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Abstract
The aim of this study was to compare executive functions of children with autism

spectrum disorders and normal children in the city of Tabriz. This research was
conducted using a causal-comparative method. The statistical population included all
children with autism spectrum disorders in Tabriz. From this population, 35 children
with autism and 35 normal children were selected through purposive sampling. The
instrument used was the BRIEF Executive Function Questionnaire (parent form),
covering eight executive components. Data were analyzed using one-way MANOVA
through SPSS version 26. The results indicated a significant difference between the
two groups across all eight executive function components (inhibition, shift,
emotional control, initiation, working memory, organization, planning, monitoring)
with p-values < 0.01. Higher scores among children with autism, due to reverse
scoring, reflected lower levels of executive functioning. Effect size (Eta squared)
values for each component ranged from 0.69 to 0.93, indicating that group type
(autism vs. normal) explained a substantial portion of the variance in executive
performance. Children with autism spectrum disorders show significantly lower
performance in all executive function components compared to their typically
developing peers. These findings highlight the need for cognitive rehabilitation and
executive function interventions to improve quality of life and developmental
outcomes in children with autism.
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Extended Abstract

Introduction

Autism Spectrum Disorder (ASD) is a complex and heterogeneous neurodevelopmental condition that
significantly disrupts normal developmental trajectories. It is commonly associated with persistent deficits in
social interaction, communication skills, and repetitive behaviors, which are recognized as core features of the
disorder (American Psychiatric, 2013). However, beyond these overt symptoms, a growing body of research
highlights the critical role of executive function deficits in individuals with ASD. Executive functions, which
encompass higher-order cognitive processes such as inhibitory control, working memory, cognitive flexibility,
and planning, are essential for goal-directed behavior and adaptive functioning (Geurts et al., 2013).
Numerous studies have demonstrated that children with ASD frequently exhibit impairments in executive
functioning, which may further exacerbate their challenges in everyday life. For instance, impairments in
inhibition and cognitive flexibility have been shown to be particularly prominent, contributing to the rigidity
and repetitive behaviors seen in ASD (Azka & Hendrawan, 2023; Wallace et al., 2016). These cognitive
difficulties are often linked to structural and functional abnormalities in the prefrontal cortex, a brain region
closely associated with executive processing (Just et al., 2007). Moreover, such deficits are not solely a
reflection of general intellectual ability, as studies suggest that executive dysfunctions occur even in
individuals with average or above-average intelligence (Merchan-Naranjo et al., 2016).

Emerging research suggests that executive functions are not only central to academic achievement and
behavioral regulation but also influence social communication and adaptive functioning, areas already
compromised in ASD. For example, Gentil-Gutiérrez et al. found that children and adolescents with ASD
performed significantly lower in school-based tasks involving planning, emotional regulation, and working
memory when compared to their neurotypical peers (Gentil-Gutiérrez et al., 2022). Razavi and colleagues
also emphasized the link between executive functioning and pragmatic language abilities in children with ASD,
demonstrating the broader implications of executive deficits across multiple developmental domains (Razavi
et al., 2019).
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Epidemiological studies underscore the increasing prevalence of ASD globally, necessitating deeper
exploration into its cognitive underpinnings. According to Zeidan et al., the worldwide prevalence of ASD is
approximately 1 in 100 children, with a higher incidence among males (Zeidan et al., 2022). This rise may be
attributed to improved awareness, expanded diagnostic criteria, and more refined assessment tools.
Furthermore, Lai et al. emphasized the importance of considering sex and gender differences in ASD research,
noting that these factors may influence the expression and detection of executive deficits in affected individuals
(Lai et al., 2015).

While much of the existing literature has been conducted in Western populations, there remains a paucity of
context-specific studies in non-Western settings. In Iran, despite increasing recognition of neurodevelopmental
disorders, few comparative studies have rigorously examined executive functioning in children with ASD
relative to typically developing children. Moreover, studies such as those by Mikaeli et al. and Roufian et al.
have indicated that Iranian children with ASD display marked impairments in executive domains, yet such
investigations have not been extensively replicated or geographically diversified within the country (Mikaeli
et al., 2019; Roufian et al., 2021).

