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Abstract

The present study aimed to investigate the effectiveness of internet-based Cognitive Behavioral Therapy
on psychological flexibility, distress tolerance, and alexithymia among female students with high-risk
behaviors. This study employed a quasi-experimental design with pre-test, post-test, control group, and a
two-month follow-up phase. The statistical population consisted of female high school students with high-
risk behaviors in Ahvaz during the 2025-2026 academic year. Forty participants were selected using
purposive sampling and randomly assigned to experimental and control groups. The experimental group
received ten 90-minute sessions of internet-based Cognitive Behavioral Therapy, while the control group
remained on a waiting list. Data collection instruments included the Acceptance and Action Questionnaire-
11, the Distress Tolerance Scale, and the Toronto Alexithymia Scale. Data were analyzed using repeated
measures ANOVA and Bonferroni post hoc tests in SPSS-27. The results of repeated measures ANOVA
indicated significant effects of time, group, and time-by-group interaction for psychological flexibility,
distress tolerance, and alexithymia (P<0.001). Bonferroni post hoc comparisons revealed significant
differences between pre-test and post-test as well as pre-test and follow-up stages for all variables, whereas
no significant differences were found between post-test and follow-up stages. The findings demonstrated
that internet-based Cognitive Behavioral Therapy significantly improved psychological flexibility and
distress tolerance while reducing alexithymia among students with high-risk behaviors, and these effects
remained stable during follow-up. The findings suggest that internet-based Cognitive Behavioral Therapy
can be considered an effective and accessible intervention for improving emotional and cognitive
functioning among female students with high-risk behaviors. By enhancing emotional regulation skills,
modifying maladaptive cognitions, and promoting psychological adaptation, this therapeutic approach may
play an important role in reducing adolescents’ psychological vulnerability.
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Alexithymia, High-Risk Behaviors, Female Students
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Extended Abstract
Introduction

Adolescence is considered one of the most critical developmental periods due to rapid biological, emotional,
cognitive, and social changes. During this stage, adolescents are particularly vulnerable to engaging in high-
risk behaviors because of emotional instability, identity-related conflicts, peer pressure, and inadequate coping
mechanisms. In recent years, the rapid expansion of internet accessibility and digital technologies has
significantly altered adolescents’ lifestyles and psychosocial functioning. Excessive internet use and
technology-related behavioral problems have become increasingly associated with emotional dysregulation,
impulsivity, anxiety, social withdrawal, and maladaptive coping strategies (Kuss et al., 2021; Petrovi¢ et al.,
2022). Studies have demonstrated that adolescents with problematic internet-related behaviors often exhibit
lower psychological adjustment and higher emotional vulnerability (Nie, 2026; Yang et al., 2023).

One of the important psychological constructs related to adolescents’ mental health is psychological flexibility.
Psychological flexibility refers to the ability to remain in contact with difficult emotions and thoughts while
engaging in adaptive and value-based behaviors. Individuals with low psychological flexibility often rely on
avoidance-based coping strategies and demonstrate greater emotional and behavioral dysregulation (Wang et
al., 2025). Previous research has shown that reduced psychological flexibility is associated with internet
gaming disorder, emotional distress, and maladaptive cognitions among adolescents (Ding et al., 2023; Yang
et al., 2023). Furthermore, psychological flexibility has been identified as a protective factor against emotional
maladjustment and risky behaviors in youth populations.
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Distress tolerance is another significant factor influencing adolescents’ emotional and behavioral functioning.
Distress tolerance refers to an individual’s capacity to endure and manage negative emotional states without
engaging in impulsive or maladaptive reactions. Adolescents with low distress tolerance often experience
difficulty regulating emotions and are more likely to engage in risky behaviors to escape unpleasant emotional
experiences (Mattar et al., 2025). Existing evidence indicates that distress tolerance is strongly associated
with anxiety, addictive behaviors, emotional dysregulation, and maladaptive coping patterns (Chrétien et al.,
2025; Wozniak & Huang, 2024). Psychological interventions aimed at improving emotional regulation and
cognitive coping skills may therefore contribute to enhancing adolescents’ distress tolerance.

