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Objectives Mindfulness-based cognitive therapy (MBCT) is known to be helpful in improving
mental health. Virtual reality (VR) has been suggested to enhance the effectiveness of treatment by
increasing participants’ sense of immersion in cognitive behavioral therapy. This study sought to
explore whether VR-based MBCT could be applied to young adults to improve their mental health.

Methods The study included 20 young adults without a history of psychiatric disease (eight
men and 12 women, mean age 30.0+3.7 years old). Three sessions of VR-based MBCT were
conducted, which consisted of education on the concept of mindfulness, mindful breathing
meditation, body scans, loving-kindness meditation, and attention enhancement training. Self-
reporting scales on mindfulness, depression, anxiety, and addictive use of smartphones were
administered before and after VR-based MBCT.

Results Subjects did not show significant differences before and after VR-based MBCT on
scales assessing the trait of mindfulness. In the decentering subscale of the Toronto Mindfulness
Scale, which evaluates mindful state during meditation, a significant difference was observed be-
fore and after VR-based MBCT (p=0.010). Subjects also showed a significant reduction in the
Smartphone Addiction Proneness Scale before and after VR-based MBCT (p=0.029).

Conclusion This study did not provide sufficient evidence that short-term VR-based MBCT can
effectively improve the level of mindfulness. However, this study suggests that VR-based MBCT
may have an effect on decentering during meditation, even with a short period of intervention. This
study also supports the need for further research on the therapeutic effects on behavioral addic-
tions from mindfulness-based interventions. J Korean Neuropsychiatr Assoc 2025;64(2):84-93

Keywords Cognitive behavioral therapy; Internet addiction disorder; Mindfulness; Virtual reality.
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Table 1. The session-by-session contents of the MBCT program in this study

Subject Contents Environment Time (min)

Session 1 (Total time: 40 minutes)
Introduction e Greetings, therapist introduction and rapport building Face to face 10
¢ Guide to the purpose, methods and rules of VR-based MBCT
* VR device description and usage instructions
Education ¢ Infroducing the concept of mindfulness and the basic principles of VR 15
mindfulness meditation
 Explaining the 5 facets of mindfulness (observing, describing, acting
with awareness, non-judgement, and non-reactivity)

Meditation ¢ Mindful breathing meditation VR
In-session evaluation ¢ TMS Self-report
Wrapping up * Sharing participant’s impressions and feedback Face to face

* Homework: at-home mindful breathing meditation
Session 2 (Total time: 40 minutes)
Infroduction * Greetings and checking homework Face to face
Education ¢ Reviewing the principles and five facets of mindfulness Face to face 10
e Teaching the reasons and principles of recognizing bodily sensations
and training attention control in mindfulness

Meditation * RSA biofeedback fraining with information on breathing and pulse VR 5
rates
¢ Mindfulness sensory training meditation targeting objects: raisin, VR 7

walnut, and strawberry
e Body scan VR
Wrapping up ¢ Sharing participant’s impressions and feedback Face to face
¢« Homework: at-home mindful breathing meditation and body scan
Session 3 (Total time: 50 minutes)
Infroduction » Creetings and checking homework Face to face 5
Education  Explains acceptance, one of the core concepts of mindfulness Face to face 15
¢ Explains the principles of disengaging from automatic pilot and being
aware of the present moment
¢ Discussion of mindfulness in everyday life

Meditation ¢ Body scan VR 8
¢ Loving-kindness meditation VR 7
* Mindful breathing meditation VR 5
In-session evaluation ¢ TMS Self-report 3
Wrapping up ¢ Sharing participant’s impressions and feedback Face to face 7

VR, virtual reality; MBCT, mindfulness-based cognitive therapy:; TMS, Toronto Mindfulness Scale; RSA, respiratory sinus arrhythmia

7} 9919 gt Cronbach’s o= 073014 0912 Yebgdty, o FFMQ A g Lee 50| ¥Qkelal efgslel Aotk
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Fig. 1. Captured screens of the virtual reality program used in this study. A: The avatar explains the concept of mindfulness. B: A comfort-
able virtual reality space where mindful breathing meditation takes place. C: Respiratory sinus arrhythmia biofeedback. The heart rate
and the flower opening and closing are synchronized, and the breathing rate and the circle growing and shrinking are synchronized. D: A
3D-realized walnut to help with training to increase awareness of objects. E: Visualization stimulation to guide body scan. F: A 3D video
showing the growth process of a tree from seed to flowering to guide loving-kindness meditation.
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Table 2. Comparison of the levels of mindfulness before and after
the VR-based MBCT program in all subjects (n=20)

Before After
MBCT MBCT P
MAAS 69.3+10.9 71.3+£10.3 0.688 0.500
FFMQ-SF 85.3+9.5 87.0+£10.0 0.759 0.457
Observing 13.5+£3.1 14.0+3.8 0.821 0.422
Describing 17.7+£3.9 187+4.4 1.425 0.170
Acting with awareness 19.5+£3.5 19.0£3.4 -0.806 0.430
Non-judgement 182+2.5 19.2+28 1.306 0.207
Non-reactivity 16.5£3.5 16.3+£3.0 -0.298 0.769
™S 24.4+90 29.1+£10.5 2.073 0.052
Curiosity 125+5.6 140+59 1.036 0.313
Decentering 11.9+4.6 151+62 2851 0.010

Data are presented as mean +standard deviation. VR, virtual
reality; MBCT, mindfulness-based cognitive therapy; MAAS,
Mindfulness Attention Awareness Scale; FFMQ-SF, Short Form of
the Five Facet Mindfulness Questionnaire; TMS, Toronto Mindful-
ness Scale

Table 3. Comparison of the psychometric variables before and
after the VR-based MBCT program in all subjects (n=20)

Before MBCT After MBCT t [}
BDI 9.2+57 53+6.5 -1.954 0.066
BAI 3.6+£3.6 3.1+63 -0.330 0.745
DERS 71.0£16.1 66.6+10.6 -1.416 0.173
BIS 58.0+£10.9 58.0+9.6 0.000 >0.999
SAPS 31.2+6.5 28.5+6.0 -2.368 0.029
SAS 83.4+22.6 75.1+17.9 -1.788 0.090

Data are presented as mean+standard deviation. VR, virtual
reality; MBCT, mindfulness-based cognitive therapy; BDI, Beck
Depression Inventory; BAI, Beck Anxiety Inventory; DERS, Difficul-
fies in Emotional Regulation Scale; BIS, Barratt Impulsiveness
Scale; SAPS, Smartphone Addiction Proneness Scale; SAS,
Smartphone Addiction Scale
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Table 4. Pearson’s correlation analysis matrix between pre-to-post-MBCT change values of psychometric variables (n=20)

Decentering BDI BAI DERS BIS SAPS SAS
Decentering 1.000
BDI -0.156 1.000
BAI -0.299 0.845*** 1.000
DERS 0.121 0.300 0.322 1.000
BIS -0.163 0.734%** 0.581** 0.245 1.000
SAPS 0.052 0.311 0.183 0.724*** 0.258 1.000
SAS 0.095 0.635" 0.500* 0.671** 0.482* 0.729%** 1.000

*p<0.05; *p<0.01; **p<0.001. MBCT, mindfulness-based cognitive therapy; BDI, Beck Depression Inventory; BAI, Beck Anxiety In-
ventory; DERS, Difficulties in Emotional Regulation Scale; BIS, Barratt Impulsiveness Scale; SAPS, Smartphone Addiction Proneness

Scale; SAS, Smartphone Addiction Scale
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