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Introduction: Attention-Deficit/Hyperactivity Disorder (ADHD) is associated with
difficulties in behavioral inhibition, emotion regulation, and motor control, which
may adversely affect children's academic and social functioning. Therefore, the
present study aimed to develop a structural model of motor control based on
behavioral inhibition with the mediating role of emotional self-regulation in students
with symptoms of ADHD.

Methods: This descriptive-correlational study was conducted using structural
equation modeling (SEM). The statistical population consisted of male students aged
8-12 years with symptoms of ADHD in Chalus, Iran. A total of 209 students were
selected as the sample after screening through the Conners Parent Rating Scale and
Conners Teacher Rating Scale. The research instruments included the Conners Parent
Rating Scale (1998), the Conners Teacher Rating Scale (1998), the Bruininks—
Oseretsky Test of Motor Proficiency (1978), Hoffmann’s Behavioral Inhibition Test
(1984), and Gross’s Emotion Regulation Questionnaire for Children and Adolescents
(2003). Data were analyzed using Pearson’s correlation coefficient and structural
equation modeling.

Results: The results of the structural model fit indicated that the proposed model of
motor control based on behavioral inhibition, with the mediating role of emotional
self-regulation in students with symptoms of ADHD, demonstrated a satisfactory fit
to the empirical data. The direct effects were significant: behavioral inhibition on
emotional self-regulation (B = 0.64, p < 0.0005), behavioral inhibition on motor
control ( =-0.39, p < 0.0005), and emotional self-regulation on motor control (f =
-0.74, p < 0.0005). Furthermore, indirect effects assessed through the bootstrap
method were confirmed. The mediating role of emotional self-regulation (B = -0.787,
95% CI = 0.101-0.124) in the relationship between behavioral inhibition and motor
control was found to be statistically significant.

Conclusion: Overall, the findings suggest that behavioral inhibition is a fundamental
factor influencing motor control in students with symptoms of ADHD. This effect is
exerted not only directly but also indirectly through emotional self-regulation.
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Extended Abstract

Introduction

Attention-Deficit/Hyperactivity Disorder (ADHD) is one of the most prevalent neurodevelopmental disorders of
childhood and is characterized by persistent patterns of inattention, hyperactivity, and impulsivity that interfere with daily
functioning and development. Beyond the core symptoms, children with ADHD frequently experience deficits in
executive functions, emotional regulation, and motor performance, which can negatively affect their academic
achievement, social relationships, and overall quality of life. Among the executive functions associated with ADHD,
behavioral inhibition has received considerable attention because it is considered a fundamental cognitive process
underlying self-control and adaptive behavior. Behavioral inhibition refers to an individual's ability to suppress
inappropriate, impulsive, or prepotent responses in favor of goal-directed actions. Deficits in this capacity have been
consistently reported among children with ADHD and have been linked to a wide range of behavioral and cognitive
difficulties. According to contemporary theoretical models, impaired behavioral inhibition may contribute to broader
dysfunctions in executive processes, including emotional regulation and motor control. Motor control represents another
area of concern in children with ADHD. Research has demonstrated that many children with ADHD exhibit difficulties
in coordinating and regulating motor behaviors, resulting in problems such as poor balance, impaired fine and gross motor
skills, excessive movement, and reduced motor precision. These difficulties may hinder participation in educational,
recreational, and social activities, thereby increasing the risk of negative developmental outcomes. Although motor
deficits have been documented extensively in this population, the mechanisms through which executive dysfunction
contributes to motor control problems remain insufficiently understood. Emotional self-regulation may represent an
important explanatory mechanism in this relationship. Emotional self-regulation refers to the processes through which
individuals monitor, evaluate, and modify their emotional responses to achieve personal goals and adapt to environmental
demands. Children with ADHD often experience difficulties regulating emotions, including heightened emotional
reactivity, frustration, irritability, and difficulty managing negative affect. Such emotional dysregulation may interfere
with attentional resources, cognitive control, and behavioral organization, ultimately affecting motor performance. From
a theoretical perspective, behavioral inhibition may facilitate effective emotional self-regulation by enabling individuals
to suppress impulsive emotional reactions and engage in more adaptive coping strategies. Improved emotional self-
regulation, in turn, may contribute to better motor control by reducing emotional interference and promoting greater
cognitive and behavioral organization. Despite the theoretical plausibility of these relationships, limited research has
simultaneously examined behavioral inhibition, emotional self-regulation, and motor control within a comprehensive
structural framework among students with ADHD symptoms. Therefore, the present study aimed to develop and test a
structural model of motor control based on behavioral inhibition with the mediating role of emotional self-regulation in
students exhibiting symptoms of ADHD. Understanding these relationships may contribute to the development of more
effective intervention strategies targeting both cognitive and emotional processes to improve motor functioning and
overall adaptation in this population.

