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Abstract

The present study aimed to investigate the effectiveness of cognitive behavioral therapy on
body image concern, rejection sensitivity, and peer relationships in girls with precocious
puberty. This study employed a semi-experimental pretest—posttest design with a control
group. The statistical population consisted of 11- to 13-year-old girls with precocious puberty
who were referred to a pediatric endocrinology clinic in Tehran in 2025. From approximately
400 eligible individuals, 30 participants were selected purposively and randomly assigned to
experimental and control groups. The experimental group received eight weekly sessions of
cognitive behavioral therapy, while the control group received no intervention. Data collection
instruments included the Body Image Concern Inventory developed by Littleton et al., the
Rejection Sensitivity Questionnaire by Downey and Feldman, and the Peer Relationship Index
by Hudson. Data were analyzed using multivariate and univariate analyses of covariance in
SPSS version 26. The results of multivariate covariance analysis demonstrated that cognitive
behavioral therapy had a significant effect on the combined dependent variables of body image
concern, rejection sensitivity, and peer relationships (P<0.001). Univariate analyses further
indicated that body image concern significantly decreased in the experimental group after the
intervention, with an effect size of 0.45. Rejection sensitivity also showed a significant
reduction compared with the control group, with an effect size of 0.66. In addition, peer
relationships significantly improved in the experimental group, with an effect size of 0.76.
These findings suggest that cognitive behavioral therapy effectively reduced maladaptive
cognitions, negative self-evaluations, and interpersonal difficulties while enhancing social
functioning and emotional adjustment among girls with precocious puberty. The findings
indicate that cognitive behavioral therapy is an effective intervention for reducing body image
concern and rejection sensitivity and for improving peer relationships in girls with precocious
puberty. Therefore, integrating this psychological intervention alongside medical treatments
may contribute substantially to enhancing psychological well-being and social adjustment in
this population.

Keywords: Cognitive Behavioral Therapy, Body Image Concern, Rejection Sensitivity, Peer
Relationships, Precocious Puberty, Girls.
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EXTENDED ABSTRACT

Introduction

Precocious puberty is one of the most important developmental challenges in childhood and adolescence,
characterized by the early onset of secondary sexual characteristics before the expected developmental age. In
girls, this condition is generally defined as the appearance of pubertal signs before the age of eight and is
associated with a wide range of biological, psychological, emotional, and social consequences (Heo et al.,
2024; Zevin & Eugster, 2023). Recent studies have indicated that the prevalence of precocious puberty has
increased worldwide due to factors such as obesity, nutritional changes, environmental conditions, and lifestyle
modifications (Huang & Roth, 2021; Shiasi Arani et al., 2023). Advances in diagnostic procedures, including
pelvic ultrasonography, abdominal imaging, and Doppler assessment of uterine arteries, have improved the
identification and management of this condition (Cheuiche et al., 2023; Smets et al., 2024; Talarico et al.,
2021). However, despite the importance of medical diagnosis and treatment, the psychological dimensions of
precocious puberty have received comparatively less attention.

Girls experiencing precocious puberty often encounter emotional distress because the rapid physical changes
occur before they are psychologically prepared to cope with them. These adolescents frequently perceive
themselves as different from their peers, which may increase feelings of embarrassment, shame, anxiety, and
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social insecurity (Khorshidi & Ghorbani, 2021). Research has demonstrated that precocious puberty is
associated with depression, social anxiety, loneliness, low self-esteem, and impaired interpersonal functioning
(Afkhami, 2020; Parnian-Khoy et al., 2026). One of the most common psychological problems among these
adolescents is body image concern. During adolescence, physical appearance becomes a central aspect of
identity formation, and adolescents tend to compare themselves with societal standards and peer expectations.
Early pubertal development can intensify dissatisfaction with physical appearance and increase anxiety related
to body image (Markey et al., 2020; Valois et al., 2021).

