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Abstract 

 

OBJECTIVE: 

We performed a systematic review of the epidemiology literature to identify the neurodevelopmental 

effects associated with phthalate exposure. 

 

DATA SOURCES AND STUDY ELIGIBILITY CRITERIA: 

Six phthalates were included in the review: di(2-ethylhexyl) phthalate (DEHP), diisononyl phthalate 

(DINP), dibutyl phthalate (DBP), diisobutyl phthalate (DIBP), butyl benzyl phthalate (BBP), and 

diethyl phthalate (DEP). The initial literature search (of PubMed, Web of Science, and Toxline) 

included all studies of neurodevelopmental effects in humans, and outcomes were selected for full 

systematic review based on data availability. 

 

STUDY EVALUATION AND SYNTHESIS METHODS: 

Studies of neurodevelopmental effects were evaluated using criteria defined a priori for risk of bias 

and sensitivity by two reviewers using a domain-based approach. Evidence was synthesized by 

outcome and phthalate and strength of evidence was summarized using a structured framework. For 

studies of cognition and motor effects in children ≤4 years old, a random effects meta-analysis was 

performed. 

 

RESULTS: 

The primary outcomes reviewed here are (number of studies in parentheses): cognition (14), motor 

effects (9), behavior, including attention deficit hyperactivity disorder (20), infant behavior (3), and 

social behavior, including autism spectrum disorder (7). For each phthalate/outcome combination, 

there was slight or indeterminate evidence of an association, with the exception of motor effects for 

BBP, which had moderate evidence. 

 

CONCLUSIONS AND IMPLICATIONS OF KEY FINDINGS: 

Overall, there is not a clear pattern of association between prenatal phthalate exposures and 

neurodevelopment. There are several possible reasons for the observed null associations related to 

exposure misclassification, periods of heightened susceptibility, sex-specific effects, and the effects 

of phthalate mixtures. Until these limitations are adequately addressed in the epidemiology literature, 

these findings should not be interpreted as evidence that there are no neurodevelopmental effects of 

phthalate exposure. The views expressed are those of the authors and do not necessarily represent 



the views or policies of the U.S. EPA. 


