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Introduction: This study compared the influence of virtual reality (VR)-based and traditional (e.g., imagery-based) guided meditation on stress and concentration levels among South Korean adults. In addition, we examined whether concentration levels differed between individuals who are new to meditation and those who are experienced.

Methods: Seventy participants were randomly assigned to either the VR or imagery condition, where they engaged in breathing and waterfall concentration meditation. Pretest and posttest measures of heart rate (HR), galvanic skin response (GSR), negative affect, and concentration during meditation were recorded.

Results: Both VR- and imagery-based guided meditation significantly reduced HR, GSR, and negative affect. However, no significant differences in outcomes were observed between the two groups. Still, participants in the VR condition reported higher concentration levels during meditation, particularly novice meditators. In addition, qualitative feedback indicated that VR-based meditation was more effective in inducing positive emotions, such as calmness and enjoyment.

Discussions: While both VR- and imagery-based guided meditation effectively reduce stress and negative affect, VR-guided meditation shows promise for enhancing concentration, particularly for novice meditators.
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1 Introduction

Meditation has received substantial attention in the field of psychology because of its potential benefits for mental health and well-being (Hussain and Bhushan, 2010). Numerous studies have demonstrated that meditation can effectively alleviate various psychological and psychosomatic issues, including stress, symptoms of depression and anxiety, addiction, anger, chronic pain, and insomnia (Bohlmeijer et al., 2010; Chen et al., 2012; Goyal et al., 2010; Hofmann et al., 2010; McGee, 2008; Winbush et al., 2007). Meditation has also been found to enhance self-esteem, self-efficacy, self-control, and regulatory capabilities (Hooper et al., 2024). Owing to these benefits, meditation is increasingly being used in therapeutic settings (Sedlmeier et al., 2012).

Meditation is practiced in various forms with basic techniques such as focusing on one’s breathing patterns or becoming aware of physical sensations (Moral, 2017). Guided meditation is the form used most commonly in therapy, owing to its simplicity and suitability for beginners (Packiasabapathy et al., 2019). Guided meditation involves clients meditating with guidance from a trained therapist or teacher through various media, including in-person instruction, written text, sound recordings, and audiovisual media (Moral, 2017). This process helps clients create sensory perceptions of sights, sounds, and a state of calmness and relaxation. Guided meditation has been employed to treat stress, eating disorders, and depressive thoughts (Kristeller et al., 2006).

Despite its effectiveness, guided meditation presents challenges for both clients and therapists. Studies have found that learning to meditate can be difficult, with clients reporting issues such as distractions caused by the physical environment (e.g., noise, people and the struggle to visualize scenes based on instructions) (Anderson et al., 2019; Lomas et al., 2015a; Lomas et al., 2015b). Therapists face ongoing challenges in helping clients maintain their attention during meditation and visualize relaxing scenes (Lee, 2023). These challenges are compounded by the significant time commitment required for achieving therapeutic effects from guided meditation, typically requiring 20 to 27 h of practice over a period of 8 weeks on average (Goyal et al., 2010). This can be particularly difficult for novice meditators who often experience frustration and decreased motivation due to difficulty in achieving a meditative state (Lindsay and Creswell, 2017; Lutz et al., 2008).

Virtual Reality (VR) technology, an emerging technology used to treat psychological and physical symptoms (e.g., phobia, PSTD, social anxiety, and chronic pain) (Mistry et al., 2020; Emmelkamp et al., 2020; Knaust et al., 2020) may effectively address the limitations of guided meditation (Seabrook et al., 2020). VR-based meditation includes specific guidance alongside immersive virtual environments and background music. Previous studies have revealed that VR can mitigate environmental distractions by offering an immersive, engaging, and controlled environment that allows clients to practice their meditation skills effectively (Navarro-Haro et al., 2017). In addition, the immersive nature of VR creates a strong sense of “presence,” which enhances the fundamental aspects of meditation, such as focusing on breathing and bodily sensations (Liu et al., 2023; Miller et al., 2021; Slater, 2014). However, VR-based meditation is associated with some limitations, such as inadequate video quality, heaviness of VR headsets, and potential motion sickness, which can decrease its effectiveness (Seabrook et al., 2020).

Despite these limitations, previous studies have verified the effectiveness of VR-guided meditation. The participants in these studies reported increased feelings of calmness, relaxation, and happiness (Latif et al., 2020). Significant decreases in blood pressure, heart rate, and levels of pain have also been observed (Han and Jo, 2023; Liu et al., 2023). Specifically, several studies comparing VR-based guided meditation with traditional guided meditation have revealed that VR-based meditation is more effective in improving mindfulness and meditation experiences, sleep quality, and emotion regulation, while also reducing anxiety and depression levels (Beshai et al., 2020; Ma et al., 2023).

Although these studies contribute to the literature by demonstrating the potential of incorporating VR into guided meditation training, several gaps remain. First, many studies did not include meditation training for control groups. Consequently, even if the results indicated that VR-based guided meditation had a more significant impact on participants’ well-being, this effect could be attributed to the meditation itself rather than the VR component. Second, studies that included meditation in their control groups often failed to compare VR-based guided meditation with traditional guided meditation under identical conditions, leading to potential confounding factors.

For example, Navarro-Haro et al. (2019) compared an experimental group that utilized VR with a control group that did not and found significant reductions in symptoms of anxiety and depression in both groups. However, one limitation of the study was the allocation of time (15 min) dedicated to VR meditation compared with the total program duration (105 min). This discrepancy makes it challenging to determine whether the observed effects were due to the VR component or other elements of the program. In addition, Yildirim and O’Grady (2020) compared VR-based mindfulness with non-VR audio-guided mindfulness; however, the audio guidance provided to the participants in the two groups was not identical. To robustly demonstrate the effects of VR-based guided meditation, further studies that directly compare VR-based guided meditation with traditional-guided meditation under identical conditions is necessary. Both groups should receive the same amount of meditation time and similar program content, with the only variable being the presence or absence of a VR component.

Additionally, previous studies do not examine third variables that might influence the effectiveness of VR-based guided meditation compared with traditional guided meditation. Investigating these variables would enable therapists to determine the type of guided meditation that is more beneficial for their clients and tailor interventions accordingly. For example, evidence suggests that VR can enhance attention during meditation for novice meditators who often struggle to maintain focus (Anderson et al., 2019; Lutz et al., 2008). However, no study has examined whether VR-based guided meditation is more effective for novices than for experienced meditators.

