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Abstract 

Objectives: This scoping review aims to provide insight into the changing field of patient 

education by examining the incorporation of virtual reality (VR). 

Methods: The review follows the reporting guidelines outlined in the PRISMA-ScR. A 

comprehensive literature search was performed in PubMed, identifying sixteen studies for 

inclusion based on pre-defined eligibility criteria. The quality of the included studies was 

assessed using the PEDro scale for RCTs and the NHLBI assessment tools for other types of 

study. 

Results: VR as an educational tool is an effective and accessible tool to provide patients 

disease-specific knowledge, health knowledge, and maintenance of better health habits. 

Studies also reported enhancements in motivation, usability, interest, understanding, and 

peer support. However, limitations include reduced individualization of education, the 

occurrence of motion sickness, and potential technological issues. Most of the included 

studies used non-immersive VR.  

Conclusion: VR is an efficient educational tool for patients with various medical conditions, 

enhancing the communication of medical information and knowledge. Further research is 

essential to determine the specific patient groups that would benefit most from VR 

applications. The utilization of VR holds significant promise for the future.  
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Introduction 

Patient education is an essential aspect of healthcare that seeks to improve a patient's 

comprehension of their illness, therapy, and behaviors that promote good health (Cutilli, 

2020). Providing patient education of excellent quality enables individuals to make well-

informed choices regarding their healthcare, promoting independence and resulting in higher 

levels of satisfaction, adherence to treatment programs, enhanced physician-patient 

relationships, and improved health outcomes (Marcus, 2014; Osterberg & Blaschke, 2005; van 

der Kruk et al., 2022). Nevertheless, the intricate nature of health information might lead to 

cognitive overload, impeding patients' capacity to comprehend and remember vital 

information (Paas et al., 2004). A considerable proportion of patients face difficulties in 

accurately recollecting information conveyed by healthcare practitioners immediately 

following consultations, hence emphasizing the obstacles in achieving effective patient 

education (Jimmy & Jose, 2011). 

While the importance of educational materials in improving the retention of information is 

widely documented, only a few information are available about the best way to provide this 

information to patients (Friedman et al., 2011). Although verbal communication and 

brochures are often used, they may not effectively guarantee understanding, which could 

result in negative events or less-than-optimal results (Marcus, 2014). Research has shown 

that videos, particularly those showcasing actual individuals in movement, are seen as more 

potent instruments for educating patients (Abu Abed et al., 2014). 

The role of therapists in educating patients about their diseases and treatments is essential 

for promoting patient awareness, health behavior, compliance, and satisfaction (Stenberg et 

al., 2019). Efficient teaching improves the patient-therapist connection and independence, 

leading to more involved patients and eventually superior care (Paas et al., 2004). 

Nevertheless, obstacles such as limited time, insufficient educational resources, cultural 

variations, language obstacles, and poor healthcare professional training can hinder the 

provision of excellent patient education (Freda, 2004). Further causes are the lack of 

reimbursement for time spent with the patient and the fact that healthcare providers may 

not have received specific training to deliver education correctly (Freda, 2004). 
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Research in knowledge construction and science education suggests that 'learning-by-doing' 

is an effective approach for individuals to retain scientific concepts. With the increasing 

importance of extended reality (XR), especially in therapeutic settings, there is a growing 

focus on its use in educating patients during therapy (Curran et al., 2023). XR is an interactive 

technique in which the patient can navigate and interact in a virtual environment. Two types 

of extended reality can be used for patient education. With VR the patients transport their 

virtual avatars into a virtual world for users to interact with. The patient can no longer see the 

environment around them, while with augmented reality (AR), the users can still see the real 

world, mixed with holograms (Andrews et al., 2019). A hologram is a three-dimensional object 

made of light that interferes with the real world (Workman, 2013). Previous research has 

mostly concentrated on using XR as an additional aid to treatment, but its potential as an 

instructional instrument for patients has not been extensively investigated in healthcare 

environments (Aziz, 2018). 

