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Abstract

Background: Attention deficithyperactivity disorder (ADHD) is one of the most common neurodevelopmental
disorders in children, with a multifactorial and complex etiology. Recent evidence suggests a combined role of
factors, especially endocrine-disrupting chemicals (EDCs), as effective environmental factors in the development
of this disorder by disrupting hormonal regulatory pathways and neurodevelopment. Despite the growth of
studies in this field,thereis still insufficient evidence about therelationship between environmental exposure to
EDCs (based on environmental monitoring) and the development of ADHD. Therefore, this systematic review
was conducted to determine the existing evidence about the relationship between exposure through
environmental monitoring to EDCs and the development of ADHD symptoms.

Materials and Methods: The present study is a systematic review conducted in accordance with the
PRISMA checklist. All research articles in English without publication time limit until September 22, 2024
were searched in three databases: Scopus, Web of Science, and PubMed using keywords related to the topic
and based on MeSH terms. All stages of screening of articles were performed based on inclusion and
exclusion criteria. Finally, the required data were extracted from the final retrieved articles.

Results: Out of 9045 search results, 3495 duplicates were removed and after a complete review of the
literature, 8 articles were finally selected for the final analysis. The largest publication range of the selected
articles was inthe last 10 years and in terms of exposure sources, air, food and drinking water were the most
common sources examined, respectively, while no studies were found for soil and sediment. The most
frequently evaluated pollutants included PAHs, benzene, and BTEX. About half of the studies reported a
positive and significantassociation between exposure to some EDCs and the occurrence of ADHD symptoms,
while other studies did not find such an association.

Conclusion: The findings of this review indicate that although there is growing evidence of a
potential association between environmental exposure to EDCs and an increased risk of ADHD,
the limited number of studies and the presence of some heterogeneity prevent definitive
conclusions. This study highlights the need for future longitudinal research designs and
multi-source exposure assessments that control for confounding variables. Also, focusing on
less studied sources such as soil and sediments may contribute to a more comprehensive