To address the research gap, this study directly compared VR-based guided meditation with traditional guided meditation (e.g., imagery-based guided meditation) among South Korean adults. In addition, it investigated whether levels of concentration during VR-based guided meditation and imagery-based guided meditation would differ between individuals who are new to meditation and those who are experienced. The South Korean context is particularly relevant due to the country’s high suicide rate and long working hours (OECD, 2024), which have facilitated a growing culture of “well-being” and heightened interest in meditation (Choi, 2022). To measure the relative effectiveness of VR-based- and imagery-based guided meditation, we utilized both self-report measures of negative affect and concentration, along with physiological data, such as heart rate (HR) and galvanic skin response (GSR), as indicators of stress. Previous studies on meditation have widely used HR and GSR as physiological markers of stress (e.g., Das and Anand, 2012; King et al., 2024; Liu et al., 2023). The inclusion of physiological data provides objective metrics to complement subjective self-reports and is suitable for measuring the effectiveness of short meditation sessions.

Based on the effectiveness of VR-based- and imagery-based guided meditation, we predicted the following: (1) H1: Both VR- and imagery-based guided meditation will decrease the levels of HR, GSR, and negative affect from pretest to posttest. Second, because VR provides more presence and immersion in an environment than imagery-based guided meditation, we anticipated the following: (2) H2: VR-based guided meditation will decrease the levels of HR, GSR, and negative affect more compared with imagery-based guided meditation from pretest to posttest; and (3) H3: Levels of concentration during VR-based guided meditation will be higher than during imagery-based guided meditation. Finally, because maintaining concentration during imagery-based guided meditation is difficult for those who are new to meditation, we predicted (4) H4: Concentration levels during VR-based guided meditation will be higher for novice meditators, whereas concentration levels during imagery-based guided meditation will be higher for experienced meditators.



2 Materials and methods


2.1 Participants

The desired sample size was determined using a G*Power analysis. With parameters set to f = 0.25, α = 0.05, and Power = 0.9, G*Power recommended a sample size of 64 participants. To account for potential dropouts owing to cybersickness and other reasons, we recruited 70 participants. All participants met the eligibility criteria of being at least 18 years old and not currently receiving psychiatric care. A total of 36 participants were randomly allocated to the VR-based guided meditation condition (VR condition) and 34 participants to the imagery-based guided meditation condition (imagery condition). Given the study objective of comparing novice and experienced meditators, we used a between-subjects design. We were concerned that, in a repeated-measures design, the experience of participating in the first condition (e.g., VR meditation) may influence participants’ responses in the second condition (e.g., non-VR meditation) due to learning effects or increased familiarity with meditation techniques. This could bias the results by introducing unintended carryover effects, thereby compromising the comparisons’ validity. Therefore, to minimize the risk of these confounding effects, a between-subjects design was deemed more appropriate. The baseline characteristics of the participants are summarized in Table 1.



TABLE 1 Baseline characteristics of participants.
[image: Table1]



2.2 Procedure

After receiving approval from the institutional review board (#202403-HB-003), we recruited participants by posting recruitment flyers on college campuses. Eligibility was determined via email or telephone screening. Upon arrival, the participants were individually escorted to the testing room and informed about the study’s purpose, procedure, the voluntary nature of participation, and confidentiality. The participants assigned to the VR condition were also informed about the potential side effects of VR. After signing the consent form, a pretest was conducted to measure their HR, GSR, negative affect, and previous meditation experience. The experiment session was initiated and lasted for 18 min. During the experiment, efforts were made to minimize distraction in both conditions, such as having the researchers sit out of sight of the participants.

Participants in the VR condition were instructed to sit comfortably and wear the MetaQuest Pro VR all-in-one device with two VR programs: Guided Meditation1 and TRIPP.2 These platforms provide immersive meditation experiences designed to reduce external distractions and facilitate mental relaxation while exploring breathtaking landscapes and virtual worlds (Casu et al., 2024). The English audio guidance provided by these programs was muted, and the participants received verbal guidance in Korean from the researchers. The participants in the imagery condition were asked to sit comfortably with their eyes closed, adopt a relaxed posture, and visualize scenes in response to the researchers’ verbal guidance. Verbal guidance in both conditions consisted of two parts (breathing meditation and waterfall concentration meditation) and was delivered using prerecorded audio instructions (see Table 2).



TABLE 2 Verbal guidance during meditation.
[image: Table2]

In the VR condition, participants first engaged with Guided Meditation, followed by TRIPP. This order was predetermined to ease participants into the VR experience, beginning with general guided meditation before transitioning to the more interactive features of TRIPP. Specifically, participants completed breathing meditation using Guided Meditation and then moved on to waterfall concentration meditation in TRIPP. Those in the imagery condition followed the same sequence. Following the experimental session, all participants completed posttest measures of HR, GSR, negative affect, and concentration during meditation.

Breathing and nature-based meditation (here, the waterfall was used as the natural environment) are widely recognized techniques for enhancing mindfulness and reducing stress. Breathing meditation involves focusing on one’s breath to remain grounded in the present moment (Komariah et al., 2022; Paul et al., 2007). Meanwhile, nature-based meditation immerses individuals in natural environments, fostering a deeper connection to nature and promoting inner peace (Owens and Bunce, 2022; Ray et al., 2021).



2.3 Measure


2.3.1 Previous experience with meditation

Previous experience with meditation was measured during the pretest phase by asking participants, “Have you learned or had experience with meditation in the past?” (yes/no). Those who responded “Yes” were classified as “novice meditators” while those who responded “No” were classified as “experienced meditators.”



2.3.2 HR

HR was measured using photoplethysmography (PPG) at both pretest and posttest. A PPG sensor (Model: Ubpulse T1, Pulse Analyzer, KFDA Citification No. 11–1,296, LAXTHA Ltd., Korea) was applied to the left index finger. HR serves as an indicator of physiological stress responses in human participants, with increases in HR associated with higher stress levels (Mostajeran et al., 2021).



2.3.3 GSR (Galvanic Skin Response)

GSR was measured using a GSR sensor manufactured by NeuLog (Israel) at both pretest and posttest. The sensor, equipped with ring-type electrodes, was placed between the left index and middle fingers, and connected to a computer via a USB port for data transmission. GSR measures changes in skin electrical conductivity, which reflects the production of ionic sweat by the skin glands in response to stimuli. This physiological response is considered an indicator of localized phasic arousal processes and has been widely utilized as a measure of stress (Mostajeran et al., 2021; Vossel and Zimmer, 1992). Higher skin conductance indicates a higher stress level.