To address this gap, the present study aims to compare executive functions in children with ASD and their
neurotypical counterparts in Tabriz, Iran. Drawing upon previous findings and leveraging standardized
executive function assessment tools, this research seeks to quantify domain-specific deficits in children with
ASD, thereby providing a localized empirical foundation for designing effective cognitive rehabilitation and
educational interventions.

Methods and Materials

This study utilized a causal-comparative research design to evaluate differences in executive function between
children with Autism Spectrum Disorder and typically developing children. The statistical population included
all children diagnosed with ASD in Tabriz, Iran, as well as age-matched typically developing peers. The sample
consisted of 70 participants, equally divided into two groups: 35 children with ASD and 35 typically
developing children. Participants were selected using purposive sampling.

Data were collected using the Behavior Rating Inventory of Executive Function (BRIEF) — Parent Form. This
questionnaire assesses eight executive function domains: inhibition, shift, emotional control, initiation,
working memory, organization, planning, and monitoring. It is widely validated for children aged 5 to 18 and
has been previously adapted for use in Iran. The data were analyzed using one-way Multivariate Analysis of
Variance (MANOVA) in SPSS version 26.

Findings

Descriptive statistics revealed that children with ASD scored significantly higher on all eight BRIEF subscales
than their typically developing peers, indicating poorer executive functioning (given the reverse-scoring nature
of the instrument). For example, in the inhibition domain, children with ASD had a mean score of 37.51 (SD
= 2.93), while their neurotypical counterparts had a mean of 19.25 (SD = 3.49). Similar patterns were observed
across all other domains, including emotional control, working memory, and planning.

The MANOVA results confirmed that these differences were statistically significant (p < 0.001) across all
eight executive domains. For instance, the F-value for the planning component was 854.002, with an associated
effect size (Eta squared) of 0.926, indicating that over 92% of the variance in planning scores could be
explained by group membership (ASD vs. neurotypical). Other components such as working memory (F =
215.537; Eta?2 = 0.760) and emotional control (F = 262.736; Eta2 = 0.794) also demonstrated large effect sizes.
Overall, the findings indicate that children with ASD experience broad and profound impairments in executive
functioning, spanning both behavioral regulation (e.g., inhibition, emotional control) and metacognitive
domains (e.g., planning, working memory).

Discussion and Conclusion

AR
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The results of this study reinforce the substantial and pervasive nature of executive function deficits in children
with Autism Spectrum Disorder. The statistically significant disparities across all eight executive domains—
particularly in planning, working memory, and inhibition—highlight the cognitive challenges these children
face beyond the core symptoms of ASD. These findings are consistent with existing literature, which has long
established the link between ASD and executive dysfunction.

While the precise etiology of these impairments remains under investigation, neuroimaging studies suggest
that atypical connectivity in the prefrontal cortex plays a major role in shaping executive function deficits in
ASD. The present study’s findings align with those of Just et al., who identified underconnectivity in neural
circuits associated with executive control in individuals with ASD. Moreover, the fact that executive
dysfunction is evident regardless of intellectual level, as demonstrated in prior research, further underscores
the distinctiveness of this cognitive profile in ASD.

This study also offers support to theories that conceptualize executive dysfunction as a potential
endophenotype of ASD. The breadth of impairments observed across both behavioral and metacognitive
domains suggests a systemic disruption in the mechanisms that govern self-regulation and goal-oriented
behavior. Such deficits can have cascading effects on various aspects of functioning, including academic
performance, social interaction, emotional regulation, and adaptive behavior.

Given the growing body of evidence on the modifiability of executive functions through targeted interventions,
the current findings underscore the urgency of incorporating cognitive rehabilitation into therapeutic programs
for children with ASD. Research on cognitive-behavioral strategies and neurostimulation techniques, such as
tDCS, has shown promise in enhancing executive functioning. Additionally, the role of environmental factors,
including parent-child interactions and educational support, should be considered in future intervention
designs.

In conclusion, this study contributes to the understanding of executive function impairments in children with
ASD in an lIranian context, demonstrating significant and widespread deficits across all assessed domains.
These findings highlight the importance of early screening and the development of localized, culturally
appropriate cognitive intervention programs. Addressing these cognitive deficits may not only improve
executive functioning itself but also mitigate the broader social and behavioral difficulties that characterize
ASD.
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