Alexithymia, characterized by difficulties in identifying, understanding, and expressing emotions, has also
been identified as a major psychological vulnerability factor among adolescents with behavioral and emotional
problems. Individuals with alexithymia frequently struggle with emotional awareness and interpersonal
communication and may express emotional distress through maladaptive behaviors or psychosomatic
symptoms (Boecking & Mazurek, 2023; Nowakowski et al., 2022). Research has shown that alexithymia is
associated with eating disorders, addictive behaviors, anxiety disorders, and emotional dysregulation (Cogodi
et al., 2024; Zompa et al., 2025). Adolescents with high-risk behaviors often demonstrate impaired emotional
processing and inadequate emotional expression, which may exacerbate psychological maladjustment.
Cognitive Behavioral Therapy (CBT) has consistently been recognized as one of the most effective
psychological interventions for emotional and behavioral disorders. CBT focuses on identifying dysfunctional
thoughts, modifying maladaptive beliefs, and teaching adaptive coping skills and emotional regulation
strategies (Hocaoglu et al., 2023). Numerous studies have demonstrated the effectiveness of CBT in reducing
anxiety, depression, addictive behaviors, and emotional dysregulation among adolescents and young adults
(Ayub et al., 2023; Sanabria-Mazo et al., 2023). With technological advancements and increased reliance on
digital communication, internet-based CBT has emerged as an accessible and flexible therapeutic approach
capable of overcoming geographical and social barriers to mental health services.

Several studies have confirmed the effectiveness of internet-based CBT interventions in improving
psychological well-being and emotional functioning. Pan et al. reported that internet-based CBT significantly
reduced psychological distress among university students (Pan et al., 2024). Similarly, Prasartpornsirichoke
et al. demonstrated that online CBT reduced depression and negative automatic thoughts while improving
quality of life among students during the COVID-19 lockdown (Prasartpornsirichoke et al., 2025).
Hennemann et al. found that internet-based CBT effectively reduced somatic symptom distress in emerging
adults (Hennemann et al., 2022). Furthermore, online psychological interventions have shown positive
effects on emotional regulation, assertiveness, and mental health promotion among young populations
(Consiglio et al., 2023; Consiglio et al., 2021).

Internet-based psychological interventions may be particularly suitable for adolescents with high-risk
behaviors because these individuals are generally more engaged with digital technologies and may be reluctant
to seek face-to-face psychological services due to stigma or social anxiety (Holland et al., 2021). Online
interventions provide adolescents with greater accessibility, anonymity, and flexibility while facilitating
continuous therapeutic support and skill practice (Fabritiis et al., 2022; Franzoi et al., 2022). Despite growing
evidence supporting internet-based CBT interventions, limited studies have specifically examined their effects
on psychological flexibility, distress tolerance, and alexithymia among female adolescents with high-risk
behaviors in Iranian cultural contexts.

Accordingly, the present study aimed to investigate the effectiveness of internet-based Cognitive Behavioral
Therapy on psychological flexibility, distress tolerance, and alexithymia among female students with high-risk
behaviors.

Methods and Materials

AR
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This study employed a quasi-experimental design with pre-test, post-test, control group, and a two-month
follow-up phase. The statistical population consisted of female high school students with high-risk behaviors
in Ahvaz during the 2025-2026 academic year. Participants were identified through an initial screening process
conducted in selected schools. Forty eligible students were selected using purposive sampling and randomly
assigned to either the experimental group (n = 20) or the control group (n = 20).

The inclusion criteria included being between 15 and 18 years old, obtaining high scores on high-risk behavior
indicators, willingness to participate, parental consent, and access to internet-enabled devices for online
participation. Exclusion criteria included absence from more than two treatment sessions, unwillingness to
continue participation, or severe psychiatric conditions requiring immediate clinical intervention.

Data collection was conducted using three standardized instruments. Psychological flexibility was assessed
using the Acceptance and Action Questionnaire-Il (AAQ-II). Distress tolerance was measured using the
Distress Tolerance Scale (DTS). Alexithymia was assessed using the Toronto Alexithymia Scale-20 (TAS-
20).