2.3.4 Negative affect scale

Negative affect was measured using the negative affect subscale of the Positive and Negative Affect Schedule (PANAS; Watson et al., 1988) at both pretest and posttest. This subscale consists of 10 items that measure negative emotions. Each item is rated on a 6-point Likert-type scale ranging from 0 (not at all) to 5 (extremely), with high scores indicating higher levels of negative affect. Participants rated their negative affect “right at the moment.” The South Korean version of the PANAS has demonstrated good reliability and internal consistency (Cronbach’s alpha 0.83; Park and Lee, 2016). In this study, Cronbach’s alpha for the negative affect subscale was 0.83.



2.3.5 Concentration during meditation

The concentration level during meditation was measured posttest using a three-item scale that we developed based on the literature. The items were (1) “I was able to focus well on my breath during meditation,” (2)” I did not get distracted by other thoughts during meditation,” and (3) Even if I found myself having other thoughts during meditation, I found it easy to quickly return to meditation.” Each item is rated on an 8-point Likert-type scale ranging from 0 (not at all) to 7 (extremely), with high scores indicating higher levels of concentration during meditation. Cronbach’s alpha for these items was 0.87.



2.3.6 Subjective opinions on the meditation experience

Participants were asked to share their experiences of VR or imagery-based meditation in response to an open-ended question, “Please freely describe your experience of meditation in this study.”





3 Results


3.1 Baseline characteristics

Baseline characteristics between the VR and imagery conditions, including age and outcome measures (i.e., HR, GSR, negative affect), were compared using t-tests. No significant differences were observed between the conditions (Table 3). In addition, chi-square tests revealed no significant differences in gender distribution or previous meditation experience between the conditions.



TABLE 3 Comparison of the VR and imagery conditions at baseline.
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3.2 Hypotheses 1 and 2: analysis of HR, GSR, and negative affect

To test the first and second hypotheses, we conducted repeated-measures multivariate analyses of variance (MANOVAs) on HR, GSR, and negative affect. The means, standard deviations, and MANOVA statistics based on condition (i.e., VR, imagery) and time (i.e., pretest, posttest) are presented in Table 4. While the main effects of the conditions on HR, GSR, and negative affect were not significant, the main effects of time were significant. No significant interactions were observed between the condition and time. Furthermore, paired-sample t-tests were conducted to examine pretest/posttest differences (see Table 5) and differences between the VR and imagery conditions at the posttest (see Table 6). The results indicated significant decreases in HR, GSR, and negative affect from pretest to posttest for both the VR and imagery conditions. The effect sizes at posttest were also calculated using Cohen’s d. An effect size greater than 1.2 is considered very large, while 0.56 ~ 1.2 is considered large, 0.33 ~ 0.55 moderate, and less than 0.33 small (Lipsey and Wilson, 1993). The results indicated moderate to large effects (HR: VR d = 0.46, imagery d = 0.27; GSR: VR d = 0.60, imagery d = 0.71; negative affect: VR d = 1.29, imagery d = 1.46).



TABLE 4 MANOVA statistics for the outcome variables as a function of condition by time.
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TABLE 5 Paired-Sample t-tests for pre-post comparison.
[image: Table5]



TABLE 6 Independent sample t-tests for VR-imagery comparison at posttest.
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3.3 Hypothesis 3: analysis of concentration during meditation

An independent samples t-test was conducted to compare the levels of concentration during meditation between the VR and imagery conditions. The results reveal a significant difference (Table 7), with the VR condition demonstrating higher concentrations than the imagery condition.



TABLE 7 Level of concentration during meditation according to the type of meditation.
[image: Table7]



3.4 Hypothesis 4: novice meditators vs. experienced meditators

We performed a one-way ANOVA to examine the differences in HR, GSR, negative affect, and concentration during meditation in terms of condition and previous meditation experience. Significant differences were found among the four groups in concentration scores (see Table 8). The post-hoc Scheffé test indicated that participants with no previous meditation experience in the VR condition (Group 2) reported significantly higher levels of concentration during meditation than those in the imagery condition (Group 4).



TABLE 8 One-way analysis on outcome variables by condition and previous meditation experience.
[image: Table8]



3.5 Qualitative analyses

The participants’ qualitative responses regarding their meditation experiences in both conditions were analyzed using interpretive phenomenological analysis (IPA). IPA was chosen because of its focus on the lived experience of individuals and its emphasis on empathic interpretation of participant narratives (Smith et al., 2009). The results for the VR and imagery conditions are summarized in Tables 9, 10, respectively. Participants in both conditions reported positive outcomes of meditation, such as relaxation and enhanced focus on breathing. Those in the VR condition highlighted the benefits of an immersive environment with appropriate visual and auditory stimuli. However, they also noted technical issues including poor image quality and discomfort caused by wearing the VR headset.



TABLE 9 Categories and subcategories in the VR condition.
[image: Table9]



TABLE 10 Categories and subcategories in the imagery condition.
[image: Table10]




4 Discussion

Our study aimed to investigate the effectiveness of VR-based-and imagery-based guided meditation among South Korean adults, focusing on physiological and subjective outcomes (HR, GSR, negative affect, and concentration level). We discuss below the major findings in relation to our hypotheses and the existing literature.


4.1 Major findings

The results indicated that both VR and imagery meditation effectively decreased HR, GSR, and negative affect from baseline scores. Thus, our first hypothesis, which predicted a significant reduction in these measures under both conditions, was confirmed. Although the effectiveness of VR-based meditation has not been extensively documented, previous studies have reported encouraging results (Flores et al., 2018; Gomez et al., 2017). Our findings align with these studies, suggesting the benefits of VR-based guided meditation (Failla et al., 2022; Navarro-Haro et al., 2017) for stress reduction and mood improvement among South Korean adults in a controlled experiment.

However, our second hypothesis, which predicted that VR-based guided meditation would outperform imagery-based guided meditation in reducing HR, GSR, and negative affect, was not supported. Our findings contrast with those of prior research, indicating the potential superiority of VR in reducing stress and negative affect (Navarro-Haro et al., 2019; Ma et al., 2023). Nevertheless, some previous findings have also suggested that the effectiveness of VR-based-and non-VR-based meditation is not significantly different (King et al., 2024). One possible explanation for this inconsistency is the initial arousal induced by the VR experience, which can diminish the immediate stress-reducing effects. For example, the participants in this study who are less exposed to VR may experience heightened anticipatory anxiety when using VR equipment. In support of this explanation, prior research has suggested that VR is inherently arousing (Lombard and Ditton, 1997), which may create a slight increase in arousal at the beginning of the VR meditation.

