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“Associations of atypical auditory and speech processing with dyslexia – a longitudinal follow-up of brain responses”
Dyslexia is widely thought to depend on phonological processing problems. Phonological problems are, in turn, explained either by speech perception differences, or by a lower level basic auditory deficit, for example, by problems in the brain's ability to discriminate between acoustic features crucial for speech perception. Yet, some researchers do not regard neither auditory nor speech processing problems to play a causal role in phonological deficit, which is thought to rely on higher level linguistic rather than perceptional processes. In the Jyväskylä Longitudinal Study of Dyslexia (JLD), we have studied auditory processing and speech perception in relation to phonological skills and dyslexia from birth to school-age with both behavioral and brain event-related potential (ERP) methods. In one half of the families (the at-risk group), at least one of the parents was diagnosed with dyslexia and a close relative with reported reading difficulties. The other half belonged to the control group without any familial background of dyslexia. 

This presentation reviews key behavioral findings from longitudinal JLD data as well as ERP findings showing associations between the infant ERPs and later reading related skills. The early ERPs were correlated to pre-school age phonological processing and letter-naming skills as well as reading and writing skills at school age. The correlations were, in general, more consistent among at-risk children. Developmental changes were observed in these associations. Those at-risk children who became poor readers also differed from good readers in the infant ERP measures. ERPs measured at kindergarten age and at the 3rd grade also differed between at-risk and control children as well as between dyslexic and good readers, respectively. The high-dense array recordings at the 3rd grade showed differences in the scalp topography and ERP waveform. Preliminary findings from training studies at the 3rd grade, are also presented with a discussion on challenges for neurocognitive approach in dyslexia remediation.The present findings demonstrate the usefulness of ERPs as a tool in investigating processes related to clinical phenomena, such as dyslexia. Challenges remain for the individual identification of high risk children.
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