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Extended Abstract
Introduction
Adolescence is a developmental period marked by heightened vulnerability to anxiety and
depression, both of which are associated with increased suicide risk (Barua et al., 2024),
sleep disturbances (Pei et al., 2023), impaired socio-emotional development (Hunt et al.,
2023), compromised social functioning (Zhang et al., 2023), and peer victimization by
bullying (Sireli et al., 2024). Notably, females exhibit a higher prevalence of these mood
disorders, potentially due to biological, social, psychological, and cultural factors, including
social pressures and gender role expectations (Xiao et al., 2022).

Another factor that appears to be associated with adolescent anxiety and depression is
internet addiction (Khalaf et al., 2023). Studies have demonstrated a comorbidity between
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internet addiction and both depression and anxiety (Prasad et al., 2023; Landa-Blanco et al.,
2024). However, gender-specific patterns in internet addiction prevalence remain inconsistent
(Chiu et al., 2013; Ha & Hwang, 2014). Cognitive flexibility, defined as the ability to adapt
cognitive processing to changing environmental demands, may mediate the relationship between
internet addiction and internalizing symptoms (Keles et al., 2020).

One construct that may play a mediating role in the relationship between internet addiction
and anxiety/depression is cognitive flexibility (Keles et al., 2020). Higher cognitive flexibility is
associated with enhanced decision-making (Laureiro-Martinez & Brusoni, 2018) and
communication skills (Rahmati et al., 2025), while lower cognitive flexibility is linked to
increased anxiety (Du et al., 2022) and depression (Basaran et al., 2022). Further, cognitive
flexibility may mitigate the detrimental effects of internet addiction on mental health, particularly
in preventing anxiety and depression (Tanhan et al., 2024).

Given the limited research exploring the interplay of these variables and the moderating role
of gender, this study aimed to investigate the mediating role of cognitive flexibility in the
relationship between internet addiction and anxiety/depression in adolescents, and to assess
gender invariance in this model.

Method

This correlational study employed a convenience sample of 377 adolescents (aged 12-18) from
Tehran, Iran. Data were collected via online questionnaires distributed through social media
platforms between July 22 and August 5, 2024. Measures included the Internet Addiction Test
(IAT), Cognitive Flexibility Inventory (CFI), Beck Anxiety Inventory (BAI), and Kutcher
Adolescent Depression Scale (KADS). Data analysis involved descriptive statistics, correlation
coefficients, and multi-group analysis (PLS-MGA) using partial least squares structural equation
modeling (PLS-SEM) to examine gender invariance. Path coefficients were compared across
gender groups. Standard errors were estimated using bootstrapping (2000 iterations). Model fit
was assessed using the coefficient of determination (R2), adjusted R?, and predictive relevance
(Q?). Statistical analyses were performed using SPSS 27 and SmartPLS 3.3.2.

Results

Significant positive correlations were observed between internet addiction and both anxiety and
depression (P < .01). Conversely, significant negative correlations were found between cognitive
flexibility and anxiety/depression (P < .01). The structural models exhibited good fit for the total
sample and both gender subgroups. Gender invariance testing revealed no significant differences
in model fit across gender (P > .05). An examination of path coefficients in the total sample
showed that internet addiction significantly predicted anxiety and depression (P < .05). Internet
addiction negatively predicted cognitive flexibility, which in turn negatively predicted anxiety
and depression (P < .05). Cognitive flexibility significantly mediated the relationship between
internet addiction and anxiety (P < .05), but not depression (P > .05). In the male subgroup,
cognitive flexibility did not significantly predict anxiety or depression (P > .05). However, in the
female subgroup, all direct effects were significant (P < .05). No significant differences in path
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coefficients were found across gender (P > .05). Indirect effects of internet addiction on anxiety
and depression, mediated by cognitive flexibility, were non-significant in both groups (P > .05).

Discussion and Conclusion

The present study aimed to examine the mediating role of cognitive flexibility in the relationship
between internet addiction and anxiety and depression among adolescents, as well as to
investigate its invariance across genders. The findings revealed a positive association between
internet addiction and anxiety and depression. Across the entire sample, as well as in both girls'
and boys' groups, this variable was able to predict anxiety and depression. These results align with
the studies by Prasad et al. (2023) and Landa-Blanco et al. (2024).

In explaining these findings, it appears that social media often provides feedback that can
fulfill individuals' need for competence. However, if users constantly seek external validation
rather than experiencing intrinsic satisfaction, their anxiety may increase. On the other hand,
social media platforms offer opportunities for connection and fulfilling the need for relatedness.
Yet, the superficial nature of these interactions and the fear of judgment or rejection may
exacerbate feelings of loneliness and isolation, leading to heightened anxiety. Additionally,
individuals who frequently engage with social media may develop negative self-perceptions, such
as feelings of inadequacy or unfavorable comparisons with others, and these negative cognitions
may contribute to depressive symptoms.

Further findings indicated that the direct effect of cognitive flexibility on anxiety and
depression was negative across the entire sample, as well as in both girls' and boys' groups. These
results are consistent with the studies by Du et al. (2022) and Basaran et al. (2022). Cognitive
flexibility may play a crucial role in reducing anxiety and depression. Individuals with higher
cognitive flexibility are less likely to become trapped in repetitive negative thoughts (rumination),
which are key factors in depression and anxiety. Cognitive flexibility helps individuals find
alternative solutions to problems and avoid rigid responses (such as avoidance or catastrophizing),
which are common in anxiety.

Other results demonstrated that the indirect effect of internet addiction on anxiety through
cognitive flexibility was significant, whereas its effect on depression was nonsignificant. These
findings are related to the studies by Wu et al. (2021), Du et al. (2022), Tanhan et al. (2022), and
Godara et al. (2023). It appears that individuals engage in various interactions on social networks,
and these interactions—depending on the type of content shared and individuals' reactions to it—
can trigger or increase anxiety (Yang et al., 2022). Cognitive flexibility may influence how these
interactions affect anxiety. However, regarding depression, its symptoms may be influenced by
deeper psychological constructs or personal life challenges, and cognitive flexibility alone may
not mediate the effect of internet addiction on depression. Internet addiction may play a stronger
role in depression through other mechanisms, such as loneliness, deficits in self-regulation, and
low resilience.

Finally, the findings of this study showed that the model predicting anxiety and depression
based on internet addiction and cognitive flexibility had a good fit for both girls' and boys' groups,
with no significant difference in model fit. Additionally, although the pattern of variable effects
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differed in magnitude, no significant differences were found in direct and indirect effects. On one
hand, these findings highlight the importance of internet addiction and cognitive flexibility in
predicting anxiety and depression among adolescent girls and boys. On the other hand, further
attention should be paid to the role of gender.

The present study had certain limitations, such as being conducted in a specific cultural context
(Tehran). To enhance the generalizability of the results, future research could be conducted in
other cities and cultural settings.
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2. the Internet Addiction Test (IAT)

3. the Cognitive Flexibility Inventory (CFI)
4. Beck Anxiety Inventory (BAI)
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1. the Kutcher Adolescent Depression Scale (KADS)

2. Partial Least Squares-Multigroup Analysis (PLS-MGA)
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4. bootstrapping

5. Predictive relevance
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