Despite the similar effects of VR and imagery meditation on HR, GSR, and negative affect, qualitative feedback from participants suggested that VR-based guided meditation (not imagery-based guided meditation) was effective in inducing positive emotions. Although we did not measure changes in positive emotion following either meditation method, participants from the VR condition qualitatively described feeling “calm and comfortable” and reported that they “enjoyed” the experience. While the primary goal of meditation is not to foster a positive mood, the ability of VR-based meditation to facilitate positive emotions could be beneficial in mitigating experiential challenges related to negative emotions (Garland et al., 2015). Several studies show that VR-based meditation interventions can effectively induce positive affect, such as wonder, joy, peace, inspiration, and interest (Miller et al., 2021; Seabrook et al., 2020). However, it is critical to consider that positive affect might result from the use of VR itself; thus, the content presented in the VR environment to participants is likely to play a crucial role (Seabrook et al., 2020). In this study, positive affect may have stemmed from the simulated waterfall environment, which participants found calming, comfortable, and enjoyable.

Third, our third hypothesis was supported, indicating that participants in the VR condition demonstrated higher concentration during meditation than those in the imagery condition. The participants reported that the increased concentration observed in the VR condition was due to the immersive nature of the VR environment. Specifically, participants noted that these environments blocked the user’s view of the real world and helped them focus their attention on meditation, which is congruent with observations from previous studies (Navarro-Haro et al., 2019). In addition, the availability of visual and auditory stimuli within a VR environment helps minimize mind wandering (Costa et al., 2019; Navarro-Haro et al., 2017). Therefore, for individuals who have difficulty maintaining focus during meditation, VR-based meditation offers a promising alternative tool for reducing stress levels and negative affect.

Furthermore, our fourth hypothesis was supported. Novice meditators in the VR condition reported significantly higher concentration levels than those in the imagery condition. Thus, VR-guided meditation may be especially beneficial for individuals who are new to meditation, as the immersive nature of VR helps maintain focus. Studies show that maintaining continuous attention on a specific object is a challenging skill for novices (Anderson et al., 2019; Lutz et al., 2008). In contrast, experienced meditators may already possess the concentration skills necessary to engage in various meditation methods. These findings align with prior research on VR’s potential to enhance attention. However, they also contradict research that emphasizes the benefits of mindfulness training primarily for experienced meditators in stressful immersive virtual environments (Crescentini et al., 2016). Future research can explore how VR-guided meditation may be tailored specifically to novice meditators to maximize its potential for supporting the development of concentration and mindfulness skills. Scholars can also investigate its long-term effects compared to traditional mindfulness training programs.

An important aspect of the current study was the use of single-session VR interventions. While these interventions are shorter in duration, they offer several unique benefits. Single-session interventions can provide immediate stress relief and relaxation. Consequently, they can be particularly useful for individuals seeking quick and accessible ways to manage acute stress or emotional distress (Rubin et al., 2024). These interventions are also convenient for those who may have limited time or may not be ready to commit to longer programs, such as mindfulness-based stress reduction (MBSR). MBSR is an evidence-based, eight-week program designed to teach mindfulness mediation (Kabat-Zinn, 1990). Although initially developed for stress management, MBSR has since been shown to effectively address anxiety, depression, pain, and somatic symptoms (Niazi and Niazi, 2011).

While single-session interventions are effective for short-term stress relief and may serve as an entry point for further mindfulness practices, they do not offer the sustained benefits associated with multi-session programs such as MBSR. Future research should investigate how VR-based mindfulness interventions can be structured into multi-session formats like MBSR and whether these adaptations can produce the same depth of long-term benefits.



4.2 Implications for clinical practice

The findings of this study hold several implications for clinical practice. First, we found that VR-based- and imagery-based guided meditation were equally effective in reducing physiological stress markers and negative affect. This equivalence is noteworthy for individuals who find imagery-based meditation difficult and seek alternatives to traditional practices. Clinicians are advised to explore their clients’ comfort levels in using meditation techniques, their proficiency in skills such as imagination or visualization, and their previous experience with VR before deciding on a method. Understanding these factors can help to tailor meditation interventions that suit individual preferences and needs. Specifically, clinicians are encouraged to consider that individual differences in mental imagery ability can influence participants’ engagement with traditional imagery-based mindfulness practices, as not everyone possesses strong visualization skills. Individuals with lower mental imagery capabilities may find it difficult to fully immerse themselves in guided meditations that rely heavily on visualizing calming scenes (Cui et al., 2007). This may explain some variations in participants’ responses to such interventions. Overall, these findings underscore the potential benefits of incorporating VR into mindfulness and relaxation interventions.

Second, our study highlighted the significant advantage of VR in enhancing concentration during meditation. This finding suggests potential benefits for clients experiencing attention problems, such as anxiety symptoms or ADHD. For these clients, efforts to generate and sustain specific images during imagery-based meditation can paradoxically increase rather than reduce stress. Third, our findings underscore the importance of adapting meditation interventions based on the client’s previous experience with meditation. The novice meditators in our study reported significantly higher levels of concentration during VR-based meditation than their counterparts who used imagery-based methods. This suggests that VR can be particularly beneficial for individuals who are new to meditation and may find traditional techniques challenging to initiate and maintain. Clinicians should consider using VR-based meditation with novice meditators to facilitate initial engagement and concentration.



4.3 Limitations and directions for future research

First, we used a self-report, three-item scale that we developed to measure concentration levels during meditation at the posttest. Future research could use established scales such as the Mindful Attention Awareness Scale (MAAS) (Brown and Ryan, 2003) or the Five Facet Mindfulness Questionnaire (FFMQ) (Baer et al., 2006) to measure concentration and mindfulness during meditation. These scales provide a more comprehensive assessment of participants’ mindfulness experiences than our three-item scale. Scholars may also benefit from incorporating more objective measures, such as neuroimaging techniques (e.g., fMRI and EEG), to measure concentration during meditation.

Second, although this study examined the short-term effects of meditation, longitudinal research is necessary to evaluate the temporal sustainability of these benefits. Long-term follow-up and larger randomized controlled trials are essential to determine whether VR-based guided meditation leads to long-term improvements in mental health outcomes compared with traditional methods.

Third, we did not compare the various types of VR programs. Certain VR environments may be more effective than others in lowering HR, GSR, and negative affect. Future studies should investigate how different VR elements may influence these outcome measures (King et al., 2024).

