Assessing auditory attention performance with event-related potentials in children with Autism Spectrum Disorder and/or Attention-deficit Hyperactivity Disorder
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Abstract (300-word limit)
Prioritizing treatment strategies can be challenging when children with Autism Spectrum Disorder (ASD) also meet diagnostic criteria for Attention-deficit Hyperactivity Disorder (ADHD). We investigated Event-related Potentials (ERPs) associated with pre-attentive (Mismatch Negativity; MMN) or attentive (P3a/P3b) auditory discrimination performance as a means of identifying the respective level of attention impairment in ASD versus non-ASD (e.g. ADHD) children and its association with sensory hypersensitivity.
Methodology and Theoretical Orientation:
Study participants were 73 boys and 17 girls (age range 4.5 to 17.7 years) meeting diagnostic criteria for ASD alone (N=27), ASD and ADHD (N=15), ADHD alone (N=35), or other (e.g. behavioral) diagnoses (N=13). MMN and P3a were recorded during a passive listening task in response to subtle frequency, duration, or phoneme deviants embedded in a series of frequent standard stimuli whilst children were watching a silent movie. P3b was recorded requiring a button press response to salient oddball stimuli. Parent-rated Short Sensory Profiles (SSP) were available for 78 children.
Findings:
Total SSP rating scores (r=0.41; p<0.001), duration and phoneme MMN, P3a, and P3b mean amplitudes increased with age (r=0.26 to r=0.54; p<0.003 to p<0.001). SSP scores correlated with duration deviant-elicited P3a amplitudes at Fz when controlling for age (r=0.33; p=0.007). Univariate ANOVAs confirmed larger P3b amplitudes at Pz (p=0.004), larger frequency and phoneme-elicited MMN amplitudes at Fz (p<0.006), smaller duration-elicited MMN and P3a amplitudes at Fz (p<0.001), and lower SSP scores (p<0.001) in ASD versus non-ASD groups (controlled for age).
Conclusion and Significance:
Taking age into account, ASD is characterized by a distinct ERP profile, thus potentially guiding treatment decisions.
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Event-related potentials of ADHD, ASD, ASP + ADHD, and control subjects in response to frequent standard versus frequency, duration, and phoneme deviants recorded during a passive listening
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