ERPs reveal atypical pitch-change processing in newborns at-risk for dyslexia who later become dyslexic
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It has been widely accepted that problems in phonological processing are causally related to dyslexia. In contrast, the role of auditory processing deficit in dyslexia has been debated for several decades. Some studies have found only speech processing deficits in dyslexic readers, whilst several recent studies have found deficits for example in processing of pitch differences in tones. We sought to ascertain whether the pitch processing deficit can be seen already in newborns who later became dyslexics.

We measured auditory event-related potentials (ERPs) to pitch change from 31 newborns, 8 of whom had familial risk for dyslexia and later became dyslexic, and 23 who had no family history of dyslexia and who later acquired normal reading skills. Using time window identified with temporal principal component analysis we found differences between dyslexic readers from the at-risk group and normal readers from the control group in their newborn ERP responses to pitch change. Even at birth normally reading controls showed clear differentiation of pitch in tones, whereas dyslexic readers failed to show any differentiation. Dyslexic readers and controls differed from each other in their responses to the deviant stimulus at the right fronto-central recording sites.
The results of our study strongly suggest that dyslexic readers are affected by atypical basic auditory processing that is already present at birth and connected to later reading outcome. This very early nature of the deficit could indicate that basic auditory processing problems could underlie speech perception deficits, affecting in turn the phonological representations, and ultimately dyslexia.
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