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Abstract
Introduction: Social anxiety disorder is a prevalent and debilitating condition among 
adolescents, often maintained by dysfunctional meta-emotional beliefs. The present 
study aimed to compare the effectiveness of Virtual Reality Exposure Therapy (VRET) 
and Mindfulness-Based Cognitive Therapy (MBCT) on meta-emotional dimensions in 
adolescents with social anxiety in Ahvaz, Iran.
Methods: This study utilized a pre-test, post-test, and follow-up design with a control group. 
The statistical population included all adolescents with social anxiety disorder who sought 
treatment at counseling centers in Ahvaz between March and June 2024. A convenience 
sample of 45 participants was selected and then randomly assigned to two experimental 
groups (VRET, n=15; MBCT, n=15) and a control group (n=15). VRET consisted of eight 
weekly 45-minute sessions, while MBCT consisted of eight weekly 90-minute sessions. Data 
were collected using diagnostic interviews and the Meta-Emotion Questionnaire (MEQ), and 
analyzed using a repeated-measures ANOVA.
Results: Both the VRET and MBCT groups showed significant improvement in meta-
emotional dimensions compared with the control group. Furthermore, VRET demonstrated 
a slightly greater improvement, although both therapies maintained their positive effects at 
the three-month follow-up.
Conclusion: The results indicate that both VRET and MBCT are effective interventions for 
improving meta-emotional dimensions in adolescents with social anxiety. These findings 
highlight the potential for integrating technology-based and mindfulness-based approaches 
into clinical practice to enhance therapeutic outcomes.
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Introduction

Social anxiety disorder, also known as social 
phobia, ranks among the most prevalent 
anxiety disorders, with a particularly 

high incidence among adolescents (1). It is 
characterized by a marked and persistent fear 
of social or performance situations where the 
individual faces unfamiliar people or potential 
scrutiny from others, profoundly disrupting 
developmental trajectories (2). At its core 
lies the dread of negative evaluation, which 
engenders substantial distress and entrenched 
avoidance behaviors (3). During adolescence—a 
critical phase of identity formation and peer 
relationship building—this disorder exerts 
especially deleterious effects, often manifesting 
as diminished academic achievement, social 

withdrawal, and compromised quality of life. 
Without intervention, social anxiety frequently 
endures into adulthood, elevating the likelihood 
of comorbidities such as depression and 
substance use disorders (4, 5). Consequently, 
early identification and efficacious treatment 
are imperative to safeguard the long-term 
psychological health of this at-risk demographic.

Beyond the fear of external judgment, a 
crucial factor in maintaining social anxiety is an 
individual’s internal relationship with their own 
emotions, a concept referred to as meta-emotion 
(6). Meta-emotional dimensions refer to an 
individual’s cognitive and affective evaluations 
of their own emotions, including beliefs about 
the legitimacy of their feelings, their capacity for 
emotional regulation, and their apprehension 
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toward experiencing specific emotions (7). Within 
social anxiety, maladaptive meta-emotional 
schemas predominate, such as construing 
anxiety as intractable, perilous, or indicative of 
frailty. This meta-emotional dread—focusing on 
the emotion per se rather than the precipitating 
context—perpetuates a self-reinforcing loop: 
an adolescent may anticipate unease in a 
social milieu, then fret over that unease itself, 
culminating in avoidance to avert the torment 
of fear (8). Interventions that dismantle these 
aberrant meta-emotional facets hold promise 
for interrupting such cycles, thereby nurturing 
resilient and adaptive emotional architectures.