 

However, it is well known that this interactive way increases patient engagement and can 

provide increased motivation. Consequently, research has already shown that learning in a 

virtual environment facilitates the learning process (van der Kruk et al., 2022). It has been 

shown that using VR to care greatly adds value to motivation and adherence to therapy 

(Fandim et al., 2021; Maggio et al., 2019; Rodríguez-Mansilla et al., 2023). Because VR is often 

offered in a game form, it is seen as a fun challenge with many possibilities and challenges for 

the patients (Rodríguez-Mansilla et al., 2023). 

 

There has already been minimal research on the use of VR as an educational tool for patients. 

In recent years, there has been an increasing interest in the use of VR during rehabilitation. 

Therefore, this review aims to provide insight into the changing field of patient education by 

examining the incorporation of VR. It explores the possible advantages of VR in improving 

patient comprehension, adherence to therapy, and overall healthcare results. 
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Methods 

This review follows the reporting guidelines outlined in the PRISMA-ScR (Preferred Reporting 

Items for Systematic Reviews and Meta-Analysis extension for Scoping Reviews) checklist 

(Scoping, n.d.). 

Research question 

The study explores what is already known about using VR and AR as education tools. This is 

further divided into sub-questions: 

- What is VR/AR and what are the characteristics of using it as an educational tool to 

inform patients? 

- What are the benefits of using VR/AR as an educational tool in health care? 

- What are the current or potential limitations of using VR as an educational tool? 

Search strategy 

A literature search was performed to find relevant studies on using VR for patient education. 

Between September 2023 and March 2024, Pubmed was searched. No time restriction was 

used to keep the search strategy as complete as possible. The search strategy is based on 

mesh terms and general terms, combined with boolean operators. A detailed overview of the 

search strategy is presented in Figure 1. 

Eligibility criteria 

This scoping review's in- and exclusion criteria, presented in Table 1, were formulated with 

PICOs (Patient, Intervention, Comparison, Outcome, Study Design). Studies were included 

when education was an important aspect of the intervention. Important requirements are 

that education must be targeted toward patients. Subsequently, patient education should be 

done through the use of VR. The studies must be individual. They must be in English, Dutch, 

or French. The studies were excluded if: it is a review or a meta-analysis, the full text is 

unavailable, and when the education is directed to surgeons, medics, or students.  
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Literature search 

Two independent reviewers (F.S., S.S.) performed the literature search. The articles were first 

screened by title and abstract with the Rayyan collaboration and research tool. Each reviewer 

manually rates them according to the eligibility criteria (Table 1). This process is repeated 

while screening full text. If reviewers needed clarification about whether a study met the 

requirements, they discussed among themselves to reach an agreement. Furthermore, the 

quality of the included studies was reviewed using the NHLBI (National Heart, Lung and Blood 

Institute) assessment tools or the PEDro scale according to the type of study. 
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Results 

The search strategy resulted in 2437 studies, screened on title and abstract. 2330 studies were 

excluded based on the provided eligibility criteria. 107 articles were fully screened and studies 

were finally included and checked for quality.  A PRISMA flowchart shows the process of the 

study selection (Figure 2). The quality of the individual studies was judged as fair to good, the 

individual results of the quality assessment are presented in Tables 3 to 6. 

 

Patient characteristics  

This review contains a variety of populations, genders, conditions, and ages. All the included 

studies contain a total patient population of 474 patients, the complete descriptions of the 

studies are presented in Table 2. Population numbers ranged from 6 to 95 participants and 

included a variety of pathologies/conditions. The most common populations were patients 

with cardiac problems (3/16), patients with low back pain (2/16), and patients with COPD 

(2/16) and diabetes (2/16). Other conditions were patients with head and neck cancer (1/16), 

patients with long covid (1/16), post-surgery patients (1/16), patients with chronic pain 

(1/16), football players (1/16), and a variety of populations with multiple diseases (2/16).  
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The most common study design is an interventional study (10/16). Other study designs were 

Randomized Controlled Trials (3/16), a pilot study (1/16), an observational study (1/16), and 

a comparative study (1/16). All included studies were published between 2017 and 2023.  

