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Abstract

Background: Students with clinical symptoms of  aggression often experience difficulties with rumination and anxiety sensitivity, 
which can exacerbate their aggressive behaviors. The present study aimed to investigate the effects of  problem-solving skills 
training on rumination and anxiety sensitivity in students with clinical symptoms of  aggression.
Methods: This quasi-experimental study employed a pre-test, post-test control group design with a one-month follow-up period. 
The study population consisted of  female students exhibiting aggressive behaviors who sought assistance from educational 
counseling centers in Ahvaz, Iran, during the year 2023. Fifty female students meeting these criteria were recruited via 
convenience sampling and randomly assigned to either an experimental or a control group (n=25 per group) using a random 
number table. The experimental group received six 90-minute sessions of  problem-solving skills training, conducted once per 
week. Rumination and anxiety sensitivity were assessed using the Ruminative Response Scale (RRS) and Anxiety Sensitivity 
Index (ASI), respectively. Repeated measures analysis of  variance (ANOVA) was conducted using SPSS version 25 to analyze 
the pre-test, post-test, and follow-up data.
Results: At baseline, the experimental and control groups exhibited comparable mean rumination scores (63.72±2.49 vs. 
65.00±3.15, respectively; P=0.118). Post-intervention, the experimental group demonstrated a significant reduction in rumination 
scores (53.00±2.43; P<0.001), whereas the scores in the control group remained relatively stable (65.24±3.41; P=0.797). This 
resulted in a significant between-group difference in rumination scores at post-test (P=0.001). At pre-test, the experimental group 
and control group had similar mean anxiety sensitivity scores (49.12±5.74 vs. 48.28±5.34, respectively; P=0.595). Following the 
intervention, the problem-solving skills training group showed a significant reduction in anxiety sensitivity scores (28.96±4.13; 
P<0.001), while the scores in the control group remained stable (47.44±5.31; P=0.579). This resulted in a significant between-
group difference in anxiety sensitivity scores at post-test (P=0.001).
Conclusions: Problem-solving skills training emerges as an effective intervention for mitigating rumination and anxiety sensitivity 
among aggressive female students. The findings of  this study add to the increasing body of  research advocating the efficacy of  
this approach in addressing a range of  psychological issues.
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1. Introduction

Adolescents presenting with clinical symptoms 
of aggression often exhibit a complex interplay of 
behavioral, emotional, and cognitive factors. Such 
individuals may engage in frequent physical or 
verbal outbursts, property damage, or disruptive 
and defiant behaviors in both academic and 
home settings (1). These behaviors can have 
significant negative consequences, impacting 
academic performance, social relationships, and 
overall well-being (2). Moreover, individuals 
exhibiting aggressive behaviors may also grapple 
with underlying mental health conditions, 
including depression, anxiety, or attention-deficit/
hyperactivity disorder (ADHD), which can further 
exacerbate aggressive tendencies (3, 4).

Rumination, a repetitive cognitive process 
characterized by a persistent focus on negative 
thoughts and emotions, has been identified 
as a significant risk factor for aggressive 
behavior among adolescents (5). Individuals 
who engage in rumination tend to dwell on 
past failures, negative self-evaluations, and 
pessimistic future outcomes. This constant 
focus on negative cognitions can create a vicious 
cycle, leading to increased emotional distress, 
heightened irritability, and a heightened sense 
of vulnerability (6, 7). Furthermore, rumination 
can impair problem-solving abilities, as 
individuals may become so preoccupied with 
negative thoughts that they are unable to think 
critically or generate effective solutions to 
challenges (8).
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The connection between rumination and 
aggression is complex and multifaceted. Rumination 
can contribute to aggression by creating a state of 
emotional arousal and increasing the likelihood 
of impulsive responses to perceived threats 
or provocations (9). Additionally, ruminative 
thoughts can reinforce negative self-perceptions, 
leading to feelings of anger, resentment, and a 
desire for revenge (10). Furthermore, rumination 
can interfere with social problem-solving skills, 
making it difficult for individuals to effectively 
manage interpersonal conflicts and resolve 
disagreements in a constructive manner (11).