In recent decades, an array of therapeutic 
modalities has been devised and empirically 
scrutinized for social anxiety. Cognitive-
behavioral therapy (CBT) endures as the 
benchmark, yielding sustained symptom 
alleviation (9). Augmenting exposure therapy 
tenets, Virtual Reality Exposure Therapy (VRET) 
has surfaced as an innovative technological 
paradigm (10). VRET employs immersive 
virtual milieus to recapitulate social scenarios, 
enabling fear confrontation in a calibrated, 
secure framework. Its merits include scenario 
personalization, reduced therapeutic burden, and 
enhanced accessibility to circumvent avoidance 
(11). Accumulating evidence endorses VRET’s 
potency across anxiety spectra, with meta-
analyses affirming its parity to conventional in 
vivo exposure for social phobia remediation (12, 
13). Emerging inquiries further illuminate VRET’s 
modulation of cognitive-affective mechanisms, 
evincing reductions in negative evaluation fears 
and bolstering social self-efficacy (14).

In parallel with technological advancements, 
there has been a significant shift towards 
integrating mindfulness-based practices into 
therapy. Mindfulness-Based Cognitive Therapy 
(MBCT), originally developed to prevent 
depressive relapse, has shown considerable 
promise in treating anxiety disorders (15). 
MBCT amalgamates CBT fundamentals 
with mindfulness meditation, emphasizing 
dispassionate attunement to internal phenomena—
encompassing ideation, somatosensation, and 
emotion (16). For adolescents grappling with 
social anxiety, MBCT facilitates disengagement 
from ruminative anxious currents, forestalling 
escalation into avoidance or self-reproach (17). 
By fostering an equanimous emotional regard, 

it equips individuals to witness anxiety without 
subsumption. Empirical appraisals of MBCT in 
anxiety contexts affirm symptom abatement and 
regulatory enhancement, with select investigations 
underscoring shifts in meta-cognitive and meta-
emotional constructs (18, 19).

Notwithstanding the substantiated merits of 
VRET and MBCT in ameliorating social anxiety, 
lacunae persist in the extant corpus. Sparse direct 
juxtapositions of these disparate modalities 
abound, especially vis-à-vis their incursions 
into latent mechanisms like meta-emotional 
dimensions. Moreover, predominant Western-
centric inquiries constrain extrapolations to 
heterogeneous cultural milieus. The instant 
investigation redresses these voids via a head-
to-head appraisal of VRET and MBCT among 
Iranian adolescents with social anxiety. Its 
paramount aim is to assay and juxtapose 
the efficacies of these interventions on meta-
emotional dimensions, elucidating discrete 
change vectors. Discernment of differential—or 
convergent—potency in reshaping these cardinal 
internal tenets will empower clinicians to refine 
protocols, optimizing outcomes and bespoke 
care for afflicted youth. Such insights will enrich 
cross-cultural comprehension of these therapies’ 
translatability.

Both VRET and MBCT would significantly 
enhance positive meta-emotional dimensions and 
attenuate negative meta-emotional dimensions 
relative to the control condition, with VRET 
potentially showing marginally superior effects 
due to its targeted exposure mechanics.

Methods
Research Design and Participants

This study utilized a quasi-experimental 
design with a pre-test, post-test, and three-
month follow-up, including a control group. The 
statistical population comprised all adolescents 
(aged 15–18) diagnosed with social anxiety 
disorder who sought treatment at counseling 
centers in Ahvaz, Iran, between March and June 
2024. Participants were approached by trained 
research assistants during routine intake visits at 
these centers, ensuring ethical recruitment and 
informed consent from the outset. As individuals 
actively seeking treatment, this method likely 
selects for those with elevated motivation for 
change and moderate-to-severe symptom 
severity, potentially limiting generalizability to 
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less motivated or community-based samples. A 
convenience sample of 45 participants was selected 
based on specific inclusion criteria: a formal 
diagnosis of social anxiety disorder confirmed 
through a diagnostic interview conducted by a 
certified psychiatrist or clinical psychologist, and 
a score of at least 50 on the Social Anxiety Scale. 
Exclusion criteria included a history of psychotic 
disorders, bipolar disorder, or substance use 
disorder. An a priori power analysis conducted 
using G*Power software (version 3.1) for repeated 
measures ANOVA, assuming a large effect size 
(f=0.40, based on prior VRET/MBCT studies), 
three groups, three time points, α=0.05, and 
power=0.80, indicated that a total sample of 42 
participants would suffice; the recruited n=45 
provided adequate power (0.82). The eligible 
participants were then randomly assigned to one 
of three groups: the VRET group, the MBCT 
group, or a non-treatment control group, with 15 
participants in each group. Random assignment 
was performed using a computerized random 
number generator to balance groups. Baseline 
equivalence across groups was statistically 
verified: one-way ANOVAs revealed no 
significant differences in age or pre-test MEQ 
scores (positive and negative), and a chi-square 
test confirmed comparable gender distributions. 
All participants and their legal guardians 
provided written informed consent prior to the 
study, and ethical considerations were upheld 
throughout the research process.

