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Autism Spectrum Disorder (ASD) is a neurodevelopmental disorder characterized by impaired 

social and communication skills, with language impairments affecting over 50% of children. 

Studies have noted abnormal brain lateralization patterns in children with ASD. Typically-

developing children show leftward activation during various language tasks, while children with 

ASD show rightward activation. On-verbal social communication, including the use of gestures 

such as pointing and waving, are reduced in autism and these features seem to be correlated to 

differences in brain connectivity and lateralization. The lateralization of language networks is 

important for speech, however, it remains to be seen whether abnormal lateralization patterns 

seen in ASD emerge early in development. More importantly, more research is needed to 

understand how brain lateralization contributes to language impairments.     

This study used data from the International Infant EEG Data Integration Platform (EEG-IP)); a 

multi-site cohort study of infants at risk for ASD and age-equivalent controls (London: 7, 14 

months; Seattle: 6,12,18 months). We extracted brain lateralization indices from EEG recordings 

collected while participants watched a video and carried out cortical source reconstruction to 

identify key language-related regions. The study included 92 Infants at risk for autism (must 

have at least, one full sibling, with an existing ASD diagnosis) and 91 controls. Participants were 

also assessed at multiple time points for different language measures, including the Expressive 

Language and Receptive Language components of the Mullen Scales of Early Learning 

(MSEL).  

  



Our results showed that at six months, typically developing infants show leftward lateralization 

patterns at the superior temporal gyrus, superior parietal gyrus, inferior parietal region and 

the pericalcarine area whereas infants at risk showed a lack of dominance (p’s < 0.05). Our 

results also showed that differences in connectivity were no longer significant at 12 months of 

age, except for the superior temporal gyrus (p = 0.04). Finally, a linear regression model was 

used to estimate Expressive and Receptive Language scores from lateralization indices. 

Lateralization in the inferior parietal region at 6 and 12 months was highly correlated (Pearson p 

= 0.62, 95% CI [0.5671, 0.741], p = 1 × 10−12) to Expressive Language skills at 24 months of 

age based on MSEL assessments. The inferior parietal region has been associated with speech 

processing, interpretation of sensory information and the perception of emotion, suggesting that 

disruption of these networks during infancy can contribute to communication impairments. 