Anxiety sensitivity, characterized by a 
fear of negative sensations and their potential 
consequences, has been implicated in various 
psychological difficulties, including aggressive 
behavior (12). Individuals with high levels of 
anxiety sensitivity may be overly concerned about 
physical symptoms such as heart palpitations, 
sweating, or trembling, and may interpret these 
sensations as signs of impending danger or disaster 
(13). This heightened fear and avoidance of negative 
sensations can lead to a state of hyperarousal and 
increased reactivity, making it more difficult for 
individuals to regulate their emotions and respond 
to situations in a calm and controlled manner (14).

Individuals with high levels of anxiety sensitivity 
may be more likely to perceive ambiguous or 
ambiguous social situations as threatening, leading 
to heightened arousal and increased reactivity 
(15). This increased reactivity can manifest in 
aggressive behaviors as a means of self-defense 
or to assert control over perceived threats (16). 
Additionally, anxiety sensitivity can interfere 
with social problem-solving skills, making it 
difficult for individuals to effectively manage 
interpersonal conflicts and resolve disagreements 
in a constructive manner (17).

Problem-solving skills training is a cognitive-
behavioral intervention that empowers individuals 
with a diverse array of strategies for effectively 
identifying, analyzing, and resolving problems 
(18). This training typically involves instructing 
individuals in problem-solving steps such as 
defining the problem, generating alternative 
solutions, evaluating the potential consequences 
of each solution, selecting the optimal solution, 
and implementing and evaluating the chosen 
solution (19). By learning these skills, individuals 

can develop greater self-efficacy and confidence in 
their ability to overcome challenges (20).

Problem-solving skills training has been shown 
to be effective in addressing various psychological 
difficulties, including anxiety, depression, and 
stress (21). By teaching individuals to approach 
problems in a systematic and structured manner, 
this intervention can help them to break down 
complex problems into smaller, more manageable 
steps. This can reduce feelings of overwhelm and 
helplessness, while also promoting a sense of 
control and agency. Additionally, problem-solving 
skills training can help individuals to develop more 
adaptive coping strategies, such as seeking support 
from others or engaging in relaxation techniques, 
which can further contribute to their overall well-
being (22). 

Adolescent aggression remains a significant 
public health concern, often leading to negative 
consequences for both individuals and society. 
Despite the prevalence of aggressive behavior, there 
is a dearth of evidence-based interventions targeting 
the underlying cognitive and emotional factors that 
contribute to this problem. Rumination and anxiety 
sensitivity have been identified as key psychological 
processes that can exacerbate aggressive tendencies. 
This study aimed to fill this research gap by 
investigating the effectiveness of problem-solving 
skills training as an intervention for reducing 
rumination and anxiety sensitivity in adolescents 
exhibiting clinically significant aggression. By 
targeting these core psychological processes, 
this intervention offers a promising approach to 
preventing and treating aggressive behavior.

2. Methods

The study employed a quasi-experimental pre-
test-post-test control group design with a one-month 
follow-up period. The study population comprised 
female high school students exhibiting aggressive 
behaviors and seeking counseling services at 
educational centers in Ahvaz, Iran, during the year 
2023. Fifty female high school students exhibiting 
aggressive behaviors and seeking counseling 
services at educational centers in Ahvaz, Iran, 
during 2023, were recruited using a convenience 
sampling method. A power analysis was conducted 
using G*Power software to determine the necessary 
sample size to detect a significant difference at the 
0.05 significance level with 95% statistical power. 
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The estimated post-test mean scores for anxiety 
sensitivity, derived from prior research (23), were 
28.96±4.13 and 47.44±5.31 for the problem-solving 
skills training and control groups, respectively. The 
inclusion criteria were: female gender, informed 
consent, absence of serious mental or physical 
health conditions, and a score above the mean on an 
aggression inventory. The study participants were 
then randomly assigned to either an experimental 
or a control group (n=25 per group) using a 
random number table. A list of participants was 
created and numbered sequentially. Participants 
were randomly assigned to either the experimental 
or control group using simple randomization 
(Figure 1). A list of participants was sequentially 
numbered, and a random number table was used 
to assign each participant to a group. This method 
ensured that each participant had an equal chance 
of being assigned to either group, minimizing 
potential bias.