Instruments
Meta-Emotion Questionnaire (MEQ): 

Developed by Mittmansgruber et al. (20), this 
questionnaire assesses an individual’s thoughts, 
beliefs, and feelings about their own emotions 
(meta-emotion). It consists of 28 items rated on 
a 5-point Likert scale ranging from 1 (strongly 
disagree) to 5 (strongly agree). The questionnaire 
has two main dimensions, Negative Meta-emotion 
and Positive Meta-emotion, and six subscales. 
The Negative Meta-emotion dimension includes 
the subscales of Anger (4 items), Shame (5 items), 
Thought Control (5 items), and Suppression (2 
items). The score range for this dimension is from 
16 to 80. The Positive Meta-emotion dimension 
includes the subscales of Compassion (7 items) 
and Interest (5 items), with a score range from 
12 to 60. Higher scores on the negative subscales 
indicate maladaptive meta-emotion, while higher 

scores on the positive subscales indicate adaptive 
meta-emotion. In the Iranian context, the MEQ 
has been validated with evidence of construct 
validity through convergent correlations with 
emotional dysregulation measures (r=0.45–0.65) 
and satisfactory test-retest reliability over a 
2-week interval (ICC=0.84; 21). The Cronbach’s 
alpha for this questionnaire was reported as 0.85 
in a domestic study (21). In the present study, a 
Cronbach’s alpha of 0.89 was obtained for the 
total scale, indicating excellent reliability.

Procedure
Following the collection of pre-test data, 

the experimental groups participated in their 
respective interventions for eight weekly sessions. 
All sessions for both experimental groups 
were facilitated by the same licensed clinical 
psychologist, who held certifications in VRET 
delivery and MBCT facilitation and had over 5 years 
of experience in adolescent anxiety treatment; this 
ensured therapist consistency and competence 
while minimizing allegiance effects. The VRET 
group received 45-minute sessions, which involved 
exposure to feared social situations in a controlled 
virtual reality environment. VRET was delivered 
using Meta Quest 2 headsets and custom software 
environments (adapted oVRcome platform) 
simulating graded social scenarios, with exposure 
intensity escalated based on subjective units of 
distress (SUDs) ratings to promote habituation. 
The MBCT group participated in 90-minute 
sessions focused on mindfulness exercises and 
cognitive-behavioral techniques to develop non-
judgmental awareness of emotions. The session 
durations differed (45 minutes for VRET versus 90 
minutes for MBCT) due to the immersive nature 
of VR requiring focused exposure versus the 
experiential depth of mindfulness practice; this 
dosage variation represents a potential confound, 
which was partially controlled by standardizing 
the number of sessions (eight weekly), equating 
core therapeutic elements (e.g., exposure vs. 
awareness building), and monitoring total contact 
time (approximately 6 hours per group). A 
summary of the intervention sessions is provided 
in Tables 1 and 2. The control group received no 
intervention during this period but was offered 
appropriate therapeutic services at the conclusion 
of the study. This non-treatment waitlist design 
allowed assessment of natural remission rates 
but did not control for nonspecific effects like 
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expectation or attention; an active control (e.g., 
supportive counseling) was not feasible due to 
resource constraints but is recommended for 
future research. All participants were re-evaluated 
at the post-test and again at the three-month 
follow-up. No participants dropped out during the 
intervention phase.