Virtual reality characteristics  

In Table 2, the characteristics of the VR programs can be found. Five studies used a VR 

headset, which is “a head-worn apparatus that completely covers the eyes for an immersive 

3D experience” (Definition of VR Headset, n.d.). Five other studies used screen-based VR 

platforms, where individuals are visualized as avatars. Bionautica Trails, a treadmill connected 

to a screen has been used in one study, when the person steps on the treadmill they move 

forward on a path. Other VR programs were Microsoft Teams (2), online websites (2), and a 

self-developed application (1). The online websites named ‘Cardiac College’ and ‘Diabetes 

College’ provide comprehensive online educational resources, supplemented with telephone 

consultations or exercise interventions.  

Content programme 

Various programs were utilized for educational purposes. First, Microsoft Teams was used as 

a program for the virtual pain management of patients with different medical conditions. 

These patients were divided into focus groups that discussed relevant topics, leading to a set 

of insights for each group (Booth et al., 2022).  

 

Another study using Microsoft Teams is performed by patients with long Covid (LC). Topics of 

this virtual course are: understanding LC, fatigue management, causes of breathlessness, 

sleep and relaxation, mental wellbeing, diet, exercises and activity, breathing retraining, and 

progressing exercise and activity. This approach emphasized self-management, behavior 

changes, and peer support (Flannery et al., 2022). 
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Additionally, the virtual platform Second Life was used for patients with cardiac problems. 

Participants attended educational sessions on cardiovascular health behaviors (physical 

activity, diet) and cardiac risk factors (smoking, hypertension, hyperlipidemia). The patients 

also received more information about relevant topics for cardiac patients such as sexuality, 

information about their heart disease, and heart medication. They also received information 

from an online dietician and exercise physiologist (Brewer et al., 2017). 

 

The next program for participants with cardiac problems is performed on Bionautica Trails. 

During treadmill exercises, patients receive educational pop-ups about sports, diet, 

medication, and symptoms of heart failure. This approach helps participants learn how to 

better care for their heart during recovery and provides educational tools to continue 

improving their health in the future (Gulick et al., 2021). 

 

Further program utilizes VR headsets for patients with chronic pain. Topics of the educational 

videos are more information about what pain is, the fact that movement can be helpful, that 

hurt does not equal harm, mindfulness, and they were motivated to change behavior (Brown 

et al., 2023). A different VR training program for patients with chronic LBP is Reducept: 

“Reducept consists of five different parts namely the Nerves, Spinal cord, Brain, Alarm centre, 

and control room” (de Vries et al., 2023). In this way, the patient learns more about pain 

sensation, pain ports, how the brain reacts less strongly to pain stimuli, and the focus on pain 

feelings. They learned more about pain not equal to harm and how pain can interact with 

emotions, memory, and thought. Metaphors are used to enhance understanding of these 

concepts (de Vries et al., 2023).  

 

DRESS-kinesis is used by low back pain patients and focuses on self-management of pain and 

disability. Patients receive evidence-based educational messages about physical activity and 

exercise habits, risk factors, psychological aspects, current health status, and central 

sensitization (Franchini et al., 2022). 
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Additionally, a VR headset program is designed for employees to address ergonomic risk 

factors. The educational sessions were based on three key risk factors: improper postures, 

repetitive movement, and handling heavy loads. The participants perform different tasks on 

each risk factor in a VR simulation of their work environment (Diego-Mas et al., 2020). 

 

WebXR platform is used by patients with head-neck cancer. The educational focus is on self-

management and promoting physical, mental, and emotional health. The education aims to 

enhance the quality of life, body image, and self-esteem of patients. Patients receive 

information about swallowing disorders and exercises often relevant to those with HNC 

(Greenway et al., 2023). 

 

Educational programs can also be performed on websites. The diabetes college is based on 

five key aspects of diabetes: treatment of diabetes, the importance of an active lifestyle, 

healthy food, well-being, and how to control diabetes. The website promotes self-

management, behavior change, and goal-setting (Seixas et al., 2022). Cardiac College is 

another educational website. The material included education of physical activity, nutrition, 

psychosocial well-being, pharmacotherapy, and action planning (Santos et al., 2023).  

