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Abstract: Mindfulness training has been proven to be effective in improving the mental 

health of people that face increasing stress and anxiety nowadays.However, due to factors 

such as the lack of resources for psychological services, expensive fees, uneven levels of 

leaders and time costs, it has not yet been truly popularized. At the same time, these 

professional training present certain challenges for first-time meditators. Virtual Reality 

(VR) technology, as an emerging technology, promotes the effects of mindfulness training 

by creating virtual scenes and providing immersive experiences, and its application in the 

field of mental health education is gaining attention. This project intends to explore the 

strengths, challenges and future development directions by sorting out the new changes of 

VR technology's mindfulness training in the field of mental health. By analyzing relevant 

research and practice cases, it is expected to provide reference and inspiration for further 

promoting the application of VR technology in the field of mental health education. 

1. Virtual Reality Technology: Opening New Horizons in Mental Health 

Virtual reality (VR) technology originated in the 1960s and has gone through the process of 

initial exploration to technological maturity. In 1965, the Office of Information Processing 

Technology of the ARPA in the U.S. first proposed the use of a computer screen as a window to 

view the virtual world, marking the beginning of Virtual Reality technology [1]. The first helmet 

display was introduced by Lincoln Laboratory in 1968, but Virtual Reality technology was not 

widely used due to its high cost and limited effectiveness. By 2009, the emergence of the Oculus 

Rift fueled a renaissance in Virtual Reality technology and gradually demonstrated its potential in a 

number of fields[2]. In the field of mental health, Virtual Reality technology is particularly 

promising in its ability to provide immersive experiences for the treatment of a wide range of 

psychological disorders, including anxiety, depression, and post-traumatic stress disorder. In 

addition, the application of Virtual Reality in mental health continues to expand with technological 

advances, showing great potential for personalized health management and remote psychological 

interventions[3].In the future, Virtual Reality technology is expected to play an even more important 

role in the field of mental health, providing more scientific and convenient psychological 

interventions. 
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2. Virtual Reality Technology and Its Application Models in Mindfulness Training 

2.1 Overview of Virtual Reality and Virtual Reality Devices 

(1)Virtual Reality Technology 

Virtual reality technology is an immersive simulated environment generated by computers, 

allowing users to experience and interacts with it. It relies on a variety of technologies and 

specialized equipment, such as head-mounted displays (HMDs), gloves, controllers, etc., 

encompassing computer graphics, sensor technology, artificial intelligence, and interactive design. 

It immerses users in an environment where they can not only see three-dimensional scenes but also 

interact with the environment through movements and sounds, aiming to provide users with an 

experience that feels like being physically present in the virtual world. 

The implementation of virtual reality relies on several technological components, of which the 

hardware mainly consists of head-mounted displays (HMDs), tracking devices, sensors 

(e.g.accelerometers, gyroscopes), and input devices (e.g., joysticks, touchpads, etc.). Software 

includes computer programs used to create virtual environments, including game engines (e.g., 

Unity and Unreal Engine) and application-specific software. It also includes interaction 

technologies: e.g., eye tracking, gesture recognition, etc., to enhance the user's interaction with the 

virtual environment. 

Immersion is one of the core features of virtual reality technology. It allows users to feel “in” the 

virtual environment through panoramic visuals, stereo sound, and other sensory effects such as 

haptic feedback. Interactivity further enhances the immersive experience by allowing users to 

interact with objects in the virtual environment through body and hand movements. Virtual reality 

has a wide range of applications across multiple fields, including gaming and entertainment, 

education and training, healthcare, architecture and design, and social media. 

With the increase in computing power, advancement in display technology and increase in 

network bandwidth, the future development of virtual reality technology is promising. Researchers 

and developers are exploring more realistic virtual experiences, new interaction methods and 

cross-platform applications to meet the needs of different users. Despite its promising future, virtual 

reality technology faces some challenges, such as health issues in use (e.g. motion sickness), high 

cost of technical equipment, and potential threats to user privacy and data security. At the same time, 

the impact of virtual reality on society and culture has sparked extensive academic debate. 