Data Analysis
The collected data were analyzed using 

SPSS version 27.0 and subjected to a Repeated 
Measures Analysis of Variance (ANOVA). Prior 
to analysis, key assumptions were evaluated: 
normality via Shapiro-Wilk tests, homogeneity 
of variances via Levene’s tests, and sphericity via 
Mauchly’s tests. Sphericity was violated for the 
negative meta-emotion time × group interaction, 
necessitating Greenhouse-Geisser corrections; 
other assumptions were satisfied. Given the 
modest sample size, post-hoc observed power 
for the significant time × group effects was 0.76, 
indicating adequate detection of significant 
effects (ηp²>0.45) but heightened risk of Type 
II error for more minor effects. Post-hoc tests 
were used to examine specific between-group 

and within-group differences. The statistical 
significance level for this study was set at P<0.05.

Results
The study included 45 adolescents aged 15–18 
years, diagnosed with social anxiety disorder, 
who sought treatment at counseling centers in 
Ahvaz, Iran, between March and June 2024. 
The mean age of participants was 16.50 years 
(SD=1.12). The descriptive statistics for positive 
and negative meta-emotional dimensions across 
the pre-test, post-test, and three-month follow-
up stages are presented in Table 3. As illustrated 
in Table 3, both experimental groups (VRET and 
MBCT) demonstrated notable improvements 
in mean scores from pre-test to post-test—
manifesting as increases in positive meta-emotion 
and reductions in negative meta-emotion—with 
these gains largely sustained at the three-month 
follow-up. In contrast, the control group exhibited 
minimal variation over time.

Prior to analysis, the normality of the data 
was assessed using the Shapiro-Wilk test for 
both positive and negative meta-emotional 
dimensions across all groups and time points.  

Table 1: Summary of virtual reality exposure therapy (VRET) sessions
Session Session content
1 Introduction, preparation, and exposure to a public place (a store) with continuous attention from others
2 Continued practice of exposure in a public place with continuous attention from others
3 Exposure to a large party, where the participant reads a poem or text into a microphone for the attendees
4 Continued practice of exposure at a large party and reading a poem or text
5 Exposure to a formal business meeting, where the participant gives a presentation related to their field of study or profession, 

using a microphone and maintaining eye contact
6 Continued practice of exposure to a formal business meeting and giving a presentation
7 Participation in a large seminar or conference, where the participant reads a pre-prepared text into a microphone from behind 

a podium and makes eye contact
8 Continued practice of exposure to a large seminar or conference, and reading a pre-prepared text

Table 2: Summary of mindfulness-based cognitive therapy (MBCT) sessions
Session Session content
1 The “Automatic Pilot” and Mindfulness: Introduction to the concept of mindfulness, initial mindful breathing exercises, and 

exploring the mind’s “automatic pilot” mode
2 Coping with Obstacles: Identifying obstacles to mindfulness practice, focusing on sensations and emotions, and practicing 

non-judgmental observation
3 Awareness of Breath: Focusing entirely on the sensation of breathing, using breath as an anchor to return to the present 

moment
4 Being Present: Practicing a “body scan” and awareness of bodily sensations, accepting unwanted emotions and thoughts
5 Accepting Thoughts: Observing thoughts as mental events, using the “thoughts are clouds” technique to reduce engagement 

with them
6 Self-Compassion: Exercises to reduce self-criticism and increase inner acceptance
7 Responding to Situations: Practicing a mindful response instead of an automatic reaction to anxiety-provoking situations
8 Integrating into Daily Life: Reviewing past experiences, planning to continue mindfulness practices, and integrating them 

