care. VR programs can stimulate pre-intervention willingness to learn and boost satisfaction and learning outcomes afterward. Inoue et al. (2024) found that VR programs, particularly those featuring immersive dementia videos, enhanced community members’ understanding of dementia. This highlights how VR not only fosters interest and curiosity but also improves training outcomes, benefiting both caregivers and those they care for.
Cost is a critical factor influencing the adoption of VR training in certain institutions. The high initial investment for VR hardware and ongoing expenses for software updates and maintenance can be prohibitive for many educational institutions (Holmes et al., 2023; Wang et al., 2023). Additionally, Holmes et al. (2023) highlighted that the use of human SPs also incurs significant costs, which could limit the scalability of VR training in nursing practice. However, the effectiveness of SP-based simulations reinforces their central role in healthcare training. Holmes further emphasized the importance of training with human SPs to address some limitations of current VR equipment, such as the inability to simulate transitions between sitting and standing. Garcia et al. (2024) suggested that VR training could serve as a viable alternative to high-cost in-person training with simulated patients, with long-term benefits outweighing the significant upfront costs. Therefore, cost-effectiveness analysis is crucial for institutions to make informed decisions regarding VR adoption.
When evaluating the impact of VR training on dementia care using Kirkpatrick’s Model, it becomes evident that VR training possesses unique characteristics that set it apart from other training methods. Typically, Level 1 of Kirkpatrick’s Model focuses on learner satisfaction, assessing participant reactions such as engagement, enjoyment, and the relevance of the content to their needs (Muirhead et al., 2021). However, in the context of VR training for dementia care, this level extends beyond positive feedback to include negative emotions such as frustration, anxiety, or discomfort. These emotions provide a valuable opportunity for learners to experience the feelings often encountered by PLWD. Ball et al. (2015) noted that when first-person perspectives were applied, learners reported feelings of fear, depression, frustration, and isolation. Similarly, Holmes et al. observed that when all three perspectives—first-person, second-person, and third-person—were utilized, learners experienced frustration and anxiety. These emotions mirror the challenges faced by both PLWD and their caregivers, providing critical insights into the emotional dynamics of dementia care. Furthermore, the ability of VR to evoke such emotions highlights its role in preparing learners for the psychological complexities of real-world caregiving. It also underscores the importance of providing a safe and controlled learning environment, which VR can uniquely deliver. Beyond replicating realistic scenarios, VR training has the potential to escalate the complexity of scenarios, exposing learners to increasingly tricky and nuanced situations (Ball et al., 2015; Garcia et al., 2024). This feature in VR enables presenting a wide spectrum of challenges in dementia care, preparing frontline staff with different levels of experience to manage these challenges. By immersing learners in emotionally charged and high-stakes scenarios within a safe environment, VR equips them with the emotional resilience and problem-solving skills necessary for effective caregiving, reinforcing its critical role in enhancing dementia care training. However, the lack of research on the long-term retention of dementia care skills following VR training suggests a critical gap in understanding the sustained impact of such interventions. Future studies should explore how well caregivers retain and apply these skills over time, as well as identify factors that support long-term competency. Addressing this gap could enhance training programs by incorporating reinforcement strategies to ensure lasting benefits in dementia care.
For VR dementia care education to achieve equity and robust impact across diverse care settings, including rural areas, it must be accessible, inclusive, and adaptable. This involves incorporating culturally relevant content, multiple language options, and ensuring compatibility with varying levels of digital infrastructure to bridge disparities in training access. In rural settings, where access to specialized dementia education may be limited, VR can serve as a scalable solution, providing high-quality training without the need for frequent travel. Additionally, cost-effective implementation strategies are needed to integrate VR into different care environments, from home care to long-term care facilities. By prioritizing accessibility and sustainability, VR training can provide continuous skill reinforcement, leading to lasting improvements in dementia care practices and better outcomes for individuals living with dementia.
4.1 Strengths and limitations
This scoping review made threefold key contributions to current literature: (1) it provides a comprehensive overview of the current status and potential impacts of VR training for frontline formal caregivers on dementia care in LTC settings; (2) it advanced knowledge in barriers and facilitators to implementing VR training for frontline formal caregivers; and (3) it offers insights into future research and practice in VR training for staff for a better dementia care in the focused setting.
Our study ensured scientific rigor by adhering to the JBI guidelines. We also included studies with various research design (e.g., qualitative, quantitative, mix-methods), different types of studies (e.g., published and unpublished articles; conference proceedings) and two languages (English and Chinese). We encompassed articles published within a wide range of time. The credibility of our review is further enhanced by involving an interdisciplinary team of members from diverse countries and cultural backgrounds, ensuring relevance and inclusivity.