(2)Devices related to Virtual Reality 

Virtual Reality Devices are hardware tools used to create and experience virtual reality content; 

these devices enable users to immerse and interact with the virtual world by simulating a 

three-dimensional environment. The most common type of Virtual Reality device is a head-mounted 

display (HMD), which consists of a display (usually dual-screen, giving a stereoscopic effect to 

each eye), lenses (to adjust the field of view and image quality), an audio system (built-in speakers 

to provide spatial sound effects) and a tracking system (which monitors the head movements 

through motion sensors to enable real-time adjustments). In addition, position tracking devices are 

responsible for detecting the user's position and movements in virtual space, and common methods 

include external sensors (e.g., laser sensors) or inertial measurement units (IMUs). In order to 

interact with the virtual environment, Virtual Reality devices are usually equipped with input 

devices, including joysticks (with buttons and joysticks) and some gesture-recognition devices (e.g., 

gloves). Other assistive devices include motion platforms, haptic feedback devices, etc. These 

Virtual Reality devices, combined with specialized software, are able to provide users with a rich 

virtual experience, and are widely used in a variety of fields such as gaming, education, and 

healthcare. As technology advances, Virtual Reality devices continue to evolve, and immersion and 
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interact ability continue to improve. 

2.2 Mindfulness Training integrated with Virtual Reality technology 

Originally derived from Buddhism, and first proposed and translated as mindfulness by Kabakin 

in 1921 and introduced into clinical therapy, mindfulness is the ability to maintain awareness and 

focus attention on experiences occurring in the present moment in a receptive, curious and 

non-judgmental way. It is a comprehensive approach to mental training that includes practical 

processes such as meditation, breath awareness, and body scanning, and is designed to increase an 

individual's level of mindfulness. 

Positive mindfulness training has been shown to be significant in mental health interventions, 

effective in improving mental health in both clinical and non-clinical populations[4-7], effective in 

reducing stress and alleviating anxiety[8], improves emotional regulation [9], enhances quality of 

life[10], and prevents recurrence of mental illness [11]. Segal, Williams, and Teasdale articulated a 

theoretical framework for mindfulness training that emphasizes its role in cognitive and cognitive 

development[12], and Chambers, Lo, and Allen demonstrated that mindfulness training has a positive 

impact on attentional control and cognitive style[13]. 

People face increasing stress and anxiety in modern society, and although mindfulness training 

has been proven to be an effective mental health intervention, it has not yet been able to be truly 

popularized due to a lack of resources for psychological services, expensive fees, unequal levels of 

leadership, and time costs. Virtual reality technology can provide a highly personalized mindfulness 

training experience to meet the different needs of individuals; individuals can more freely immerse 

themselves in realistic virtual environments for meditation and relaxation training in a variety of 

forms, such as renting Virtual Reality glasses, sharing Virtual Reality mindfulness kiosks, or online 

Virtual Reality mindfulness resources. At the same time, it can also overcome the psychological 

barriers of refusing to walk into the psychological counseling room due to timidity and shyness, and 

can be trained on their own at anytime and anywhere, helping them to reduce stress, improve 

concentration and emotional regulation; through instant data analysis and feedback mechanism, it 

helps individuals to understand their own psychological state and progress, and improves the 

training effect; The combination of mindfulness training and Virtual Reality can be widely used in 

mental health organizations, employee health management, school mental health education and 

other fields, providing convenient and scientific mental health services for groups and individuals in 

need, improving the overall quality of life, and becoming the first line of defense for mental health 

education. 

2.3 Utilization mode of Virtual Reality technology in mindfulness training 

With the advent of the fourth industrial revolution, the development of technologies such as 

artificial intelligence and the Internet of Things (IoT) is profoundly affecting all areas of society, 

including education. Virtual Reality (VR) technology, as an emerging technology, is also 

increasingly used in psychological interventions and training, especially in the field of mindfulness 

training, where Cikajlo et al. combined mindfulness training with neuroscience, mental health, and 

virtual reality technology to provide a new perspective on mental health interventions. 