 

The next education program, named Make Play Saf VR app, provides concussion education to 

athletes aged 9-12 years. This program offers comprehensive information on recognizing 

concussion signs and symptoms, as well as guidance on reporting a suspected or confirmed 

concussion to an appropriate adult, such as a parent or coach. Additionally, the program 

includes a VR scenario where participants experience a simulated concussion and encounter 

various symptoms and signs firsthand (Sullivan et al., 2023).  

 

SLIDES is a virtual community aiming to provide diabetes self-management education and 

social support. The education is organized in support sessions between participants and 

educators. This results in an online community with avatars. The avatars can move around in 

the virtual platform and get more information about the disease, diets, emotions, and self-

beliefs (Pérez-Aldana et al., 2021). 
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Several programs promote education to COPD patients. The first is the Avachat, which 

addresses four priority self-management scenarios where patients seek more information.  

These topics are disease-specific information, acute exacerbations, emotional support, and 

motivation (Easton et al., 2019). The second program utilizes a  VR headset, providing COPD 

patients with information about their disease and the benefits of participating in pulmonary 

rehabilitation. Finkelstein et al. (2023) organized their educational content into five modules: 

introduction, rehabilitation overview, exercise overview, rehabilitation benefits, and 

telerehabilitation overview. 

 

Another program used for education is an augmented reality application that is used by 

patients who are undergoing surgery. This intervention requires patients to wear an AR 

headset, which provides a visual and narrated walkthrough of the operating room. The 

session lasts three minutes and aims to enhance patient knowledge. It delivers information 

on presurgical and postsurgical procedures, details about the operation they will undergo, 

and postoperative management and rehabilitation (Rizzo et al., 2023). 

Benefits and barriers  

The outcomes are documented in Table 2. The primary advantage observed is the 

amelioration of disease-specific knowledge (i.e., health literacy) of the patients. Studies also 

reported enhancements in motivation, usability, satisfaction, interest, understanding, and 

peer support. Furthermore, there is evidence of a decrease in fatigue, travel- difficulties and 

expenses, anxiety and a reduction in healthcare costs. Notable barriers included the use of 

technology and the fact that education is less individualized and not always suited for each 

and every patient.  
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Discussion 

This scoping review aimed to provide insight into the changing field of patient education by 

examining the incorporation of VR. Sixteen studies were included.  

 

The majority of the included studies employ non-immersive VR (%). It refers to a type of VR 

that does not fully immerse the user in a digital environment. In contrast to immersive VR,  

where the patient is not aware of the real world and the perspective can dynamically alter via 

head movements while wearing a VR headset. Non-immersive VR is a more cost-effective and 

easy-to-use method. It can indeed be performed on a tablet, smartphone, or computer, which 

is for most patients more accessible than a VR headset (Salatino et al., 2023). 

 

VR is becoming a popular tool for educating and supporting patients. Different types of VR 

make it easy and effective to provide patients with information (Easton et al., 2019). The 

education can improve patients' disease-specific knowledge, health knowledge, and 

maintenance of better health habits (Brewer et al., 2017; Finkelstein et al., 2023). 

Furthermore, VR-based educational initiatives afford temporal and spatial flexibility. It allows 

patients to access the information whenever and wherever they need it (Brewer et al., 2017). 

Plus, it saves them the difficulties and costs of traveling to a specific location (Booth et al., 

2022). 

 

Implementing this educational approach could enhance the healthcare system’s ability to 

increase the quality of care (by providing continuous education for patients) without 

increasing the workload for physiotherapists. As a result, it could contribute to a reduction in 

overall healthcare costs. Furthermore, early and effective education plays a pivotal role in the 

decrease of healthcare costs of unnecessary investigations, treatments, medications, and 

hospitalizations. A better prevention strategy not only enhances healthcare quality but also 

contributes to lower healthcare expenses (Franchini et al., 2022). 
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Another advantage of education in a virtual environment is the potential of avatar-mediated 

peer to peer interactions. Participants not only engage with educators but also with each 

other. This results in an online community comprising individuals facing similar health 

challenges or conditions. This peer support mechanism serves as an additional social factor 

(Pérez-Aldana et al., 2021). 