One limitation of this review is the exclusion of studies published in languages other than English and Chinese, which may result in the omission of valuable research from other linguistic and cultural contexts and introduce potential language bias. Further, our study result is limited by databases we searched and is potentially biased by the biases embedded in the original articles. For example, some authors may be more inclined to report facilitators than barriers in implementing VR training programs to staff.
4.2 Implications
Future research and nursing practice are recommended to leverage barriers and facilitators reported in this scoping review to explore the acceptance and effectiveness of future VR training programs in LTC settings, especially at the systemic level (health authority level; provincial and federal government level).
4.2.1 Research implications
Future research should focus on addressing key barriers within the innovation domain, particularly sensory and technical challenges, such as simulation sickness, headset discomfort, and limited virtual interactions. Studies should investigate optimal hardware and software configurations, including frame rate adjustments and interaction design, to reduce simulation sickness and enhance immersion. Additionally, research can explore the integration of generative AI into VR program development to create authentic and dynamic scenarios that address the diverse needs of formal caregivers.
Content development is another critical area for research. Creating scenarios that are representative of dementia care and allow for versatile levels, repetition, and evaluation can improve the applicability of VR training. Co-creation with caregivers and PLWD should be prioritized to ensure relevance and authenticity. Research should also examine the cost-effectiveness of VR programs, particularly for widespread adoption and integration into existing training curricula.
Researchers are also recommended to investigate novel approaches to assess the long-term effect of VR training programs for staff in their dementia care delivery. For example, researchers can focus on behavioral changes in caregiver-patient interactions reflected by adopting measurements (e.g., quality of care provided by staff to residents). Researchers can also evaluate broader outcomes such as stigma reduction and patient problem-solving.
Lastly, it is essential for researchers to explore VR training programs that considered cultural and demographic adaptability for staff, residents and LTC homes. Future studies can explore VR training programs tailored to staff from various cultural and professional backgrounds, as well as individual preferences, while minimizing barriers such as age-related discomfort or anxiety to help improve accessibility and inclusivity.
4.2.2 Nursing practice implications
In practice, nursing educators should focus on enhancing the usability and accessibility of VR training programs. Addressing barriers like simulation sickness and discomfort from headsets can be achieved through proper orientation, ergonomic improvements, and gradual acclimatization. Providing group education sessions with adequate facilitator support can ensure a safer and more engaging learning environment. Similarly, dementia education programs for future staff educators and trainers are suggested to centre on factors that enable or hinder frontline staff in learning dementia care delivery through VR within local contexts. VR training should aim to improve caregiver’s knowledge of dementia care environment, BPSD, and communication skills while fostering empathy, confidence, and patience. The training content should prioritize clinical relevance by incorporating scenarios that help formal caregivers recognize and respond to BPSD. These scenarios should also allow learners to apply theoretical knowledge to practice, fostering skills in empathy, communication, and problem-solving. Encouraging feedback from participants can guide scenario updates and improve training outcomes.
VR training programs should be integrated into existing educational frameworks with a focus on cost-effectiveness and scalability. Leveraging cloud platforms, free downloadable applications, and remote simulation can expand access. Emphasizing the positive learning experiences and practical benefits of VR can motivate adoption among formal caregivers and institutions, ultimately transforming dementia care practices.
Finally, training can drive meaningful changes in care provider interactions with PLWD, enabling them to provide more responsive, patient-centered care. By addressing stigma and equipping formal caregivers with problem-solving skills, VR training can have a lasting impact both inside and outside the workplace.
5 CONCLUSION
In conclusion, this scoping review provides a comprehensive overview of the emerging literature on VR training for supporting dementia care frontline formal caregivers. The results indicate that barriers such as simulation sickness, uncomfortable headsets, and limited immersive experiences can hinder the effectiveness of VR programs, while facilitators like technical advantages, immersive and interactive experiences, and proper orientation and support enhance their impact. VR training can positively affect caregiving at multiple levels, including initial reactions, learning (knowledge, skills, and attitudes), behavioral changes, and broader systemic outcomes. Overall, VR has the potential to revolutionize healthcare education and training, particularly in the field of dementia care. By providing a safe and effective learning environment and equipping healthcare professionals with knowledge, practical skills and empathy, VR can improve the quality of care for individuals with dementia and enhance the overall resident wellbeing.
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icks et al,, 2023; Holmes et al., 2023; Tsai etal.,