VR technology not only allows for the creation of virtual environmental resources through the 

use of immersive, engaging, and controlled audio-visual software, combining with games to 

enhance fun, and combining with remote technology to enhance convenience, but at the same time 

does not require a counselor to lead the process. As long as you wear the glasses you can start the 

immersion training by yourself under the guidance of the system, free from environmental and 

human influence, which greatly reduces the chances of mindfulness meditation practitioners 
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quitting in the middle of the process and improves the effectiveness of mindfulness training[14]. 

According to Cawley and Tejeiro, Virtual Reality Positive Mindfulness Training can be more 

effective in reducing stress and improving mental health by providing an immersive experience. 

Studies by Kosunen et al., Navarro-Haro et al., and Piccione et al. also support the effectiveness of 

Virtual Reality Mindfulness Training in reducing anxiety, depression and improving sleep quality 

with positive effects. 

Milgram and Kishimo suggested that Virtual Reality technology can provide an immersive 

experience, allowing users to feel “in the moment” in a virtual environment, which is particularly 

important for mindfulness training because it can help users shift their attention away from 

real-world environments and focus on the present moment. In addition, Virtual Reality mindfulness 

training can provide personalized intervention programs, targeted meditation guidance and different 

meditation scenarios according to different individual problems and needs, so as to better master the 

skills and methods of mindfulness practice and achieve better training results. 

In summary, the application of Virtual Reality technology in mindfulness training provides a new, 

personalized and immersive means of mental health intervention, which enables individuals to 

practice mindfulness without external interference by creating virtual natural environmental 

resources, thus improving the training effect and bringing more possibilities for the implementation 

of mindfulness training. 

3. The Effect of Integrating Virtual Reality's Mindfulness Training in Mental Health 

Education 

3.1 Virtual Reality-based Mindfulness Training Effectively Treats Various Mental Health 

Problems 

VR Mindfulness Psychology has found that Virtual Reality has the ability to recreate important 

events in therapeutic situations, which is useful for treating a variety of mental health problems[15]. 

To date, the majority of research in the field has focused on treating specific phobias and anxiety 

disorders. However, the increasing use of Virtual Reality Mindfulness in non-clinical populations 

has been shown to manage and prevent psychological stress, induce positive emotions, and elicit a 

relaxation response and facilitating the acquisition of learning skills (cognitive skills, psychomotor 

skills, and affective skills). 

VR Mindfulness Training elevated participants' positive emotions and reduced negative states, 

and this technique reduced distraction and fatigue during breathing, improving Mindfulness scores. 

Not only did it enhance participants' adherence to the Mindfulness Basic Intervention (MBI) [16], but 

it also significantly reduced their negative emotional states, such as anxiety, anger, and depression, 

while participants' positive emotional states, such as relaxation, surprise, and happiness were also 

significantly increased[17].  

3.2 Effectiveness of Virtual Reality Mindfulness Training in School Mental Health Education 

In Modrego-Alarcón et al.'s study, participants were randomly assigned to three different 

experimental conditions: the Mindfulness Basic Intervention (MBI), Mindfulness + Virtual Reality 

(MBI +Virtual Reality), and Relaxation Therapy. The MBI condition was based on the Mindfulness 

program developed by García-Campayo and Demarzo, which consists of a 90-minute group session 

built around Mindfulness and self-compassion constructed 90-minute group sessions held weekly 

for 6 weeks. In the MBI +Virtual Reality condition, the sessions were identical to the MBI, but each 

session also incorporated a brief Mindfulness-based virtual reality environment, with a total of six 

virtual reality environments used. As an active control group, the relaxation therapy condition used 
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an adapted version of the progressive muscle relaxation therapy proposed by Bernstein and 

Borkovec, with weekly 90-minute visualized online group sessions for six weeks. The final results 

indicated that ordinary Mindfulness Training was more effective in reducing perceived stress levels 

in a sample of college students compared to relaxation therapy at post-test and during the six-month 

follow-up period. In addition, participants in the Virtual Reality technology-based Mindfulness 

Training condition had higher levels of adherence to the Mindfulness program compared to the 

Ordinary Mindfulness Training and control conditions[16]. 