Fourth, heart rate variability (HRV) data were not included in this study. HRV is a valuable physiological marker for assessing autonomic nervous system regulation and stress responses. Hence, it is an important measure for evaluating the effectiveness of psychological interventions such as meditation. Future studies should include HRV measurements to provide a more comprehensive understanding of both the psychological and physiological effects of meditation practices.

Fifth, we primarily focused on measuring negative affect (NA) and did not include positive affect (PA) as an outcome variable. While reducing NA is important, research has demonstrated that VR-based meditation may be particularly effective in enhancing PA, including emotions such as joy, peace, and inspiration (Miller et al., 2021; Seabrook et al., 2020). Future studies should consider incorporating both NA and PA to more comprehensively capture the emotional effects of VR meditation interventions. In addition, we utilized only visual and auditory cues. Integrating sensory stimulation, such as olfactory stimuli, into VR meditation interventions may further enhance the meditative experience (Pizzoli et al., 2022). For instance, incorporating pleasant or familiar scents into VR environments could foster deeper emotional engagement and relaxation during mindfulness practices. Future research should explore the potential of olfactory stimuli in creating multisensory VR meditation experiences.

Finally, qualitative feedback from the VR participants indicated that the discomfort caused by the VR headset was a source of distraction. This suggests that participant comfort should be prioritized when selecting a VR headset to enhance mindfulness exercises. Future studies could benefit from allowing participants additional time to habituate themselves to and adjust their VR headsets.




5 Conclusion

In conclusion, our study is one of the first to provide empirical evidence that VR-based guided meditation is as effective as imagery-based guided meditation among South Korean adults. Previous investigations of VR-based guided meditation have not used a controlled experimental design, especially regarding its effectiveness when compared with traditional meditation. This is one of the strengths of this study. In addition, this study shows that VR-based guided meditation demonstrated superior effectiveness in enhancing concentration during meditation, which is particularly beneficial for novice meditators. These findings highlight the potential of VR technology in innovating therapeutic interventions that can promote mental well-being through immersive and engaging experiences.



Data availability statement

The datasets presented in this article are not readily available because the research data is restricted to access by authorized personnel only. The data cannot be shared or used for purposes beyond the scope of the study. Requests to access the datasets should be directed to Eunha Kim, eunkim@ajou.ac.kr.



Ethics statement

The studies involving humans were approved by Institutional Review Board of Ajou University. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.



Author contributions

MJ: Conceptualization, Data curation, Formal analysis, Investigation, Writing – review & editing, Writing – original draft. EK: Funding acquisition, Methodology, Project administration, Writing – review & editing, Writing – original draft. JL: Data curation, Investigation, Writing – original draft, Writing – review & editing.



Funding

The author(s) declare that financial support was received for the research, authorship, and/or publication of this article. This work was supported by the Ministry of Education of the Republic of Korea and the National Research Foundation of Korea (NRF-2023S1A5C2A02095195).



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Footnotes

1   
http://guidedvr.com/


2   
https://www.tripp.com/




References

 Anderson, T., Suresh, M., and Farb, N. A. (2019). Meditation benefits and drawbacks: empirical codebook and implications for teaching. J. Cogn. Enhanc. 3, 207–220. doi: 10.1007/s41465-018-00119-y


 Baer, R. A., Smith, G. T., Hopkins, J., Krietemeyer, J., and Toney, L. (2006). Using self-report assessment methods to explore facets of mindfulness. Assessment 13, 27–45. doi: 10.1177/1073191105283504 

 Beshai, S., Bueno, C., Yu, M., Feeney, J. R., and Pitariu, A. (2020). Examining the effectiveness of an online program to cultivate mindfulness and self-compassion skills (mind-OP): randomized controlled trial on Amazon's mechanical Turk. Behav. Res. Ther. 134:103724. doi: 10.1016/j.brat.2020.103724 

 Bohlmeijer, E., Prenger, R., Taal, E., and Cuijpers, P. (2010). The effects of mindfulness-based stress reduction therapy on mental health of adults with a chronic medical disease: a meta-analysis. J. Psychosom. Res. 68, 539–544. doi: 10.1016/j.jpsychores.2009.10.005 

 Brown, K. W., and Ryan, R. M. (2003). The benefits of being present: mindfulness and its role in psychological well-being. J. Pers. Soc. Psychol. 84, 822–848. doi: 10.1037/0022-3514.84.4.822


 Casu, M., Farrauto, C., Farruggio, G., Bellissima, S., Battiato, S., and Caponnetto, P. (2024). Exploring the therapeutic potential of virtual reality: a review on the simulation of psychedelic effects for treating psychological disorders. Psychol. Int. 6, 603–617. doi: 10.3390/psycholint6020036


 Chen, K. W., Berger, C. C., Manheimer, E., Forde, D., Magidson, J., Dachman, L., et al. (2012). Meditative therapies for reducing anxiety: a systematic review and meta-analysis of randomized controlled trials. Depress. Anxiety 29, 545–562. doi: 10.1002/da.21964 

 Choi, Y. U. (2022). A religious-sociological study on the meditation craze: with a focus on Kathryn Tanner’s postmodern theory of culture. Korean J. Relig. Stud. 82, 115–135. doi: 10.21457/kars.2022.8.82.2.115


 Costa, M. T. S., Vieira, L. P., de Oliveira Barbosa, E., Oliveira, L. M., Maillot, P., Vaghetti, C. A. O., et al. (2019). Virtual reality-based exercise with exergames as medicine in different contexts: a short review. Clinic. Pract. Epidemiol. Mental Health 15, 15–20. doi: 10.2174/1745017901915010015 

 Crescentini, C., Chittaro, L., Capurso, V., Sioni, R., and Fabbro, F. (2016). Psychological and physiological responses to stressful situations in immersive virtual reality: differences between users who practice mindfulness meditation and controls. Comput. Hum. Behav. 59, 304–316. doi: 10.1016/j.chb.2016.02.031


 Cui, X., Jeter, C. B., Yang, D., Montague, P. R., and Eagleman, D. M. (2007). Vividness of mental imagery: individual variability can be measured objectively. Vis. Res. 47, 474–478. doi: 10.1016/j.visres.2006.11.013 

 Das, I., and Anand, H. (2012). Effect of prayer and “OM” meditation in enhancing galvanic skin response. Psychol. Thought 5, 141–149. doi: 10.23668/psycharchives.1900


 Emmelkamp, P. M., Meyerbröker, K., and Morina, N. (2020). Virtual reality therapy in social anxiety disorder. Curr. Psychiatry Rep. 22, 1–9. doi: 10.1007/s11920-020-01156-1