into daily life
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Results indicated that all variables met the 
normality assumption (P>0.05), with no significant 
deviations from normality. This supported the use 
of parametric statistical tests, such as repeated 
measures ANOVA, for subsequent analyses. The 
repeated measures ANOVA results for the effects 
of time, group, and their interaction on positive 
and negative meta-emotional dimensions are 
presented in Table 4. These analyses revealed 
significant main effects of time and group for both 
outcome variables (all P<0.001), accompanied by 
large effect sizes (ηp²>0.45). The significant time × 
group interaction (P<0.001) further underscored 

differential trajectories of change across 
groups, with the VRET and MBCT conditions 
evincing superior improvements relative to the  
control group.

Post hoc comparisons using the Bonferroni 
test were conducted to examine specific 
differences within and between groups, as 
shown in Tables 5 and 6. The within-group post-
hoc results, summarized in Table 5, confirmed 
significant enhancements in positive meta-
emotion and reductions in negative meta-
emotion for both VRET and MBCT from pre-test 
to post-test and follow-up (all P<0.001), with no 

Table 3: Descriptive statistics for positive and negative meta-emotion across study stages
Variable Stages VRET MBCT Control

Mean±SD Mean±SD) Mean±SD
Positive meta-emotion Pre-test 35.60±3.66 35.36±3.99 34.53±4.22

Post-test 47.33±3.50 43.60±4.08 34.93±4.52
Follow-up 47.53±3.28 43.66±4.17 35.13±4.48

Negative meta-emotion Pre-test 41.06±3.66 40.46±3.95 39.40±3.50
Post-test 29.33±4.00 32.73±4.20 39.00±3.35
Follow-up 29.60±4.05 32.80±4.03 39.06±4.51

Table 4: Repeated measures ANOVA results for positive and negative meta-emotion
Variable Source SS df MS F P ηp2​
Positive meta-
emotion

Time 1401.37 2 700.68 1484.64 0.001 0.7
Group 1762.8 2 881.42 38.96 0.001 0.52
Time × Group 668.98 4 167.24 354.36 0.001 0.74

Negative meta-
emotion

Time 1289.65 1.71* 754.02 2678.52 0.001 0.78
Group 787.61 2 393.80 29.15 0.001 0.45
Time × Group 650.78 3.42* 19.24 675.81 0.001 0.77

*Greenhouse-Geisser corrected degrees of freedom.

Table 5: Bonferroni post-hoc comparisons for within-group differences
Variable Stage comparison Group Mean difference P
Positive meta-emotion Post-test - Pre-test MBCT 8.13 0.001

VRET 11.73 0.001
Control 0.40 0.782

Follow-up - Pre-test MBCT 8.20 0.001
VRET 11.93 0.001
Control 0.61 0.594

Follow-up - Post-test MBCT 0.07 0.999
VRET 0.20 0.999
Control 0.20 0.970

Negative meta-emotion Post-test - Pre-test MBCT -7.73 0.001
VRET -11.73 0.001
Control 0.40 0.622

Follow-up - Pre-test MBCT -7.66 0.001
VRET -11.46 0.001
Control 0.33 0.773

Follow-up - Post-test MBCT 0.06 0.999
VRET 0.27 0.999
Control 0.07 0.999
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meaningful alterations in the control group (all 
P>0.05). VRET yielded marginally larger effect 
magnitudes than MBCT. For positive meta-
emotion, both the VRET and MBCT groups 
showed significant improvements from pre-test 
to post-test and follow-up (P<0.001), with VRET 
demonstrating a slightly larger mean difference 
(11.73 and 11.93) than MBCT (8.13 and 8.20). No 
significant changes were observed in the control 
group (P>0.05). For negative meta-emotion, both 
interventions significantly reduced scores from 
pre-test to post-test and follow-up (P<0.001), with 
VRET again showing a greater reduction (–11.73 
and –11.46) compared to MBCT (–7.73 and –7.66). 
The between-group post-hoc findings, detailed in 
Table 6, indicated that at post-test and follow-up, 
VRET scores were significantly superior to those 
of MBCT (P<0.05), and both experimental groups 
outperformed the control condition (P<0.001) 
across both meta-emotional dimensions, with no 
baseline disparities. Between-group comparisons 
at post-test and follow-up revealed that VRET 
outperformed MBCT (P<0.05) and both 
significantly outperformed the control group 
(P<0.001) for both variables.