Another important issue among girls with precocious puberty is rejection sensitivity, which refers to the
tendency to anxiously expect, perceive, and overreact to social rejection. Adolescents with high rejection
sensitivity are more likely to interpret social interactions negatively and experience distress in interpersonal
situations (Xu et al., 2025). Previous findings have shown that rejection sensitivity is strongly associated with
social anxiety, loneliness, rumination, emotional dysregulation, and problematic interpersonal relationships
(Fakourian & Fakourian, 2025; Parnian-Khoy et al., 2026). Girls with precocious puberty may become
especially vulnerable to rejection sensitivity because of their fear of being judged or excluded due to their
physical differences from peers (Marino et al., 2024). Peer relationships are also highly significant during
adolescence, as supportive peer interactions contribute to emotional adjustment, social competence, and
psychological well-being (Arezi et al., 2023). Nevertheless, adolescents with precocious puberty may
experience peer victimization, social isolation, and difficulty forming healthy peer relationships (Bayanloo &
Jafari Harandi, 2021; Marino et al., 2024).

Cognitive Behavioral Therapy (CBT) has been recognized as one of the most effective psychological
interventions for emotional and interpersonal difficulties among adolescents. CBT focuses on identifying and
modifying dysfunctional thoughts, maladaptive beliefs, and problematic behavioral patterns in order to
improve emotional regulation and social functioning (McKay, 2020). Previous studies have demonstrated the
effectiveness of CBT in reducing anxiety disorders, body image concerns, interpersonal problems, and social
anxiety among adolescents and young adults (Jahangasht Aghkand et al., 2022; Kazerounian & Rostami,
2024; Kilburn et al., 2019). Furthermore, CBT-based interventions integrated with mindfulness techniques
have shown positive outcomes in improving body image and reducing emotional distress (Bahreini et al.,
2022; Rasouli et al., 2023). Studies have also indicated that CBT can reduce rejection sensitivity, shame,
guilt, and fear of negative evaluation (Auyeung et al., 2020; Sigurvinsdottir et al., 2021; Yaghoubi, 2024).
Neuropsychological evidence additionally suggests that CBT contributes to normalization of frontoparietal
brain activation associated with anxiety disorders in adolescents (Haller et al., 2024).

Despite the growing body of literature on CBT, limited research has simultaneously examined body image
concern, rejection sensitivity, and peer relationships among girls with precocious puberty. Therefore, the
present study aimed to investigate the effectiveness of Cognitive Behavioral Therapy on body image concern,
rejection sensitivity, and peer relationships in girls with precocious puberty.

Methods and Materials

The present study employed a semi-experimental design with pretest—posttest and a control group. The
statistical population consisted of girls aged 11 to 13 years with precocious puberty who were referred to
pediatric endocrinology clinics in Tehran during the second half of 2025. Approximately 400 girls constituted
the target population, from which 30 participants were selected purposively according to inclusion criteria and
randomly assigned into experimental and control groups, each consisting of 15 participants.

The inclusion criteria included diagnosis of precocious puberty, age range between 11 and 13 years, parental
consent for participation, and regular attendance during intervention sessions. Exclusion criteria included
absence from more than three therapy sessions, participation in concurrent psychological interventions, and
unwillingness of participants or parents to continue cooperation in the study.
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Before the intervention, both groups completed pretest assessments. The experimental group then participated
in eight weekly sessions of Cognitive Behavioral Therapy lasting between 30 and 90 minutes, while the control
group received no psychological intervention. After completion of the intervention, both groups completed the
posttest assessments.

The instruments used in this study included the Body Image Concern Inventory, the Rejection Sensitivity
Questionnaire, and the Peer Relationship Index. The Body Image Concern Inventory measured anxiety and
dissatisfaction related to body appearance and social functioning. The Rejection Sensitivity Questionnaire
assessed anxious expectations of social rejection across interpersonal situations. The Peer Relationship Index
evaluated the quality of peer interactions and interpersonal difficulties.

The CBT protocol included body awareness exercises, cognitive restructuring, mindfulness practices,
emotional awareness training, identification of maladaptive schemas, breathing exercises, behavioral
monitoring, and social coping skills. Participants were also assigned weekly homework exercises designed to
strengthen therapeutic learning and increase self-awareness in daily situations.