 Failla, C., Marino, F., Bernardelli, L., Gaggioli, A., Doria, G., Chilà, P., et al. (2022). Mediating mindfulness-based interventions with virtual reality in non-clinical populations: the state-of-the-art. Healthcare 10:1220. doi: 10.3390/healthcare10071220


 Flores, A., Linehan, M. M., Todd, S. R., and Hoffman, H. G. (2018). The use of virtual reality to facilitate mindfulness skills training in dialectical behavioral therapy for spinal cord injury: a case study. Front. Psychol. 9:531. doi: 10.3389/fpsyg.2018.00531 

 Garland, E. L., Farb, N. A., Goldin, P. R., and Fredrickson, B. L. (2015). The mindfulness-to-meaning theory: extensions, applications, and challenges at the attention–appraisal–emotion interface. Psychol. Inq. 26, 377–387. doi: 10.1080/1047840X.2015.1092493


 Gomez, J., Hoffman, H. G., Bistricky, S. L., Gonzalez, M., Rosenberg, L., Sampaio, M., et al. (2017). The use of virtual reality facilitates dialectical behavior therapy®“observing sounds and visuals” mindfulness skills training exercises for a latino patient with severe burns: a case study. Front. Psychol. 8:1611. doi: 10.3389/fpsyg.2017.01611 

 Goyal, M., Haythornthwaite, J., Levine, D., Becker, D., Vaidya, D., Hill-Briggs, F., et al. (2010). Intensive meditation for refractory pain and symptoms. J. Altern. Complement. Med. 16, 627–631. doi: 10.1089/acm.2009.0372


 Han, H. Y., and Jo, H. I. (2023). Seonmedi VR natural meditation program for university students experiencing psychological difficulties during the pandemic: effects on heart rate variability, perceived stress, and self-compassion. Korean Assoc. Learn. Center. Curricul. Instr. 23, 363–381. doi: 10.22251/jlcci.2023.23.15.363


 Hofmann, S. G., Sawyer, A. T., Witt, A. A., and Oh, D. (2010). The effect of mindfulness-based therapy on anxiety and depression: a meta-analytic review. J. Consult. Clin. Psychol. 78, 169–183. doi: 10.1037/a0018555 

 Hooper, R., Guest, E., Ramsey-Wade, C., and Slater, A. (2024). A brief mindfulness meditation can ameliorate the effects of exposure to idealised social media images on self-esteem, mood, and body appreciation in young women: an online randomised controlled experiment. Body Image 49:101702. doi: 10.1016/j.bodyim.2024.101702 

 Hussain, D., and Bhushan, B. (2010). Psychology of meditation and health: present status and future directions. Int. J. Psychol. Psychol. Ther. 10, 439–451.


 Kabat-Zinn, J. (1990). Full catastrophe living : using the wisdom of your body and mind to face stress, pain, and illness. New York: Bantam Books.


 King, J., Halversen, A., Richards, O., John, K., and Strong, B. (2024). Anxiety and physiological responses to virtual reality and audio meditation in racial and ethnic minorities. J. Technol. Behav. Sci. 9, 275–283. doi: 10.1007/s41347-023-00330-5


 Knaust, T., Felnhofer, A., Kothgassner, O. D., Höllmer, H., Gorzka, R. J., and Schulz, H. (2020). Virtual trauma interventions for the treatment of post-traumatic stress disorders: a scoping review. Front. Psychol. 11:562506. doi: 10.3389/fpsyg.2020.562506 

 Komariah, M., Ibrahim, K., Pahria, T., Rahayuwati, L., and Somantri, I. (2022). Effect of mindfulness breathing meditation on depression, anxiety, and stress: a randomized controlled trial among university students. Healthcare 11:26. doi: 10.3390/healthcare11010026 

 Kristeller, J. L., Baer, R. A., and Quillian-Wolever, R. (2006). “Mindfulness-based approaches to eating disorders” in Mindfulness-based treatment approaches: Clinician's guide to evidence base and applications. ed. R. A. Baer Burlington, MA: Academic Press, 75–91.


 Latif, H., Sosa, V. B., Kersun, L. S., Loren, A. W., Groninger, H., and Shenoy, A. (2020). Using virtual reality to promote mindfulness among medical trainees; a study of feasibility and acceptance. Blood 136:39. doi: 10.1182/blood-2020-136701


 Lee, G. M. (2023). Mindfulness and self-compassion: applications in counseling. In Proceedings of the 2023 summer education conference (pp. 6–25).


 Lindsay, E. K., and Creswell, J. D. (2017). Mechanisms of mindfulness training: monitor and acceptance theory (MAT). Clin. Psychol. Rev. 51, 48–59. doi: 10.1016/j.cpr.2016.10.011 

 Lipsey, M. W., and Wilson, D. B. (1993). The efficacy of psychological, educational, and behavioral treatment: confirmation from meta-analysis. Am. Psychol. 48, 1181–1209. doi: 10.1037/0003-066X.48.12.1181 

 Liu, K., Madrigal, E., Chung, J. S., Parekh, M., Kalahar, C. S., Nguyen, D., et al. (2023). Preliminary study of virtual-reality-guided meditation for veterans with stress and chronic pain. Altern. Ther. Health Med. 29, 42–49 

 Lomas, T., Cartwright, T., Edginton, T., and Ridge, D. (2015a). A qualitative analysis of experiential challenges associated with meditation practice. Mindfulness 6, 848–860. doi: 10.1007/s12671-014-0329-8


 Lomas, T., Ivtzan, I., and Fu, C. H. (2015b). A systematic review of the neurophysiology of mindfulness on EEG oscillations. Neurosci. Biobehav. Rev. 57, 401–410. doi: 10.1016/j.neubiorev.2015.09.018


 Lombard, M., and Ditton, T. (1997). At the heart of it all: the concept of presence. J. Comput. Mediat. Commun. 3:321. doi: 10.1111/j.1083-6101.1997.tb00072.x


 Lutz, A., Slagter, H. A., Dunne, J. D., and Davidson, R. J. (2008). Attention regulation and monitoring in meditation. Trends Cogn. Sci. 12, 163–169. doi: 10.1016/j.tics.2008.01.005 

 Ma, J., Zhao, D., Xu, N., and Yang, J. (2023). The effectiveness of immersive virtual reality (VR) based mindfulness training on improvement mental-health in adults: a narrative systematic review. Explore 19, 310–318. doi: 10.1016/j.explore.2022.08.001 

 McGee, M. (2008). Meditation and psychiatry. Psychiatry 5, 28–41 

 Miller, M., Mistry, D., Jetly, R., and Frewen, P. (2021). Meditating in virtual reality 2: phenomenology of vividness, egocentricity and absorption-immersion. Mindfulness 12, 1195–1207. doi: 10.1007/s12671-020-01589-y


 Mistry, D., Zhu, J., Tremblay, P., Wekerle, C., Lanius, R., Jetly, R., et al. (2020). Meditating in virtual reality: proof-of-concept intervention for posttraumatic stress. Psychol. Trauma Theory Res. Pract. Policy 12, 847–858. doi: 10.1037/tra0000959 

 Moral, A. (2017). Guided meditation: a regimen for mental health. Indian J. Health Wellbeing 8, 180–182.