Discussion
The current study provides compelling evidence 
for the efficacy of VRET and MBCT in improving 
meta-emotional dimensions among adolescents 
with social anxiety disorder in Ahvaz, Iran. Both 
interventions significantly enhanced positive 
meta-emotional dimensions and reduced 

negative meta-emotional dimensions, with 
VRET demonstrating a slightly greater effect 
compared to MBCT, and both sustaining their 
effects at a three-month follow-up. These findings 
contribute to the growing body of literature on 
innovative therapeutic approaches for addressing 
complex psychological mechanisms underlying 
social anxiety, particularly meta-emotional 
beliefs, and highlight their applicability in a non-
Western cultural context.

Meta-emotional dimensions, encompassing 
individuals’ thoughts and feelings about their 
emotions, are pivotal in perpetuating social anxiety 
by reinforcing maladaptive beliefs, such as viewing 
anxiety as uncontrollable or a sign of personal 
weakness (7). The significant improvements 
observed in both VRET and MBCT groups 
suggest that these interventions may effectively 
target such dysfunctional beliefs. However, these 
improvements were assessed solely via the MEQ, a 
self-report measure. As a result, causal mechanisms 
remain inferred rather than empirically verified. 
VRET’s efficacy can be attributed to its immersive, 
controlled environment. This setting allows 
adolescents to confront feared social situations in a 
safe yet realistic manner. By engaging with tailored 
virtual scenarios—such as delivering presentations 
or interacting in social gatherings—participants 
likely experienced gradual desensitization to 
anxiety triggers (12). This process aligns with 
the principles of exposure therapy. It enables 
individuals to reframe their meta-emotional 
beliefs by reducing the perceived threat of anxiety 

Table 6: Bonferroni post-hoc comparisons for between-group differences
Variable Group comparison Stage Mean difference P
Positive meta-emotion VRET - MBCT Pre-test 0.13 0.999

Post-test 3.73 0.041
Follow-up 3.86 0.030

VRET - Control Pre-test 1.06 0.999
Post-test 12.40 0.001
Follow-up 12.42 0.001

MBCT - Control Pre-test 0.93 0.999
Post-test 8.66 0.001
Follow-up 8.53 0.001

Negative meta-emotion VRET - MBCT Pre-test 0.60 0.999
Post-test 3.40 0.033
Follow-up 3.23 0.042

VRET - Control Pre-test 1.66 0.674
Post-test 9.66 0.001
Follow-up 9.46 0.001

MBCT - Control Pre-test 1.06 0.999
Post-test 6.26 0.001
Follow-up 6.25 0.001
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and enhancing self-efficacy in social contexts (11). 
Previous research supports this mechanism. For 
example, studies have demonstrated VRET’s ability 
to reduce fear of negative evaluation and improve 
emotional regulation in anxiety disorders (22, 23). 
A study by Meyerbröker and Morina (22) found 
that VRET significantly reduced social anxiety 
symptoms by altering cognitive appraisals of social 
situations. This finding aligns with the present 
study’s impact on meta-emotional dimensions.

