Processing of rise time in paired tones by children with dyslexia

Jarmo A. Hämäläinen, Paavo H. T. Leppänen, Tomi K. Guttorm, Heikki Lyytinen

Department of Psychology, University of Jyväskylä, Finland

Processing of two different rise times (10 and 130 ms) was investigated in paired tones with two different intervals between the tones in the pair (10 and 255 ms) in children with dyslexia and typically reading children. Temporal principal component analyses (PCA) were used to identify event-related potential (ERP) components and factor scores for the components of interest were chosen for further analyses. In an equal probability paradigm with 1 – 5 second inter-stimulus intervals typically reading children showed smaller N1 response to a longer rise time compared to a shorter rise time in the second tone of the pair when the tones in the pair were close to each other. In contrast, children with RD had equally large N1 to both short and long rise times. They also had larger N1 to the longer rise time than control children. When the same stimuli were presented in a passive oddball paradigm, the children with RD showed larger response at the mismatch negativity (MMN)/N1 time window and smaller late discriminative negativity (LDN) response compared to control children in their responses to the rise time change when the tones in the pair were far apart. These findings support earlier behavioral findings of deficient rise time discrimination in children with dyslexia. The atypical rise time processing was seen already in N1 the exogenous response suggesting problems in onset detection mechanisms.
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