2.1. Procedure

Following ethical approval, the researcher 
contacted educational counseling centers in 

Ahvaz, Iran to identify female students exhibiting 
aggressive behaviors. Eligible students were invited 
to participate in the study following a review 
of their files and an initial screening. A pre-test 
assessment was administered. The experimental 
group received six 90-minute sessions of problem-
solving skills training (24) conducted by the first 
author, who had specialized training in this area. 
The control group received no intervention. A post-
test was administered to both groups immediately 
following the training sessions, and a follow-up 
assessment was conducted one month later. Table 1 
provides a summary of the problem-solving skills 
training sessions.

2.2. Measures

2.2.1. Ruminative Response Scale (RRS)

The Ruminative Response Scale (RRS) is a 
22-item self-report measure designed to assess 
individual responses to negative emotions. It 
comprises two subscales: reflective pondering and 
brooding. The participants rate each item on a four-
point Likert scale, ranging from “never” to “often.”  

Figure 1: The figure shows the CONSORT flow diagram of the study.
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The total score ranges from 22 to 88, with higher 
scores indicating greater rumination (25). Aghebati 
and colleagues (26) reported robust psychometric 
properties for RRS, including high internal 
consistency (Cronbach’s alpha=0.90) and excellent 
content validity (CVI=0.99, CVR=0.97).

2.2.2. Anxiety Sensitivity Index (ASI)

The Anxiety Sensitivity Index (ASI) is a widely 
used self-report measure that assesses individuals’ 
fear of negative sensations and their potential 
consequences. It comprises 16 items rated on a five-
point Likert scale, with higher scores indicating 
greater anxiety sensitivity. ASI includes three 
subscales: physical concerns, cognitive control, 
and social evaluation (27). Previous research 
demonstrated the robust psychometric properties of 
ASI, including high internal consistency (Cronbach’s 
alpha>0.90) and strong content validity (CVR=0.98, 
CVI=0.85) (28). Consistent with these findings, 
the present study also reported adequate internal 
consistency for ASI, with a Cronbach’s alpha of 0.84.

2.3. Data Analysis

Descriptive statistics, such as mean and 
standard deviations, were computed for all 
variables to provide a comprehensive overview of 
the data. The Kolmogorov-Smirnov test was used 
to assess the normality of the data distribution. 

Repeated measures ANOVA, implemented using 
SPSS version 25, was employed to analyze the data. 
Furthermore, independent t-tests were used to 
compare the experimental and control groups at 
pre-test, post-test, and follow-up assessments. Chi-
square tests were conducted to compare the groups 
on demographic variables. Statistical significance 
was determined at a significance level of α=0.05.

3. Results

The study sample comprised 50 female students 
exhibiting aggressive behaviors, with a mean 
age of 15.46 years (SD=2.38). The mean age of 
participants in the experimental group (M=15.75, 
SD=2.09) was slightly lower than that of the control 
group (M=15.17, SD=2.67), but this difference 
was not statistically significant (P=0.397). In the 
experimental group, 28% of participants were in 
the seventh grade, 36% in the eighth grade, and 36% 
in the ninth grade. In the control group, 24% were 
in the seventh grade, 32% in the eighth grade, and 
44% in the ninth grade. There was no significant 
difference between the groups in terms of grade 
level distribution (P=0.846). Thus, the groups were 
comparable in terms of demographic variables, such 
as age and grade level. Table 2 presents descriptive 
statistics, including mean and standard deviations, 
for rumination and anxiety sensitivity in both the 
problem-solving skills training and control groups 
at the pre-test, post-test, and follow-up stages.

Table 1: A summary of the problem-solving skills training sessions
Sessions Goals Content 
1 Introduction, Overview, and 

Emotional Regulation Training
Pre-test administration; raising students’ awareness of their emotions.

