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Abstract

This study aimed to examine the effectiveness of a developmental mindfulness-based
emotion regulation intervention on cognitive flexibility and identity coherence in
adolescents. This study employed a randomized controlled trial with pretest, posttest,
and five-month follow-up, including an experimental and a control group. The sample
consisted of 30 adolescents from Tehran who were randomly assigned to the
experimental group (n=15) or the control group (n=15). The experimental group
received a developmental mindfulness-based emotion regulation intervention, while
the control group received no intervention. Data were analyzed using repeated
measures ANOVA and Bonferroni post-hoc tests in SPSS version 27. Results of
repeated measures ANOVA revealed significant main effects of time and group, as
well as significant time x group interaction effects for both cognitive flexibility and
identity coherence (p<0.001). Bonferroni post-hoc comparisons indicated significant
increases inboth variables from pretest to posttestand follow-up in the experimental
group, with no significant changes in the control group. The findings suggest that
developmental mindfulness-basedemotionregulationinterventionis an effective and
relatively stable approach for enhancing cognitive flexibility and identity coherence
in adolescents and can be utilized as a developmentally informed mental health
intervention.
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Extended Abstract

Introduction

Adolescence is widely recognized as a critical developmental period marked by rapid biological, cognitive,
emotional, and social changes. During this stage, individuals are required to master complex developmental
tasks, among which effective emotion regulation, the development of cognitive flexibility, and the formation
of a coherent sense of identity are particularly central. Difficulties in emotion regulation during adolescence
have been consistently linked to heightened vulnerability to internalizing and externalizing problems, impaired
decision-making, and identity diffusion. Contemporary developmental and clinical psychology increasingly
conceptualize emotion regulation not merely as a set of behavioral strategies, but as a dynamic,
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developmentally embedded process that shapes higher-order cognitive and identity-related outcomes
(Badanfiroz et al., 2017; Shtiwi, 2023).

Within this framework, mindfulness-based approaches have gained substantial empirical attention as effective
interventions for improving emotion regulation and related psychological outcomes. Mindfulness is commonly
defined as a receptive, nonjudgmental awareness of present-moment experiences, including thoughts,
emotions, and bodily sensations. A growing body of research suggests that mindfulness-based interventions
can reduce emotional reactivity, enhance psychological flexibility, and promote adaptive self-related processes
across diverse populations (Hayes et al., 2022; Luna & Rodriguez-Carvajal, 2025). Recent advances have
emphasized the importance of tailoring mindfulness interventions to developmental stages, leading to the
emergence of developmentally informed or “developmental mindfulness” approaches that align mindfulness
practices with adolescents’ cognitive and emotional capacities.

One of the key cognitive outcomes associated with effective emotion regulation and mindfulness is cognitive
flexibility. Cognitive flexibility refers to the ability to shift perspectives, adapt cognitive strategies in response
to changing situational demands, and generate alternative interpretations or solutions when faced with
stressors. Low cognitive flexibility has been associated with rigid thinking patterns, emotional avoidance, and
maladaptive coping, whereas higher flexibility is linked to resilience, adaptive emotion regulation, and
psychological well-being (Bonk & Tamminen, 2025; Kenneally et al., 2025). Empirical studies indicate that
mindfulness enhances cognitive flexibility by fostering metacognitive awareness and reducing automatic,
habitual responses to emotional stimuli (Stenhaug & Solem, 2024; Zhang et al., 2025).

In parallel, identity coherence constitutes a core developmental task in adolescence. Drawing on Eriksonian
and post-Eriksonian theories, identity coherence reflects the degree to which individuals experience their sense
of self as stable, integrated, and internally consistent across contexts and time. Failures in achieving identity
coherence have been linked to identity crisis, emotional instability, and increased psychological distress.
Recent research has highlighted emotion regulation and mindfulness as critical contributors to identity
development, suggesting that adolescents who can tolerate and integrate diverse emotional experiences are
better able to construct coherent self-narratives (Soleimani et al., 2024; Soleymani et al., 2023). Structural
and mediation models further indicate that mindfulness may influence identity outcomes indirectly through its
effects on cognitive and emotional regulatory processes (Chen, 2024; Liu et al., 2024).

Despite growing interest in these constructs, several gaps remain in the literature. First, relatively few
randomized controlled trials have examined mindfulness-based emotion regulation interventions specifically
designed for adolescents, particularly within non-Western cultural contexts. Second, most existing studies
focus on single outcomes, such as emotional symptoms or academic variables, rather than examining both
cognitive and identity-related processes simultaneously. Third, longitudinal evidence regarding the durability
of intervention effects remains limited (Oliveira et al., 2025; Volkaert et al., 2024). Addressing these gaps is
essential for advancing theoretically grounded and developmentally sensitive interventions.

Against this background, the present study aimed to investigate the effectiveness of a developmental
mindfulness-based emotion regulation intervention on cognitive flexibility and identity coherence in
adolescents, using a randomized controlled trial design with a five-month follow-up. By integrating
developmental, cognitive, and identity perspectives, this study sought to provide a more comprehensive
understanding of how mindfulness-based emotion regulation interventions influence adolescent psychological
development.