delivery safe compassionate and responsive care (Holmes et al,, 2023)
identify triggers and suggest solutions (Garcia et al., 2024)
improve communication skills (Kim, 2021; Tsai et al,, 2023)

build up empathy (Ball et al,, 2015; Lee, 2019; Stargatt et al., 2021; Sung et al., 2022; Tsai et al., 2023)
enhance confidence in caring for dementia patients (Kim, 2021; Sung et al., 2022; Holmes et al., 2023)
be more patient and caring (Ball et al., 2015)

see themselves as environmental agents to BPSD (Garcia et al., 2024)

Level 3 behavior

changed interactions and interpersonal approaches with PLWD (Garcia et al., 2024)
provide better care services (Tsai et al., 2023)
provide service to patients’ needs (Tsai et al, 2023)

Level 4 results

address the stigma of ageing and dementia (Hicks et al, 2023)
apply the learning outside the workplace (Hicks et al., 2023)
solve patients’ problems (Tsai et al,, 2023)

Note: BPSD: behavioral and psychological symptoms of dementia; PLWD: people living with dementia.
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design
Garcia et al. Canada mixed study 23 health formal caregivers working | HTC VIVE headset, | The simulation recreates mealtime
(2024) with PLWD, mean age 46.55 base station, controller | interactions and environmental triggers in
(24-82), female 87.1% LTCH to induce BPSD in PLWD. (third
person perspective)
Hicks et al. United Kingdom | qualitative study 20 care home practitioners Google Cardboard ‘The “A Walk Through Dementia” program
(2023) ‘headset immerses participants in the experience of a
person with dementia, facing challenges
such as buying ingredients from a
supermarket, walking home, and making a
cup of tea for the family.” (first person
perspective)
Holmes et al. Canada mixed study, pre-post | 11 participants (33.3% nurses and | Oculus Quest headset | PLWD attends a clinic, with the daughter
(2023) design allied staff, 33.3% feeding assistants) leaving briefly during the appointment
First person perspective (PLWD)
Second person perspective (formal
caregivers)
Third person perspective (bystander’s
perspective)
Tsai et al. Taiwan mixed method 10 female formal care provider, Oculus VR headset, Formal caregivers use VR to experience
(2023) approach mean age of 463 (23-72) controller dementia patients’ feelings, challenges (first
person perspective), and common BPSD
(second person perspective)
Scenarios were filmed by VR-based
equipment
Sung et al. Taiwan single-blind 124 home care workers (VR group | 360 VR video (HMD | One VR video shows visuospatial deficits in
(2022) cluster RCT n = 61), mean age 4474 (21-65), | required) dementia, while another depicts visual
female 927% hallucinations in Lewy body dementia, with
viewers seeing non-existent people or
animals in a living room. (first person
perspective)
Kim (2021) Korea qualitative study, pilot | 5 formal caregivers working in HTC VIVE pro, base | After defining BPSD, a grandfather with a
methodological study | nursing home, mean age 65 station, controller cane was shown in the bathroom for
bathing, swinging his arm and cane due to
hallucinations. (Second person perspective)
Stargatt et al. Australia RCT 114 dementia care workers (VR | Oculus Quest headset | EDIE program: Participants experienced
(2021) group n = 60); mean age 46.4, daily life as “Edie,” a PLWD, in a virtual
female 91.8% home, exploring features like bathroom
navigation and effective use of color and
lighting. (First-person perspective)
Ball et al. United Kingdom | mixed study, pre-post | 55 Participants (nurses, Oculus Rift headset | The MyShoes project is an immersive
(2015) design psychologists, OT, paramedics, PT, dementia simulation set within an
social workers) environment that includes an orientation
“lobby” level and a “home” level. (First
person perspective)
Lee (2019) United Kingdom | Review Not specified (participants in Not specified “A Walk Through Dementia” program (first
dementia sector) person perspective)

Note: BPSD: behavioral and psychological symptoms of dementia; EDIE: educational dementia immersive experience; LTCH: Long-term Care Home; OT: occupational therapist; PLWD:

people living with dement

: PT: physical therapi

; RCT; randomized control tri:
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irtual reality.
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