Data analysis was conducted using SPSS version 26. Descriptive statistics including means and standard
deviations were calculated for all variables. Multivariate analysis of covariance (MANCOVA) and univariate
analysis of covariance (ANCOVA) were used to examine the effectiveness of the intervention while
controlling for pretest scores.

Findings

The findings demonstrated significant differences between the experimental and control groups in body image
concern, rejection sensitivity, and peer relationships after the intervention. Descriptive statistics indicated that
the experimental group showed noticeable improvement across all variables following participationinthe CBT
sessions, whereas the control group displayed minimal changes.

The results of multivariate covariance analysis revealed a significant overall effect of the intervention on the
combined dependent variables. The Wilks’ Lambda test indicated statistically significant differences between
groups at the posttest stage, suggesting that Cognitive Behavioral Therapy had a meaningful effect on
psychological functioning among girls with precocious puberty.

Univariate covariance analyses further demonstrated that CBT significantly reduced body image concern in
the experimental group compared with the control group. The effect size indicated that a substantial proportion
of the variance in posttest body image concern scores was attributable to the therapeutic intervention.
Participants reported reduced dissatisfaction with appearance, lower levels of embarrassment regarding bodily
changes, and improved comfort in social situations.

The results also showed that rejection sensitivity significantly decreased among participants who received
CBT. Adolescents in the experimental group demonstrated lower levels of fear regarding social rejection and
reduced anxiety in interpersonal situations. The effect size for rejection sensitivity indicated a strong
intervention effect.

Additionally, the findings revealed a significant improvement in peer relationships among girls in the
experimental group. Participants demonstrated enhanced social interaction, better communication skills, and
increased confidence in peer settings. The effect size for peer relationship improvement was particularly large,
suggesting that CBT was highly effective in promoting interpersonal adjustment.

Overall, the results indicated that Cognitive Behavioral Therapy effectively improved emotional, cognitive,
and interpersonal functioning in girls with precocious puberty.

Discussion and Conclusion

The present study demonstrated that Cognitive Behavioral Therapy significantly reduced body image concern
and rejection sensitivity while improving peer relationships among girls with precocious puberty. These
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findings suggest that CBT can serve as an effective psychological intervention for addressing emotional and
social difficulties associated with early pubertal development.

The reduction in body image concern may be explained by the cognitive restructuring processes emphasized
in CBT. Adolescents learned to identify distorted beliefs related to appearance and replace negative automatic
thoughts with more adaptive interpretations. Mindfulness and self-awareness exercises also contributed to
increased acceptance of bodily changes and reduced excessive focus on perceived physical flaws. As a result,
participants experienced improved body satisfaction and reduced emotional distress related to appearance.
The decrease in rejection sensitivity can be understood through the intervention’s emphasis on emotional
regulation and social cognition. Girls with precocious puberty often anticipate criticism or exclusion because
of their physical differences from peers. CBT techniques such as cognitive reframing, behavioral experiments,
and social skills training helped participants reinterpret social situations more realistically and respond to
interpersonal interactions with reduced anxiety and fear. This process likely contributed to decreased
sensitivity toward social rejection and negative evaluation.

The improvement in peer relationships may also be attributed to the behavioral and interpersonal components
of CBT. Through communication training, emotional awareness exercises, and role-playing techniques,
participants developed more adaptive social behaviors and greater confidence in interpersonal settings.
Enhanced self-esteem and reduced social anxiety may have facilitated healthier interactions with peers and
increased social participation.

The findings highlight the importance of integrating psychological interventions alongside medical treatment
for girls with precocious puberty. Although medical approaches primarily address hormonal and physical
symptoms, emotional and interpersonal difficulties often remain untreated. The present study suggests that
CBT can provide substantial psychological benefits by improving emotional adjustment, self-perception, and
social functioning.

In conclusion, Cognitive Behavioral Therapy appears to be an effective intervention for reducing body image
concern and rejection sensitivity and for improving peer relationships among girls with precocious puberty.
Implementing structured CBT programs in schools, counseling centers, and pediatric clinics may contribute to
better psychological adjustment and overall quality of life in this vulnerable population.
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