Yildirim et al. in their study randomly assigned 45 college students to three experimental groups: 

a virtual reality (VR)-based Mindfulness intervention, an audio-based Mindfulness intervention, and 

listening to an audio book as a control group. The study found that both the Virtual Reality and 

audio-based positive Mindfulness interventions significantly increased the participants' levels of 

state positive Mindfulness compared to the control group, and that the Virtual Reality intervention 

group had higher levels of positive Mindfulness than the audio intervention group. However, both 

Mindfulness interventions did not have a significant effect on the immediate benefits of reducing 

mind wandering. The findings support the effectiveness of Virtual Reality for inducing states of 

Mindfulness in a laboratory setting and suggest that the immersive experience provided by Virtual 

Reality may be more effective than traditional audio guidance[18]. 

Cawley & Tejeiro (2024) recently compared the effectiveness of virtual reality (VR) Mindfulness, 

audio Mindfulness, and coloring activities in reducing stress in college students in their study. 

Sixty-four college students were randomly assigned to three different interventions; Virtual Reality 

Mindfulness, Audio Mindfulness, and Coloring. Before and after a 10-minute intervention, 

participants' perceived stress, psychological well-being, and engagement were assessed via 

questionnaires, and heart rate was measured to indicate physiological stress. Results found that 

although all three modalities significantly reduced stress levels, Virtual Reality Mindfulness was the 

only intervention that significantly increased well-being and had the most significant effect in 

reducing heart rate; it was concluded that a single brief session of Virtual Reality Mindfulness could 

have a short-term beneficial effect on people at high risk of stress, with a greater effect than 

coloring and audio Mindfulness, suggesting that Virtual Reality Mindfulness can have a direct and 

positive impact on university mental health services[2]. 

4. Exploration of the Future Development of Mindfulness Training Based on Virtual Reality 

Technology 

4.1 Exploration of multi-scene implementation program of Mindfulness Training based on 

Virtual Reality technology 

Traditional Mindfulness Training usually needs to be carried out in a specific place, while 

Mindfulness Training based on Virtual Reality technology can be carried out at any time and place, 

providing a more flexible and convenient training method. This flexibility can help individuals 

better integrate into daily life and improve the continuity and effectiveness of training. 

Mindfulness Training based on Virtual Reality technology can create a highly immersive 

experience that makes individuals feel as if they are in a real scene. This immersion can enhance the 

individual's concentration and emotional experience, improving the effectiveness and attractiveness 

of the training. At the same time, the virtual environment can be personalized according to the 

individual's needs, providing a more personalized and precise Mindfulness Training program. 

In addition, Mindfulness Training based on Virtual Reality technology can be combined with 

biofeedback technology and data analysis to monitor the physiological and psychological state of 

individuals in real time and provide more scientific training guidance and personalized advice for 

individuals. This data-driven training method can help improve the degree of personalization and 

5



effect of training, and provide individuals with more comprehensive mental health services. 

In summary, the design and practice of Mindfulness Training based on Virtual Reality 

technology is of great innovative significance in terms of enhancing training flexibility, training 

effect and degree of personalization. 

4.2 Exploration of the expansion of the application field of Mindfulness Training based on 

Virtual Reality technology 

Mindfulness Training based on Virtual Reality technology has great development potential and 

broad application prospects in the future. With the continuous progress and popularization of virtual 

reality technology, Mindfulness Training combined with Virtual Reality technology will provide 

people with a more immersive and personalized experience, which will help to enhance the effect 

and attractiveness of Mindfulness Training. The following are some of the future development 

trends and application prospects: 

(1)Personalized customization: based on Virtual Reality technology, Mindfulness Training can 

customize the content according to the individual's needs and progress, providing a more 

personalized training program, thus improving the training effect. 