understanding of the actual exposure pathways and neurodevelopmental outcomes in children.
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TITLE-ABS-KEY("Endocrine Disruptive  Compound” OR “Endocrine Disruptive Compounds” OR
“Endocrine Disrupting Compound” OR “Endocrine Disrupting Compounds” OR “Endocrine Disruptive
Chemical” OR “Endocrine Disruptive Chemicals” OR “Endocrine Disrupting Chemical” OR “Endocrine
Disrupting Chemicals” OR “Endocrine Disruptors” OR “Endocrine dysfunction” OR “Endocrine Disrup-
tion” OR "Bisphenol A" OR “BPA" OR “Dioxins” OR “Perchlorate” OR "Perfluoroalkyl Substances” OR
‘Polyfluoroalkyl ~ Substances” OR “PFAS" OR “Phthalates” OR “Phytoestrogens” OR
“Polybrominated diphenyl ethers” OR “PBDE" OR “Polychlorinated biphenyls” OR “PCBs” OR
“Triclosan” OR “Perfluoroalkyl carboxylic acids” OR “PFCAs” OR “1,2,4-Trimethylbenzene” OR
“2-Butanone” OR "methyl ethyl ketone” OR mek OR “Acenaphthylene” OR “Acetaldehyde” OR “Acetone”
OR “Benzaldehyde” OR “Benzene” OR "Benzo a pyrene” OR “Benzo b fluoranthene” OR “Benzo k
fluoranthene” OR “Chrysene” OR “Crotonaldehyde” OR “Dibenzo a,h anthracene” OR “Ethanol” OR
“Formaldehyde” OR “Hexaldehyde” OR “Indeno 1,2,3-cd pyrene” OR “Isoprene” OR “Methylene” OR
“chloride” OR “m-Xylene” OR “Naphthalene” OR “n-Heptane” OR “n-Hexane” OR “n-Nonane” OR
“n-Octane” OR “Phenanthrene” OR “Propylene” OR “p-Xylene” OR “Tetrahydrofuran” OR “VOCs” OR
“Volatile” OR “ganic compounds” OR “BTEX" OR “Toluene” OR “Ethylbenzene” OR “Xylene” OR “PAHs"
OR “Polycyclic Aromatic Hydrocarbon” OR “Polychlorinated biphenyls” OR “Polybrominated diphenyl
ethers” OR “Dioxins” OR “Perchlorate” OR “Phytoestrogens” OR “Triclosan” OR “Bisphenol A" OR “BPA”
OR “Atrazine” OR "HPCDDs" OR “PCDDs" OR “PCDFs” OR "HCB” OR "PFOS” OR “PBDEs” OR “PBBs”
OR “Chlordane” OR “Mirex” OR “Toxaphene” OR “DDT" OR “DDE" OR “Lindane” OR “Endosulfan” OR
“HBCDD” OR “SCCP” OR "PFCAs” OR “PFOA”" OR “Octachlorostyrene” OR “PCB methyl sulfones” OR
“Phthalate esters” OR “DEHP” OR “BBP” OR “DBP” OR “hydroxy-PCBs" OR “Hydroxy-PBDEs"” OR “DEHP”
OR “BBP" OR “DBP” OR “DiNP” OR “Triphenyl phosphate” OR “Bis-2-ethylhexyladipate” OR
‘n-Butylbenzene” OR “Triclocarban” OR “Butylated hydroxyanisole” OR “Benzo a anthracene” OR
“Pyrene” OR “Anthracene” OR “polycyclic Aromatic Chemicals” OR “PACs” OR “2,4-Dichlorophenol”
OR “Pentachlorophenol” OR “Tetrabromobisphenol A" OR “2,4,6-Tribromophenol” OR “Triclosan” OR
“Bisphenol A" OR “Bisphenol F” OR “Bisphenol S” OR “Nonylphenol” OR “Octylphenol” OR “Resorcinol”
OR "2,4-D" OR “Atrazine” OR “Carbaryl” OR “Malathion” OR “Mancozeb” OR “Vinclozolin” OR “prochlo-
raz’ OR "Procymidone” OR “Chlorpyrifos” OR “Fenitrothion” OR “Linuron” OR “Diethylstilbestrol” OR
“Ethinylestradiol” OR “amoxifen” OR “Levonorgestrel” OR “Fluoxetine” OR “Flutamide” OR
“4-Methylbenzylidene camphor” OR “Octyl-methoxycinnamate” OR “Parabens” OR “D4" OR “D5" OR
‘D6" OR “Galaxolide” OR “3-Benzylidene camphor” OR “Arsenic” OR “Cadmium” OR “Lead” OR
“Mercury” OR “Methylmercury” OR “Tributyltin” OR “Triphenyltin® OR “17B-Estradiol” OR “Estrone” OR
“|soflavones” OR “Genistein” OR “Daidzein” OR “Coumestrol” OR “Mycotoxins” OR “Zearalenone” OR

“Prenylflavonoids” OR “8-prenylnaringenin” OR “hexachlorodibenzodioxin” OR “polychlorinated
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dibenzofurans” OR “Polychlorinated biphenyls” OR “Hexachlorobenzene” OR “perfluoprooctane
sulfonate” OR “sulfonic acid” OR “polybprominated diphenyl ethers” OR “bb-153" OR
“hexabromobiphenyl” OR “dichlorodiphenyltrichloroethane” OR “dichlorodiphenyldichloroethylene” OR
“Hexabromocyclododecane” OR “Short chain chlorinated paraffins” OR “perfluorocarboxylic acids”
OR “Perfluorooctanoate” OR “octanoic acid” OR “perfluorooctanocic acid” OR “Diethyl hexyl phthalate”
OR “Benzyl butyl phthalate” OR “Dibutyl phthalate” OR “Diisononyl phthalate” OR “BaP” OR “BaA" OR
“polycyclic aromatic compounds” OR “polycyclic aromatic chemicals” OR “polycyclic aromatic
hydrocarbons” OR “BPA" OR "“BPF" OR “BPS" OR “24-dichloprophenoxy acetic acid” OR
“Octamethylcyclotetrasiloxane” OR “Decamethylcyclopentasiloxane”) AND TITLE-ABS-KEY(ADHD
OR "ATTENTION DEFICIT HYPERACTIVITY DISORDER" OR “Attention Deficit and Disruptive

Behavior Disorders”)
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