 Mostajeran, F., Krzikawski, J., Steinicke, F., and Kühn, S. (2021). Effects of exposure to immersive videos and photo slideshows of forest and urban environments. Sci. Rep. 11:3994. doi: 10.1038/s41598-021-83277-y 

 Navarro-Haro, M. V., López-del-Hoyo, Y., Campos, D., Linehan, M. M., Hoffman, H. G., García-Palacios, A., et al. (2017). Meditation experts try virtual reality mindfulness: a pilot study evaluation of the feasibility and acceptability of virtual reality to facilitate mindfulness practice in people attending a mindfulness conference. PLoS One 12:e0187777. doi: 10.1371/journal.pone.0187777 

 Navarro-Haro, M. V., Modrego-Alarcón, M., Hoffman, H. G., López-Montoyo, A., Navarro-Gil, M., Montero-Marin, J., et al. (2019). Evaluation of a mindfulness-based intervention with and without virtual reality dialectical behavior therapy mindfulness skills training for the treatment of generalized anxiety disorder in primary care: a pilot study. Front. Psychol. 10:55. doi: 10.3389/fpsyg.2019.00055 

 Niazi, A. K., and Niazi, S. K. (2011). Mindfulness-based stress reduction: a non-pharmacological approach for chronic illness. N. Am. J. Med. Sci. 3, 20–23. doi: 10.4297/najms.2011.320 

 OECD (2024), Suicide rates (indicator). Available at: https://doi.org/10.1787/bd12d298-en (Accessed on 17 June 2024).


 Owens, M., and Bunce, H. L. (2022). Nature-based meditation, rumination and mental wellbeing. Int. J. Environ. Res. Public Health 19:9118. doi: 10.3390/ijerph19159118 

 Packiasabapathy, S., Susheela, A. T., Mueller, A., Patxot, M., Gasangwa, D. V., O’Gara, B., et al. (2019). Guided meditation as an adjunct to enhance postoperative recovery after cardiac surgery: study protocol for a prospective randomized controlled feasibility trial. Trials 20, 39–38. doi: 10.1186/s13063-018-3103-8 

 Park, H. S., and Lee, J. M. (2016). A validation study of Korean version of PANAS-revised. Korean J. Psychol. 35, 617–641. doi: 10.22257/kjp.2016.12.35.4.617


 Paul, G., Elam, B., and Verhulst, S. J. (2007). A longitudinal study of students' perceptions of using deep breathing meditation to reduce testing stresses. Teach. Learn. Med. 19, 287–292. doi: 10.1080/10401330701366754 

 Pizzoli, S. F. M., Monzani, D., Mazzocco, K., Maggioni, E., and Pravettoni, G. (2022). The power of odor persuasion: the incorporation of olfactory cues in virtual environments for personalized relaxation. Perspect. Psychol. Sci. 17, 652–661. doi: 10.1177/17456916211014196 

 Ray, T. N., Franz, S. A., Jarrett, N. L., and Pickett, S. M. (2021). Nature enhanced meditation: effects on mindfulness, connectedness to nature, and pro-environmental behavior. Environ. Behav. 53, 864–890. doi: 10.1177/0013916520952452


 Rubin, M., Fischer, C. M., and Telch, M. J. (2024). Efficacy of a single session mindfulness based interventions: a randomized clinical trial. PLoS One 19:e029300. doi: 10.1371/journal.pone.0299300 

 Seabrook, E., Kelly, R., Foley, F., Theiler, S., Thomas, N., Wadley, G., et al. (2020). Understanding how virtual reality can support mindfulness practice: mixed methods study. J. Med. Internet Res. 22:e16106. doi: 10.2196/16106 

 Sedlmeier, P., Eberth, J., Schwarz, M., Zimmermann, D., Haarig, F., Jaeger, S., et al. (2012). The psychological effects of meditation: a meta-analysis. Psychol. Bull. 138, 1139–1171. doi: 10.1037/a0028168


 Slater, M. (2014). Grand challenges in virtual environments. Front. Robot. AI 1:3. doi: 10.3389/frobt.2014.00003


 Smith, J. A., Flowers, P., and Larkin, M. (2009). Interpretative phenomenological analysis: Theory, method and research. London: SAGE.


 Vossel, G., and Zimmer, H. (1992). Stimulus rise time, intensity and the elicitation of unconditioned cardiac and electrodermal responses. Int. J. Psychophysiol. 12, 41–51. doi: 10.1016/0167-8760(92)90041-9 

 Watson, D., Clark, L. A., and Tellegen, A. (1988). Development and validation of brief measures of positive and negative affect: the PANAS scales. J. Pers. Soc. Psychol. 54, 1063–1070. doi: 10.1037/0022-3514.54.6.1063 

 Winbush, N. Y., Gross, C. R., and Kreitzer, M. J. (2007). The effects of mindfulness-based stress reduction on sleep disturbance: a systematic review. Explore 3, 585–591. doi: 10.1016/j.explore.2007.08.003 

 Yildirim, C., and O’Grady, T. (2020). The efficacy of a virtual reality-based mindfulness intervention. In 2020 IEEE international conference on artificial intelligence and virtual reality (AIVR) (pp. 158–165). IEEE.