The experimental group received internet-based Cognitive Behavioral Therapy in ten weekly 90-minute online
sessions. The intervention included psychoeducation, cognitive restructuring, emotional regulation training,
mindfulness exercises, problem-solving techniques, self-monitoring, coping skill enhancement, and behavioral
activation strategies. Homework assignments, interactive exercises, and online feedback were also provided
throughout the intervention period. The control group remained on a waiting list and received no intervention
during the study period.

Data were analyzed using SPSS version 27. Descriptive statistics including means and standard deviations
were calculated. Repeated measures analysis of variance (ANOVA) and Bonferroni post hoc tests were
conducted to evaluate differences between groups across pre-test, post-test, and follow-up stages.

Findings

The demographic findings indicated that the mean age of participants in the experimental group was 16.24
years, while the mean age in the control group was 16.11 years. Most participants belonged to middle
socioeconomic backgrounds and were distributed across grades 10 to 12.

Descriptive findings demonstrated that psychological flexibility significantly improved in the experimental
group from pre-test to post-test and follow-up stages. Since higher AAQ-I1 scores indicate lower psychological
flexibility, the reduction in scores observed after intervention reflected substantial improvement in adaptive
emotional functioning. The control group demonstrated no significant changes across assessment stages.
Similarly, distress tolerance scores increased considerably in the experimental group after the intervention and
remained relatively stable during follow-up. These findings indicated that participants became more capable
of tolerating negative emotional experiences and stressful situations without engaging in maladaptive
reactions.

Regarding alexithymia, participants in the experimental group showed a substantial reduction in post-test and
follow-up scores compared to pre-test levels. This finding suggested improvements in emotional awareness,
emotional expression, and the ability to identify feelings. No meaningful changes were observed in the control
group.

The repeated measures ANOVA results demonstrated significant effects of time, group, and time-by-group
interaction for all three dependent variables. The interaction effects indicated that the observed improvements
were specifically attributable to the internet-based CBT intervention rather than natural changes over time.
Effect sizes were high across all variables, suggesting that the intervention had strong practical significance.
Bonferroni post hoc comparisons revealed significant differences between pre-test and post-test as well as pre-
test and follow-up stages for psychological flexibility, distress tolerance, and alexithymia. However, no
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significant differences were found between post-test and follow-up stages, indicating that treatment gains
remained stable over time.

Discussion and Conclusion

The findings of the present study demonstrated that internet-based Cognitive Behavioral Therapy effectively
improved psychological flexibility, increased distress tolerance, and reduced alexithymia among female
students with high-risk behaviors. These results suggest that online CBT interventions can significantly
enhance adolescents’ emotional and cognitive functioning while reducing psychological vulnerability
associated with maladaptive behaviors.

The improvement in psychological flexibility may be explained by the intervention’s emphasis on cognitive
restructuring, emotional acceptance, mindfulness, and adaptive coping strategies. By learning to identify and
challenge dysfunctional beliefs, participants became more capable of responding flexibly to stressful situations
and negative emotional experiences. Increased psychological flexibility likely contributed to reductions in
emotional avoidance and impulsive reactions.

The enhancement of distress tolerance observed in this study may be related to the development of emotional
regulation skills during treatment sessions. Adolescents who previously relied on maladaptive coping strategies
may have learned healthier methods of managing stress, frustration, and emotional discomfort. The structured
online therapeutic environment may also have facilitated repeated practice of coping skills in real-life
situations.

The reduction in alexithymia suggests that internet-based CBT contributed to improved emotional awareness
and emotional expression among participants. The intervention encouraged participants to recognize, label,
and communicate emotions more effectively. Online therapeutic settings may provide adolescents with a
psychologically safer environment for emotional disclosure, particularly for those who experience fear of
judgment or social rejection.

The maintenance of treatment gains during the follow-up period highlights the long-term potential of internet-
based CBT interventions. Continuous access to online therapeutic materials and repeated skill practice may
have contributed to the durability of intervention outcomes. These findings emphasize the value of integrating
digital mental health interventions into school counseling and adolescent mental health services.

Overall, internet-based Cognitive Behavioral Therapy appears to be a practical, accessible, and effective
intervention for female adolescents with high-risk behaviors. Given adolescents’ familiarity with digital
technologies and the growing need for accessible mental health services, internet-based interventions may
provide a valuable approach for promoting psychological well-being, emotional regulation, and adaptive
functioning among vulnerable youth populations.
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