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Mu rhythm and suppression in Autism: 
The Mirror Neuron System



Mu rhythm oscillations



The importance of Mu/MNS



Localization of Mu/MNS



Example of Mu-like Rhythm 
Oscillations



Part 1: EEG Analyses

• Sampled 56 QEEG 
profiles diagnosed with 
ASD and not taking any 
medications.

• Selected for mu-like 
rhythm oscillations over 
C3, C4.

• Activity did not diminish 
upon eye opening (lack of 
mu suppression).
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Part 1: EEG Analyses

• C3, C4.
• 9 – 12 hz. Maximal
• 8 – 13 hz. Range
• Spectral Sort 

Median splits
• C3: p<.015
• C4: p<.021
• Sorted into high 

and low mu-like 
records



Part 1: EEG Analyses: Comparison of High to Low 
Mu for Absolute Power



Part 1: EEG Analyses: Comparison of High 
to Low Mu for Relative Power



Part 1: EEG Analyses: Comparison of High 
to Low Mu for Connectivity



Part 2: Neurofeedback Outcome 
Study

• 14 patients underwent 20 sessions 
EEGBF.

• Pre-post NP tests, NB rating scales, IR 
imaging, QEEG.

• Two comparison groups: 
– Coherence training
– Interhemispheric, bipolar training



Part 2: Neurofeedback Outcome Study

• Total NF group (14 patients) had significant changes in :
– GADS Pragmatics – p<.006
– GADS Social Interaction – p<.027
– GADS ADQ – p<.014
– Executive Functioning – p<.0001
– Visuospatial Skills – p<.004
– Attention – p<.005
– IR enduring change – min value – p<.033
– IR enduring change – range – p<.05



Part 2: Neurofeedback Outcome Study: 
Comparative Analyses
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Part 2: Neurofeedback Outcome Study: 
Comparative Analyses: QEEG changes

Bipolar/Interhemispheric Coherence



Part 2: Neurofeedback Outcome Study: 
Comparative Analyses: QEEG changes

Bipolar

Coherence