2 Orientation and Impulse 
Control Training	

Inhibiting impulsive reactions and understanding problems as a normal part of life. In 
impulse control training, participants first learn to recognize physical signs of arousal and 
then are taught relaxation strategies to manage anger when faced with a problem. These 
strategies include counting, deep breathing, and positive self-talk.

3 Problem Identification and 
Goal Setting	

This session focuses on problems that are important but may not be clear or obvious. 
Students learn about the roots of problems, how they arise, the factors that contribute to 
them, and potential solutions.

4 Problem-Solving Training	 The problem-solving process consists of: a) Information gathering: defining and describing 
the problem to be solved in as much detail as possible. b) Generating alternative solutions: 
brainstorming to come up with as many solutions as possible, which are then written on 
the board. c) Selecting the best solution and implementing it.

5 Contemplating Consequences, 
Decision Making, and Role-
Playing	

Participants engage in role-playing to express their inner feelings and learn to manage 
their emotions by releasing anger in a controlled manner rather than suppressing it.

6 Planning, Post-test 
Administration

In this session, students are taught to plan for testing their chosen solution by describing 
the specific steps to be taken. They are sensitized to the significant impact of this strategy 
on increasing their feelings of personal control and understanding. Finally, by providing 
information about locus of control, they are informed that feeling more confident and 
responsible reduces aggression. The post-test is administered.
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The repeated measures ANOVA revealed 
significant main effects of time and group for both 
rumination and anxiety sensitivity. Specifically, 
both rumination and anxiety sensitivity 
significantly decreased over time (P<0.001). 
Additionally, significant group differences were 
observed for both variables (P<0.001), indicating 
that the experimental group demonstrated 
significantly greater decreases in rumination and 
anxiety sensitivity compared with the control 
group. These findings provided strong support 
for the efficacy of problem-solving skills training 
in reducing rumination and anxiety sensitivity in 
students with aggression symptoms.

Figure 1 presents the changes in rumination and 
anxiety sensitivity scores over time for students 
with aggression symptoms in both the problem-
solving skills training and control groups across the 
pre-test, post-test, and follow-up stages (P<0.001). 
As shown in Figure 2, students with aggression 
symptoms who received problem-solving skills 
training experienced significant decreases in both 
rumination and anxiety sensitivity compared 
to the control group, particularly at the post-test 
and follow-up stages (P<0.001). These findings 
suggested that problem-solving skills training is an 
effective intervention for reducing rumination and 

anxiety sensitivity in this population, potentially 
mitigating the negative consequences of aggression 
symptoms.

4. Discussion

This study evaluated the efficacy of problem-
solving skills training as an intervention for 
reducing rumination and anxiety sensitivity in 
students exhibiting clinically significant aggression. 
The results of the present study demonstrated the 
effectiveness of problem-solving skills training 
in significantly decreasing rumination among 
students exhibiting aggressive behaviors. This 
effect was sustained at the one-month follow-up 
assessment. These findings aligned with previous 
research (29, 30). Both studies reported positive 
effects of problem-solving skills training on various 
psychological outcomes, including reduced anxiety, 
improved academic performance, and enhanced 
self-efficacy (29, 30). Moreover, these findings 
were consistent with the studies by Kakabraee 
and Seidy (31) on the effectiveness of interpersonal 
problem-solving skills training on social problems 
of preschool students, and by Aligholizadeh Jahani 
and Bayrami (32), which highlighted the impact of 
social problem-solving skills training in reducing 
aggression among adolescent students.