Methods

This descriptive-correlational study was conducted using structural equation modeling (SEM). The statistical population
consisted of male students aged 8—12 years with symptoms of ADHD in Chalus, Iran. A total of 209 students were selected
as the sample after screening through the Conners Parent Rating Scale and Conners Teacher Rating Scale. The research
instruments included the Conners Parent Rating Scale (1998), the Conners Teacher Rating Scale (1998), the Bruininks—
Oseretsky Test of Motor Proficiency (1978), Hoffmann’s Behavioral Inhibition Test (1984), and Gross’s Emotion
Regulation Questionnaire for Children and Adolescents (2003). Data were analyzed using Pearson’s correlation
coefficient and structural equation modeling.

Results

The results of the structural model fit indicated that the proposed model of motor control based on behavioral inhibition,
with the mediating role of emotional self-regulation in students with symptoms of ADHD, demonstrated a satisfactory fit
to the empirical data. The direct effects were significant: behavioral inhibition on emotional self-regulation (f = 0.64, p
< 0.0005), behavioral inhibition on motor control (§ =-0.39, p < 0.0005), and emotional self-regulation on motor control
(B = -0.74, p < 0.0005). Furthermore, indirect effects assessed through the bootstrap method were confirmed. The
mediating role of emotional self-regulation ( = -0.787, 95% CI = 0.101-0.124) in the relationship between behavioral
inhibition and motor control was found to be statistically significant.

Conclusion
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The findings of the present study provide important evidence regarding the mechanisms underlying motor control
difficulties among students with symptoms of Attention-Deficit/Hyperactivity Disorder. The results demonstrated that
behavioral inhibition exerted a significant direct effect on both emotional self-regulation and motor control, while
emotional self-regulation also significantly predicted motor control. Furthermore, the mediating role of emotional self-
regulation in the relationship between behavioral inhibition and motor control was confirmed, indicating that behavioral
inhibition influences motor functioning not only directly but also indirectly through its impact on emotional regulatory
processes. These findings support theoretical perspectives that emphasize the central role of inhibitory control in the
broader network of executive and self-regulatory functions. Specifically, the results suggest that deficits in behavioral
inhibition may undermine an individual’s capacity to regulate emotional responses effectively, which in turn may
contribute to impairments in motor control. The significance of emotional self-regulation as a mediating variable
highlights the interconnected nature of cognitive, emotional, and motor processes in children with ADHD symptoms.
Children who experience difficulties inhibiting inappropriate responses may be more vulnerable to emotional
dysregulation, including heightened impulsivity, frustration, and emotional reactivity. Such emotional challenges can
consume cognitive resources, interfere with attentional control, and disrupt the planning and execution of coordinated
motor behaviors. Conversely, stronger emotional self-regulation skills may enable children to manage emotional arousal
more effectively, maintain focus on task demands, and exhibit greater control over their motor actions. These findings
underscore the importance of considering emotional processes when attempting to understand and address motor
difficulties in children with ADHD. From a practical perspective, the results suggest that interventions designed to
improve motor control in students with ADHD should not focus exclusively on motor skills training. Instead,
comprehensive intervention programs that target behavioral inhibition and emotional self-regulation may be more
effective in promoting adaptive functioning. Cognitive-behavioral approaches, executive function training, emotional
regulation programs, and school-based interventions may help strengthen these underlying capacities and consequently
improve motor performance. Additionally, educators, parents, and mental health professionals should recognize the
complex interactions among cognitive, emotional, and motor domains when designing support strategies for children with
ADHD symptoms. Overall, the present study contributes to the growing body of literature highlighting the
multidimensional nature of ADHD and emphasizes the importance of integrating executive, emotional, and motor
perspectives in both research and clinical practice. By demonstrating the mediating role of emotional self-regulation in
the relationship between behavioral inhibition and motor control, this study offers a more comprehensive understanding
of the factors associated with motor functioning in students with ADHD symptoms and provides a foundation for future
research aimed at developing targeted and evidence-based interventions.
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