MBCT, conversely, likely exerted its effects 
through cultivating non-judgmental awareness 
and acceptance of emotional experiences. 
By integrating mindfulness practices with 
cognitive-behavioral techniques, MBCT 
enables individuals to observe their anxiety 
without becoming entangled in self-critical or 
avoidant responses (17). This approach fosters a 
compassionate stance toward one’s emotions. It 
disrupts the vicious cycle of anxiety about anxiety 
that characterizes social anxiety disorder (15). 
The mindfulness exercises employed in MBCT—
such as body scans and breath awareness—likely 
helped adolescents detach from maladaptive 
meta-emotional beliefs. These exercises promote 
adaptive emotional regulation (24). This aligns 
with findings from a study by Strege et al. (25), 
which demonstrated MBCT’s effectiveness in 
reducing social anxiety symptoms by enhancing 
metacognitive awareness and emotional 
acceptance in a clinical sample. The present 
study extends these findings. It shows MBCT’s 
specific impact on meta-emotional dimensions 
in an adolescent population. This suggests its 
versatility across developmental stages.

VRET appeared to yield larger effect sizes than 
MBCT on meta-emotional dimensions, though 
direct statistical comparisons between the two 
interventions were not conducted, precluding 
firm conclusions on superiority. This pattern may 
stem from VRET’s direct engagement with social 
anxiety triggers through simulated exposure. 
Such engagement may challenge maladaptive 
meta-emotional beliefs. VRET’s ability to 
customize scenarios to individual fears allows for 
precise targeting of anxiety-provoking stimuli. 
This customization leads to faster cognitive 
restructuring (26). However, MBCT’s focus on 
broader emotional acceptance and mindfulness 
skills may offer complementary benefits. In 
particular, it may foster long-term resilience 
against anxiety (27). The sustained effects of 

both interventions at the three-month follow-
up suggest that they promote lasting changes 
in meta-emotional processing. These changes 
likely involve altering underlying cognitive and 
emotional schemas. This durability is critical for 
adolescents. Social anxiety often persists into 
adulthood if untreated. It increases the risk of 
comorbidities such as depression (3).

The cultural context of this study, conducted in 
Iran, adds a significant dimension to the findings. 
Most prior research on VRET and MBCT has been 
conducted in Western populations. This limits 
generalizability to diverse cultural settings. The 
effectiveness of both interventions in an Iranian 
adolescent sample suggests that these approaches 
are adaptable to varying cultural norms and 
social expectations. In particular, they may suit 
collectivist societies where social scrutiny can 
amplify anxiety. This finding underscores the 
importance of culturally sensitive applications of 
evidence-based therapies. It also highlights the 
potential for technology-driven and mindfulness-
based interventions to bridge cultural gaps in 
mental health treatment.

Despite the promising findings, this study is 
not without limitations. The small sample size 
and reliance on convenience sampling—drawing 
from treatment-seeking adolescents at local 
counseling centers—may considerably restrict 
the generalizability of results to broader or less 
motivated populations in Iran. Moreover, the 
modest power likely limited detection of subtler 
differences between interventions or impacts on 
potential secondary outcomes, such as overall 
anxiety severity. The non-treatment control group, 
while helpful for gauging natural remission, did 
not account for nonspecific factors such as placebo 
effects, therapist attention, or group dynamics; an 
active control (e.g., supportive counseling) would 
have strengthened causal inferences but was not 
feasible given resource constraints. The small 
sample size and use of a convenience sampling 
method restrict the generalizability of the results 
to a broader population of adolescents with social 
anxiety in Iran. Additionally, the absence of a 
traditional cognitive-behavioral therapy control 
group limits a more comprehensive comparison 
of the interventions.

Conclusion
In conclusion, this study validates the 
effectiveness of both VRET and MBCT as viable 
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and sustainable interventions for improving 
meta-emotional dimensions in adolescents 
with social anxiety. The findings highlight the 
critical role of meta-emotional processes as a 
therapeutic target and suggest that, while both 
interventions are beneficial, VRET may offer a 
slight advantage due to its direct and technology-
mediated exposure mechanism. These results 
provide a valuable foundation for future research 
exploring the integration of technology-based 
and mindfulness-based approaches to enhance 
clinical outcomes for this vulnerable population.
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