 

However, despite these - potential - positive points, VR as an educational tool also, currently, 

presents certain limitations that need to be addressed before this technology can be fully 

used and integrated into clinical care. First, accessibility remains a concern, as not all 

individuals have equal access to technology or the same level of digital literacy (Santos et al., 

2023). Those less familiar with technology or experience challenges with maintaining a stable 

internet connection may encounter barriers when attempting to access virtual platforms 

(Flannery et al., 2022; Santos et al., 2023). Furthermore, the use of this technology is not 

accessible to less developed countries or people less wealthy in our country which can further 

exacerbate health inequality Secondly, more specifically concerning immersive VR, headset 

presents certain challenges as well. Participants encountered difficulties setting up and 

operating the VR headset, noting constraints in available space within the virtual 

environment. Additionally, users reported a shortage of support personnel to address issues 

related to the VR headset. Given that the primary objective of virtual education is to facilitate 

seamless application and enable home-based usage, refinement in this regard is imperative 

(Brown et al., 2023). 

 

Another limitation associated with the use of VR technology is the occurrence of motion 

sickness. Motion sickness encompasses feelings of discomfort induced by movement, 

particularly evident during travel and immersion in VR environments (Zhang et al., 2015). 

However, in this case, when providing information and training environment this point should 

not be too much of an issue since VR sickness is mostly due to the flow (i.e., a sensation of 

motion) in the environment which is mostly the case in sports and racing games. Additionally, 

the weight of the VR headset may pose an obstacle for some individuals (Brown et al., 2023).  
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In this scoping review, the primary emphasis lies in exploring the utilization of VR as a tool for 

patient education. However, its applicability extends beyond patient education to include the 

training of medical professionals, surgeons, and students.  

 

For example, immersive VR facilitates surgeons in executing the principal steps of forthcoming 

operations completely virtually. Several studies have demonstrated that surgeons who 

undergo training via VR experience have a 29% increase in efficiency compared to traditional 

methods (Izard et al., 2018). 

Moreover, VR training simulators are beneficial for medical students and surgical residents, 

allowing them to familiarize themselves with various surgical instruments. The development 

of virtual simulators represents a significant advancement toward creating more intricate and 

comprehensive surgical simulations (Izard et al., 2018). 

 

Students also benefit from utilizing VR to enhance their comprehension and mastery of 

anatomy, a fundamental component of medical education. The virtual environment results in 

accurate information related to the shapes and sizes of bones, organs, and muscles. The 

anatomical structures situated in deeper layers can be shown to the students so they can 

imagine and perceive them better. Anatomy training with a 3D immersive VR system presents 

a promising alternative to traditional instructional approaches (Kurul et al., 2020). 

 

The limitations of this scoping review include that there were exclusively sources from a single 

database, Pubmed. Furthermore, most of the included studies are interventional designs that 

lack control groups. The included studies feature a limited patient sample size, thereby 

reducing the reliability of the findings for generalizing across the entire patient population. 

Due to the limited number of studies with a control group, this scoping review could not 

compare VR-based education with standard education. However, the limited studies that 

included a control group with standard education (n=4) reported some benefits of VR, such 

as a significant reduction in fear of surgery, increased satisfaction, and heightened interest in 

education compared to the standard education group (Diego-Más et al., 2020; Gulick et al., 

2021; Rizzo et al., 2023; Seixas et al., 2022).  

 



22 
 

This clearly highlighted the potential of these new technologies. However, to determine the 

extend to which VR can be used to enhance patient education, additional high-quality studies 

need to be conducted. While VR usage certainly offers some benefits, its suitability varies 

among individuals and pathologies.   
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Conclusion 

The current literature indicates that VR is an efficient educational tool for patients with 

different medical conditions. Patients find VR an effective platform for education. Patients 

have a better comprehension of the medical information and an enhanced understanding of 

their condition which can potentially lead to better treatment adherence and therefore 

quality. Additionally, VR demonstrates benefits in motivation, peer support, and usability. 

Despite the numerous advantages highlighted in existing literature, further investigation is 

essential to ascertain for whom VR might be beneficial.  
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