(2)Emotional regulation and stress management: Virtual Reality technology can simulate a 

variety of situations and scenarios to help users learn to better manage their emotions and stress in 

real life, and improve mental toughness. 

(3)Psychotherapy assistance: Virtual Reality technology combined with Mindfulness Training 

can be used as an auxiliary means of psychotherapy to help treat anxiety, depression and other 

psychological problems. 

(4)Education and training: Virtual Reality technology can be applied in schools, enterprises and 

other fields to help students and employees Mindfulness Training, enhance attention and 

concentration, improve learning and work efficiency. 

(5)Health management: combined with physiological monitoring equipment, Virtual Reality 

technology can help users monitor physiological indicators and provide personalized Mindfulness 

Training programs, which helps promote health management and disease prevention. 

In the future, with the continuous innovation of Virtual Reality technology and the expansion of 

application scenarios, Mindfulness Training based on Virtual Reality technology can become an 

important development direction in the field of mental health in the form of eyeglasses leasing or 

sharing of Virtual Reality Mindfulness Training room, providing people with more convenient and 

effective mental health services. 

4.3 Research on Participant Experience Enhancement of Mindfulness Training Practice 

Research in Technology Iteration 

With the advancement of Virtual Reality technology, Mindfulness Training can be improved and 

researched from several aspects. First, enhancing the perception and interactive experience will help 

users feel the scenes and situations more realistically in Mindfulness Training, thus enhancing the 

training effect. Second, by combining multi-sensory stimuli such as sound and touch, the 

comprehensiveness and depth of Mindfulness Training can be improved, further enhancing the 

user's experience. In addition, real-time monitoring of the user's physiological indicators and 

emotional state, which in turn provides personalized feedback and guidance, will help them conduct 

Mindfulness Training more effectively. Meanwhile, the introduction of social interaction elements 

in the Virtual Reality environment will allow users to train with others and share experiences and 

support, thus enhancing the social support and effectiveness of training. In addition, conducting 

long-term follow-up studies will help assess the lasting impact of Mindfulness Training based on 
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Virtual Reality technology on users' mental health and explore its potential in preventing 

psychological problems and enhancing mental resilience. Finally, by exploring the therapeutic 

effects of Mindfulness Training with Virtual Reality technology on anxiety, depression, and other 

psychological problems in clinical practice, new treatment modalities and possibilities can be 

provided for mental health education. 

In summary, the application of Virtual Reality technology in Mindfulness Training can provide 

an immersive Mindfulness experience, personalized Mindfulness guidance, simulation of different 

meditation scenarios, and real-time feedback and assessment, providing users with more effective 

and personalized Mindfulness Training support and helping them to improve their mental health and 

emotional management abilities. Combining Virtual Reality technology with Mindfulness can 

provide more comprehensive and personalized services for school mental health education, helping 

students better achieve physical and mental balance and inner harmony. Therefore, the application 

of Virtual Reality technology combined with Mindfulness Training in the field of mental health 

education is promising, and it is expected to provide more youth with more convenient, effective 

and private mental health education services. 

5. Conclusion 

The combination of Virtual Reality (VR) technology and Mindfulness Training has demonstrated 

significant research advances and practical implications in the field of mental health. Systematic 

evaluations and empirical studies have shown that Virtual Reality Positive Mindfulness Training has 

positive effects on improving adult mental health, especially in terms of increasing the level of 

Mindfulness, reducing anxiety and depression, and improving sleep quality. In addition, Virtual 

Reality technology provides a new way of practicing positive mindfulness for specific groups such 

as college students, which enhances the acceptability and effectiveness of Mindfulness Training. 

Taken together, Virtual Reality Mindfulness Training, as an innovative psychological intervention, 

not only improves the attractiveness and participation of Mindfulness Training, but also broadens 

the scope of application of mental health interventions, showing its potential and value in mental 

health promotion and intervention. 
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