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Abstract

Article history: Background and Aim: Children with specific learning disorders often present with
memory and language deficits that may be linked to oxidative stress. This study
aimed to systematically review the evidence on the association between oxidative
stress and cognitive impairments in children with specific learning disorders.

Materials and Methods: A systematic review was conducted. Relevant studies
published in English and Persian between January 2000 and May 2025 were
identified through PubMed, Scopus, ScienceDirect, EBSCO, ERIC, and Google
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(%ﬂ@. Scholar. Of the 138 initially identified articles, 7 met the inclusion and exclusion
;:" = criteria after removing duplicates and irrelevant articles. A total of 564 individuals
@kt " with learning disorders and 596 typically developing controls were included for
comparison.
Results: The results showed a significant association between oxidative stress
*Corresponding author: Mohammad markers, including GSH-Px, SOD, KYN, and CoQ10, and cognitive performance. In
Narimani, Department of Psychology, addition, MDA was examined in three studies and consistently reported at higher
Faculty of Educational Sciences and levels in the learning disorder group. Regarding antioxidants, GSH-Px, SOD, and
Psychology, University of Mohaghegh CoQ10 were each assessed twice, and all findings indicated lower levels in the
Ardabili, Ardabil, Iran. learning disorder group.

Conclusion: Research on oxidative stress in individuals with learning disorders and
its relationship to cognitive performance remains in its early stages. Further
. . . . studies are needed to establish more precise biomarkers for diagnostic and
E-mail: narimani@uma.ac.ir . i
therapeutic evaluation.
Keywords: Antioxidants, Cognition, Dyslexia, Oxidative Stress, Specific Learning
Disorder
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Abbreviations: SLD: Specific Learning Disorder; ADHD: Attention-Deficit/Hyperactivity Disorder; MDA: Malondialdehyde; GSH-Px: Glutathione Peroxidase; SOD: Superoxide Dismutase; KYN: Kynurenine;
PON1: Paraoxonase 1; ARY: Arylesterase; TAS, Total Antioxidant Status; TOS, Total Oxidant Status; IMA, Ischemia Modified Albumin; 6-ALA-D, 3-Aminolevulinate Dehydratase; 3-ALA-RE, §-ALA-D
Reactivation; 8-OHG, 8-Hydroxyguanosine; 8-OHdG, 8-Hydroxy-2'-Deoxyguanosine; HNEMA: 4-Hydroxy-2-Nonenal-Mercapturic Acid; CoQ10: Coenzyme Q10.
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