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Abstract

The aim of the present study was to examine the separate and combined effectiveness of
cognitive-behavioral intervention and aerobic exercise’ on,anxiety among 10-12-year-old
female students in Ahvaz. The research employeéd a quasi-expertmental design with a pretest—
posttest and control group. The sampleseonsistedyof 60 students with generalized anxiety,
selected through purposive sampling and  randomlys.assigned to four groups: cognitive-
behavioral intervention, aerobie, exercise, combined intervention (cognitive-behavioral
intervention + aerobic exercise), and control. The cognitive-behavioral group received 12
sessions based on the Reivor (2007)pretocol, while the aerobic exercise group participated in
16 sessions following Davis (2006).“Anxiety was measured using the Spence Children’s
Anxiety Scale - Child (SCAC-Child). Analysis of covariance (ANCOVA) revealed that both
cognitive-behavioral intervention and aetebic exercise significantly reduced anxiety. However,
no significant differemE@nwas found between the effects of the two experimental groups.
Additionally, the combined Intervention demonstrated a synergistic effect in reducing anxiety.
Overalls/the findings highhght” the importance of employing both cognitive-behavioral
intervéntions and aerobic exercise to reduce anxiety among female students aged 1012 years.
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Extended Abstract
Background and Purpose

In recent decades, a range of effective interventions has been developed to reduce anxiety-
related problems in children. Among these, cognitive-behavioral therapy (CBT) has gained
substantial empirical support due to its focus on modifying maladaptive thoughts and behaviors.
CBT is widely recognized as a first-line and gold-standard treatment for anxiety disorders
(Stefan G. Hofmann et al., 2012). Moreover, longitudinal evidence suggests that CBT outcomes
are transferable to everyday functioning and remain stable over extended periods, with effects
lasting up to six years (Paula Barrett et al., 2001).

In parallel, aerobic exercise has emerged as a practical and non-pharmacolagical approach to
improving both physical and mental health. Research indicates thatphysical activity/induces
neurobiological and psychological changes, including enhanced” mood,increased positive
affect, and improved cognitive functioning (Charles H. Hillman etialg#2008; Arthur F. Kramer
et al., 2006). Furthermore, both acute and chronic exercisegeontribute to gmprovements in
cognitive performance and academic achievement among/children andvadolescents (Philip D.
Tomporowski, 2003; Kirk I. Erickson et al., 2011).

Despite the well-documented benefits of CBT and @erobic'exercise, relatively few studies have
directly compared their effectiveness or examinedtheir combined impact on anxiety. Existing
findings are mixed. For instance, some studiés suggest that physical activity can serve as a
complementary intervention to /BT, particularly forgsocial anxiety, while its effects on
generalized anxiety and panicdiserder remain less consistent (Guy M. Merom et al., 2008).
Other research has indicated that'CBIJ _may be more effective than exercise alone in treating
certain anxiety disorders (Michael J=Otto et al., 2011). Additionally, recent evidence suggests
that individuals with psychological disorders often perceive combined interventions (CBT and
exercise) as more effective, although adherence to exercise programs may present practical
challenges (Simon Rosenbaum et al., 2044). Systematic reviews further indicate that physical
activity may enhancegdhe effects of CBT when implemented regularly; however, not all studies
have demonstrated asignificant additive or synergistic benefit (Felix B. Schuch et al., 2016).

Givenfthese inconsistencies, several gaps in the literature warrant further investigation. First,
pridr studies, report contradictory findings regarding the comparative effectiveness of CBT and
aerobic exercise (Guy M. Merom et al., 2008; Michael J. Otto et al., 2011). Second, there is
limited empirical, evidence examining whether combining these interventions produces a
synergistic effect on anxiety reduction (Felix B. Schuch et al., 2016). Therefore, considering
the critical impartance of mental health in school-aged populations, the present study aims to
investigate the separate and combined effectiveness of cognitive-behavioral intervention and
aerobic exercise on anxiety among 10-12-year-old female students in Ahvaz.

Materials and Methods

This study employed a semi-experimental pretest—posttest design with a control group. The
population included 10-12-year-old female students with anxiety symptoms identified by
scores above the cutoff point (>56) on the Spence Children’s Anxiety Scale. A total of 60
participants were selected through purposive sampling and randomly assigned to four groups
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(n = 15): cognitive-behavioral intervention, aerobic exercise, combined intervention, and
control.

After baseline assessment, the cognitive-behavioral group received 12 sessions over six weeks
based on the protocol of Paul Reivor (2006), while the aerobic group completed 16 sessions
over eight weeks following C. L. Davis (2007). The combined group received both
interventions simultaneously, and the control group received no intervention. Posttest
assessment was conducted under conditions similar to pretest. Data were analyzed using
descriptive statistics, Shapiro—Wilk and Levene’s tests, ANCOVA, and a 2x2x2 factorial
repeated-measures ANOVA. Analyses were performed using SPSS. Ethical approval was
obtained (IR.IAU.KHUISF.REC.1404.645).

Results

The results revealed a significant difference between the experimental and contrel groups in
posttest anxiety scores (F(2,41) = 11.04, p < 0.001, n? = 0.53), indicating a large effect size.
Post hoc comparisons showed that both the cognitive-behavioral“intervention and aerobic
exercise groups had significantly lower anxiety levels compared to the centrol group (p < 0.05).
However, no significant difference was observed between the twolexperimental groups (p >
0.05). Adjusted mean scores further supported these_findings, withdower anxiety levels in the
cognitive-behavioral (M = 67.14 + 2.33) and aefobic exereisefgroups (M = 60.07 = 2.29)
compared to the control group (M = 75.57 + 2.35).

To evaluate the combined effectS of nterventions,ha 2x2x2 factorial repeated-measures
ANOVA was performed. Thegresults indicated that the three-way interaction among time,
aerobic exercise, and cognitive-behavioral intervention was significant (F = 7.65, p = 0.008, n?
= 0.12). This significant three-way Interaction suggests that the combined application of
cognitive-behavioral intervention and agrebic exercise produces a synergistic effect, leading to
greater reductions in anxiety compared to.gach intervention alone.

Conclusion

The findings showed that hoth_interventions significantly reduced anxiety compared to the
contral€ group, Avhile, no sigpificant difference was found between the two experimental
conditionsy, Importantly;, the combined intervention produced a significant synergistic effect,
leading to'greater anxiety reduction than either method alone.

The effectivenessiof cognitive-behavioral intervention is consistent with previous research
(Aaron T. Beck;Paula Barrett), and can be explained by its role in modifying maladaptive
thoughts, improving coping strategies, and enhancing emotional regulation. Similarly, findings
on aerobic exercise align with evidence from exercise neuroscience (Charles H. Hillman; Kirk
I. Erickson), suggesting that physiological and neurochemical changes (e.g., reduced cortisol,
increased neurotransmitter activity) contribute to lower anxiety levels. The observed synergistic
effect of combining both interventions is supported by prior studies (Guy M. Merom; Felix B.
Schuch) and may be explained by enhanced cognitive readiness, increased motivation, and
reduced physiological symptoms of anxiety, which together improve engagement and learning
of coping skills.
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Overall, integrating cognitive-behavioral strategies with aerobic exercise is recommended as
an effective approach for reducing anxiety in adolescent students.
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