Methods and Materials

The present study employed a randomized controlled trial design with a pretest, posttest, and five-month
follow-up, including an experimental group and a control group. The statistical population consisted of
adolescents residing in Tehran. Following an initial screening process and the acquisition of informed consent
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from participants and their guardians, 30 adolescents who met the inclusion criteria were selected and randomly
assigned to either the experimental group (n = 15) or the control group (n = 15).

Participants in the experimental group received a structured developmental mindfulness-based emotion
regulation intervention, while those in the control group did not receive any psychological intervention during
the study period. The intervention was designed to be developmentally appropriate for adolescents and focused
on enhancing emotional awareness, nonjudgmental acceptance of emotional experiences, and adaptive
regulation strategies through mindfulness practices. Cognitive flexibility and identity coherence were assessed
at three time points: pretest, posttest, and five-month follow-up, using standardized self-report instruments.
Data were analyzed using SPSS version 27. Descriptive statistics were computed for all variables. To examine
changes over time and differences between groups, repeated measures analysis of variance (ANOVA) was
conducted separately for cognitive flexibility and identity coherence. Interaction effects between time and
group were examined to assess the effectiveness of the intervention. Bonferroni post-hoc tests were applied to
compare mean differences across measurement points. Assumptions of normality, homogeneity of variances,
and sphericity were tested and met prior to conducting inferential analyses.

Findings

Descriptive statistics indicated that, at pretest, the experimental and control groups were comparable in terms
of cognitive flexibility and identity coherence. Following the intervention, the experimental group
demonstrated substantial increases in mean scores on both variables, whereas the control group showed
minimal changes across measurement occasions.

Results of the repeated measures ANOVA revealed a significant main effect of time for cognitive flexibility,
indicating overall changes across pretest, posttest, and follow-up. A significant main effect of group was also
observed, reflecting higher overall scores in the experimental group compared to the control group.
Importantly, the time X group interaction effect was significant, demonstrating that changes in cognitive
flexibility over time differed significantly between the experimental and control groups. Post-hoc Bonferroni
comparisons showed that, in the experimental group, cognitive flexibility increased significantly from pretest
to posttestand remained significantly higher at the five-month follow-up compared to pretest, although aslight
decline from posttest to follow-up was observed.

A similar pattern of results emerged for identity coherence. The repeated measures ANOVA indicated a
significant main effect of time and a significant main effect of group. The interaction between time and group
was also significant, suggesting that the developmental mindfulness-based emotion regulation intervention
produced differential changes in identity coherence over time. Bonferroni post-hoc analyses showed significant
improvements in identity coherence from pretest to posttest and from pretest to follow-up in the experimental
group, with relatively stable scores between posttest and follow-up. No significant changes were observed in
the control group.

Effect size indices indicated moderate to large effects of the intervention on both cognitive flexibility and
identity coherence. Overall, the findings supported the effectiveness of the developmental mindfulness-based
emotion regulation intervention in enhancing both cognitive and identity-related outcomes, with effects that
were largely maintained over a five-month period.

Discussion and Conclusion

The findings of this study demonstrate that a developmental mindfulness-based emotion regulation
intervention can significantly enhance cognitive flexibility and identity coherence in adolescents. These results
suggest that emotion regulation, when cultivated through developmentally attuned mindfulness practices,
functions as a core mechanism linking emotional processes to higher-order cognitive and identity outcomes.
The observed increase in cognitive flexibility indicates that participants became more capable of adapting their
thinking, tolerating ambiguity, and generating alternative perspectives when confronted with emotional



6;0'.: ‘)l}'é) sl

challenges. This enhanced flexibility likely facilitated more adaptive responses to stress and contributed to
improved psychological functioning.

Improvements in identity coherence further underscore the developmental relevance of the intervention. By
fostering greater emotional awareness and acceptance, the intervention appears to have supported adolescents
in integrating diverse emotional experiences into a more stable and coherent sense of self. The maintenance of
gains at the five-month follow-up suggests that the intervention promoted enduring changes rather than
transient effects. The slight reductions observed between posttest and follow-up may reflect natural
fluctuations following the cessation of structured sessions, yet overall scores remained substantially higher
than baseline.

Collectively, these findings highlight the value of integrating mindfulness and emotion regulation within a
developmental framework tailored to adolescents. Such interventions not only address emotional difficulties
but also contribute to foundational developmental processes, including cognitive adaptability and identity
formation. From a practical perspective, the results supportthe implementation of developmental mindfulness -
based emotion regulation programs in educational and clinical settings as preventive and promotive
interventions for adolescent mental health.

In conclusion, the present study provides empirical evidence that a developmental mindfulness-based emotion
regulation intervention is an effective and sustainable approach for enhancing cognitive flexibility and identity
coherence in adolescents. By targeting emotion regulation as a central developmental mechanism, this
intervention offers a promising pathway for supporting adaptive psychological development during a critical
life stage.
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