Table 2: Descriptive statistics of rumination and anxiety sensitivity in the participants
Groups Stage Problem-solving skills training group Control group P (between-

groupMean SD Mean SD
Rumination Pre-test 63.72 2.49 65.00 3.15 0.118

Post-test 53.00 2.43 65.24 3.41 0.001
Follow-up 52.44 2.52 65.46 3.29 0.001
P (within-group) 0.001 0.797 -

Anxiety 
sensitivity

Pre-test 49.12 5.74 48.28 5.34 0.595
Post-test 28.96 4.13 47.44 5.31 0.001
Follow-up 28.28 4.16 49.96 5.44 0.001
P (within-group) 0.001 0.579 -

SD: Standard Deviation

Figure 2: The figure shows the changes in rumination and anxiety sensitivity scores over time.
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Rumination, a maladaptive cognitive pattern 
associated with emotional disorders, is often 
perpetuated by the belief that it can lead to problem-
solving and improved understanding. Individuals 
with generalized anxiety disorder, in particular, 
may engage in rumination as a coping mechanism 
to reduce uncertainty and prevent negative 
outcomes (17). However, the repetitive nature of 
ruminative thoughts can exacerbate distress and 
hinder problem-solving. Problem-solving skills 
training, which targets the underlying emotional 
processes associated with rumination, offers a 
promising approach to reducing negative thought 
patterns and their associated consequences (29).

The intolerance of uncertainty and excessive 
worry characteristic of anxiety disorders can 
predispose individuals to ruminative thought 
patterns. By acquiring problem-solving skills, 
aggressive students can develop a more adaptive 
coping style, characterized by delayed gratification, 
increased effortful control, and enhanced emotional 
regulation (30). This approach is expected to reduce 
aggressive behaviors by fostering a more proactive 
and solution-focused mindset.

The results of the present study demonstrated 
the efficacy of problem-solving skills training in 
significantly decreasing anxiety sensitivity among 
students exhibiting aggressive behaviors. This 
effect was sustained at the one-month follow-up 
assessment. These findings align with a previous 
study conducted by Hashemi (33).

These findings can be explained by the fact 
that problem-solving skills training empowers 
clients using their existing resources and abilities 
in the process of change, fostering a sense of hope. 
Therapists enhance clients’ feelings of self-efficacy 
and autonomy by empowering them to generate 
and structure their own solutions. The effectiveness 
of problem-solving skills training likely stems from 
its ability to motivate clients by cultivating a sense 
of self-efficacy and autonomy in generating and 
structuring solutions (19). In essence, this approach 
shifts the focus from problems and pathologies to 
the positive and healthy aspects of life, treating 
each client as a self-directed and resourceful 
individual with unique strengths and qualities. 
These differences enhance clients’ motivation to 
find personalized solutions (21). Consequently, 
this skill helped students in the sample group to 
become more flexible, reducing stress and anxiety. 

By empowering students to build psychological 
resources and effectively cope with academic 
challenges, this approach improved their quality of life 
(31). Furthermore, by assisting aggressive students in 
developing solutions to reduce their aggression, this 
training seemed to increase their self-satisfaction. All 
of these factors may contribute to the effectiveness of 
problem-solving skills in reducing aggression and 
anxiety sensitivity in students.

4.1. Limitations

The sample size of 50 participants, while 
adequate for detecting significant effects, may limit 
the generalizability of the findings to larger and 
more diverse populations of female students with 
aggression symptoms. The quasi-experimental 
design, which included a single control group, may 
not fully account for confounding variables that 
could influence the outcomes. A more rigorous 
design with multiple control groups or a longitudinal 
approach could strengthen the causal inference 
regarding the effectiveness of problem-solving 
skills training. Additionally, the implementation 
of the intervention was limited to a specific context 
(educational counseling centers in Ahvaz, Iran) 
and a particular population (female high school 
students). It remains to be seen whether the findings 
can be replicated in other settings and with different 
populations. Future research could explore the 
effectiveness of problem-solving skills training in 
diverse cultural and socioeconomic contexts, as well 
as with different age groups and genders.

5. Conclusions

This study provided strong evidence for the 
effectiveness of problem-solving skills training 
in mitigating rumination and anxiety sensitivity 
among students exhibiting aggressive behaviors. The 
substantial reductions observed in both constructs 
post-intervention suggest that this approach is a 
promising therapeutic intervention for this population. 
These findings contributed to the growing body of 
literature supporting the positive impact of problem-
solving skills training on various psychological 
outcomes. Future research could explore the long-
term effects of this intervention and its applicability 
across diverse populations and cultural contexts.
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