Copyright
 © 2024 Jo, Kim and Lee. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/xhtml/Nav.xhtml




Contents





		Cover



		Virtual reality vs. imagery: comparing approaches in guided meditation



		1 Introduction



		2 Materials and methods



		2.1 Participants



		2.2 Procedure



		2.3 Measure



		2.3.1 Previous experience with meditation



		2.3.2 HR



		2.3.3 GSR (Galvanic Skin Response)



		2.3.4 Negative affect scale



		2.3.5 Concentration during meditation



		2.3.6 Subjective opinions on the meditation experience















		3 Results



		3.1 Baseline characteristics



		3.2 Hypotheses 1 and 2: analysis of HR, GSR, and negative affect



		3.3 Hypothesis 3: analysis of concentration during meditation



		3.4 Hypothesis 4: novice meditators vs. experienced meditators



		3.5 Qualitative analyses









		4 Discussion



		4.1 Major findings



		4.2 Implications for clinical practice



		4.3 Limitations and directions for future research









		5 Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Publisher’s note



		Footnotes



		References



















OPS/images/fpsyg-15-1472780-t010.jpg
Category

Pos

effect of meditation

Difficulty focusing on meditation

Subcategory

“Tension relief and a sense of relaxation
Mind being cleared up

Too many distractions

No visual and auditory aids for meditation

Illustrative quotes

1 felt a sense of relaxation setting in. T was s0 relaxed that I almost dozed off”"
“My cluttered mind cleared up, and 1 feel my tired body and mind recovering”
“Ifound it challenging to focus on my breathing or visualize a waterfall. Despite my
efforts to ignore distractions, they persisted. I tried to focus on meditation, but
distracting thoughts kept coming to my mind”

“It would have been helpful to have sound assistance to enhance visualization of scenes

such as waterfalls or forests.”





OPS/images/cover.jpg
, frontiers | Frontiers in Psychology

Virtual reality vs. imagery:
comparing approaches in guided
meditation












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
, frontiers Frontiers in Psychology






OPS/images/fpsyg-15-1472780-t005.jpg
HR GSR Negative affect

VR condition t 53004+ 56464+ 74574+
? <0.001 <0.001 <0.001

Imagery condition t 33390 44580 828744
» 0,002 <0.001 <0.001

¥£p<0.01; #+p<0.001.





OPS/images/fpsyg-15-1472780-t006.jpg
HR GSR Negative affect
~0.020 0570 0.040

0945 0793 0585





OPS/images/fpsyg-15-1472780-t003.jpg
VR condition (n = 36)

M

SD

Imagery condition (n = 34)

Age
HR
GSR

Negative affect

3081

83.89

1683014

9.11

1165

2033

8203.59

644

M SD
2681 955
8218 1344

16971.0 8797.26
9.00 556

1510

0562

0069

0.079

0.136

0576

0.915

0.937





OPS/images/fpsyg-15-1472780-t004.jpg
HR GSR Negative affect

VR condition Pre M (SD) 83.89(1203) 16830.14 (8203.59) 9.11(6:4)
Post M(SD) 7881 (9.61) 12122.67 (7243.38) 2.48(3.26)
Imagery condition Pre M(sD) 82,18 (13.44) 16971.00 (8797.26) 9.00 (5.56)
Post M (SD) 7885 (10.23) 1112221 (7442.21) 247 (2.97)
MANOVA statistics Condition* F(1,68) 009 0.06 0.004
P 0.754 0.805 0948
Time* F(1,68) 37640 47.20%%% 122.23%%%
P <0.001 <0001 <0.001
Condition x Time" F(1,68) 165 0552 0.007
P 0.203 0.460 0934
MANOVA, multivariate analysis of variance.
“4p<0.001.
‘Main effect.

Interaction effect.





OPS/images/fpsyg-15-1472780-t009.jpg
Category Subcategory Illustrative quotes

ted immersior

Facil

jon | Experiencing a true meditative state  “When I used to meditate in classes before, I just felt sleepy. However, while using VR for
breathing meditation, I realized, “Ah, this is what it feel like to be truly immersed in
meditation.”
Helpful visual and auditory stimuli | “It was interesting that even though my actual surroundings had not changed, I could
immerse myselfin the experience through relaxing sounds and natural environment scenes”"
Disappearance of distractions “Just following along with the guidance on screen comfortably, i feltlike 1 had some time

without wandering thoughs o the first time in a while”

Calm and comfortable “It was a comfortable, restful experien

“Ifeltighter and relieved, and my mood improved””
Enjoyed “It was enjoyable. I appreciated being able to meditate in various places and situations using
VR
Difficulty focusing on meditation The lack of presence “The immersion was hindered by the VR’ image quality and the visible mechanical parts
around me”
Physical discomfort “The screenis shaking and the pressure from the VR device on my head were distracting

during meditation””





OPS/images/fpsyg-15-1472780-t007.jpg
SD P

VR condition 1591 290 280 0.007

Imagery condition 13.64 383

*p<0.01.





OPS/images/fpsyg-15-1472780-t008.jpg
VR condition

Meditation No meditation
experience experience
Group 1° Group 2°
M(SD) M(sD)
HS 7929 (9.05) 7837 (10.32)
GSR 11,592.00 (5.490.50) 12,597.47 (8,643.98)
Negative affect 335(3.88) 1.73(2.32)
Concentration 15.11(3.19) 16.63(2.47)

“p<0.05.
Group 1,

roup 2, c=Group 3, d=Group 4.

Imagery condition Scheffé

Meditation No meditation
experience experience
Group 3¢ Group 4 ¢

M(SD) M(SD)

77.75 (8.95) 7945 (11.02) 0.10

10,632.67 (7,013.06) 11,389.23 (7,814.54) 0.18
1.91(3.08) 277(2:94) 102
14.08(3.94) 13.40(3.85) 3.32% (b)>(d)





OPS/images/fpsyg-15-1472780-t001.jpg
Background variables VR condition Imagery condition

%
Gender
Male 14 200 16 29 30 429
Female 2 314 18 257 40 57.1

Previous meditation experience
Yes 17 243 12 17.1 29 414
No 19 7.1 2 314 4 586

Age, M (SD); range 30.81 (11.65); 20-62 2681 (9.55); 20-62 28.93 (10.79); 20-62





OPS/images/fpsyg-15-1472780-t002.jpg
Breathing meditation

Waterfall concentration meditation

“Breathe slowly and deeply in accordance with the flow of light

seen in front of you. Concentrate on the breathing”™

“Focus on a cascading waterfall and direct your attention fully
to the waterfall Let it become the sole object of your
concentration. If your mind starts to wander or thoughts arise,
‘gently bring your focus back to the cascading waterfall. Let go
of any worries and anxieties, imagining them flowing away like

water!”

Imagery c ition

“Breathe slowly and deeply. Concentrate on the breathing

“Imagine a cascading waterfall in your minds eye. Picture it
vividly: the cascading water, the sound it makes, and the mist that
surrounds it. Direct your attention fully to the cascading waterfall
image you have created. Let it become the sole object of your
concentration. If your mind starts to wander or thoughts arise
gently bring your focus back to the cascading waterfall. Let go of

any worries and anxieties, imaging them flowing away like water”





