
 

 

Autistic Spectrum Disorder & Neurotherapy 

 
 

Children diagnosed with an Autism Spectrum Disorder have difficulty 

understanding others. Their brains are functionally and structurally different, delayed on 

most abilities. One in four suffers from epilepsy and more than half show impaired 

neurophysiology (e.g.,epileptiform spikes, e.g., Chez et al., 2006).  Our primate mirror 

neuron system, the foundation of human rapport and interaction, is slow to develop in 

these children (Pineda, 2006; Ramachandran, 2000; Williams et al., 2001) due to 

impaired connectivity between brain areas (Horwitz et al., 1988; Belmonte et al., 2004; 

Just et al, 2004; Just et al., 2006; Mizuno et al., 2006; Rippon et al., 2006).  
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 Autistic individuals show desynchronization of language and spatial processing 

centers compared to healthy children (Kana et al., 2006; Just et al, 2006; Cherkassky et 

al., 2006). Some show evidence of axonal problems (Barnea-Goraly et al. 2004), others  

too much local connectivity (Brock et al., 2002; Mizuno et al., 2006).  

Ordinarily we cannot influence our brain waves because we are not aware of 

them. However with modern technology we can visualize our brain activity in real-time 

on a computer screen, giving us the opportunity to influence and change our brain 

activity. A neurotherapist adjusts a patient’s brainwave activity away from unusual 

behaviors and toward more normal patterns, socialization training of the brain. A single 

session of EEG training may be short-lived, but with repeated engagement across a few 

months of training, brain changes endure and accumulate, granting the child with more 

cognitive flexibility and capacity for understanding the world.   

Jarusiewicz (2002) performed the first well-controlled neurofeedback study, 

improving the behavior of 12 children with autism, 11 males and 1 female.  Thompson & 

Thompson (2003) reported on 60 individuals with autism spectrum disorder who 
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improved with neurotherapy, ability to initiate and maintain friendships.  Limsila et al. 

(2004) examined 180 children (aged 3-18) with autism who underwent HEG (blood flow) 

neurotherapy, which produced strong outcomes in school performance.     Coben & 

Padolsky (2006) and Pineda (2006) reported significant findings on autistic children in 

major journals. Paoletti & Kaiser (2006) trained Kaiser’s son for 20 sessions, improving 

memory ability and social rapport. The child become calm and less fidgety during 

sessions, especially when photos of the family were used in training as his rewards. He 

also cleaned up and washed his hair on his own in latter sessions.  

 

 

Figure 1.  An example of a brain network map for the average connectivity for 12 

children diagnosed with Asperger’s Syndrome compared to 13 age-matched healthy 

children. The boundaries depict cortical regions defined by cell types and function.  Pink 
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and blue indicate excessive or diminished connectivity, respectively, compared to a 

healthy group of children. This map shows hyperconnection between the left frontal 

dorsolateral cortex and right temporal lobes (pink areas) with the right cingulate cortex in 

the Asperger children.   

  

 More than 200,000 children with autism are served through federally supported 

programs, a five-fold increase during the last decade. The 2005 Special Education report 

on Children with Autism estimates per-pupil expenditure for children with autism at three 

times the expenditure for a regular education student and among the highest per-pupil 

expenditure for special education services. Socialization training with neurotherapy can 

relieve the state’s and family’s burdens. 

 

References 

 
Jarusiewicz B (2002). Efficacy of neurofeedback for children in the Autistic Spectrum: A 
Pilot Study. Journal of Neurotherapy, 6, 39-49  
 
Oberman LM, Hubbard EM, McCleery JP, Altschuler EL, Ramachandran VS, Pineda JA. 
(2005). EEG evidence for mirror neuron dysfunction in autism spectrum disorders. Brain 
Research: Cognitive Brain Research, 24, 190-8.  
 
Paoletti JL & Kaiser DA (2006). Neurotherapeutic Assessment and Training of an 
Autistic Individual. Presented at 37th Assoc. Applied Psychophysiology & Biofeedback, 
Portland, OR, April 7.  
 
Pineda J (2006). Efficacy of Neurofeedback Training on Autism Spectrum Disorders 
(poster). Presented at Cognitive Neuroscience Society, San Francisco CA, April 8-11.  
 
Scolnick B (2005). Effects of electroencephalogram biofeedback with Asperger‘s 
syndrome. International Journal of Rehabilitation Research, 28, 159-163.  
 
Barnea-Goraly N, Kwon H, Menon V, Eliez S, Lotspeich L, Reiss AL. (2004). 
 White matter structure in autism: preliminary evidence from diffusion tensor imaging. 



 4

Biol Psychiatry. 2004 Feb 1;55(3):323-6.   
 
Baron-Cohen S, S. Wheelwright, V. Scahill, J. Lawson and A. Spong, (2001) 
Are intuitive physics and intuitive psychology independent? A test with children with 
Asperger Syndrome. Journal of Developmental and Learning Disorders 5:47-78   
  
Baron-Cohen S., S. Wheelwright and T. Jolliffe, (1997) 
Is there a "language of the eyes"? Evidence from normal adults and adults with autism or 
Asperger syndrome. Visual Cognition 4:311-331   
 
Belmonte MK, Allen G, Beckel-Mitchener A, Boulanger LM, Carper RA, Webb SJ. 
(2004).  Autism and abnormal development of brain connectivity. 
J Neurosci. 2004 Oct 20;24(42):9228-31.  
 
Brock J, Brown CC, Boucher J, Rippon G. (2002). The temporal binding deficit 
hypothesis of autism. Dev Psychopathol. 2002 Spring;14(2):209-24.   
 
Carr, L., Iacoboni, M., Dubeau, M. C., Mazziotta, J. C., and Lenzi, G. L. (2003). Neural 
mechanisms of empathy in humans: A relay from neural systems for imitation to limbic 
areas. Proceedings of the National Academy of Sciences of the United States of America 
100, 5497-5502. 
 
Chatrian GE, Lettich E, Nelson PL. (1988).  Modified nomenclature for the "10%" 
electrode system. J Clin Neurophysiol. 1988 Apr;5(2):183-6.  
 
Cherkassky VL, Kana RK, Keller TA, Just MA. (2006). Functional connectivity in a 
baseline resting-state network in autism. 
Neuroreport. 2006 Nov 6;17(16):1687-90.   
 
Chez MG, Chang M, Krasne V, Coughlan C, Kominsky M, Schwartz A. (2006). 
Frequency of epileptiform EEG abnormalities in a sequential screening of autistic  
patients with no known clinical epilepsy from 1996 to 2005. 
Epilepsy Behav. 8, 267-71.  
 
Corsi-Cabrera M Solis-Ortiz S & Guevara MA (1997). Stability of EEG inter- and 
intrahemispheric correlation in women. Electroencephalography and  Clinical 
Neurophysiology, 102, 248-55. 
 
Duffy FH. (2000). The state of EEG biofeedback therapy (EEG operant conditioning) in 
2000: an editor's opinion. Clin Electroencephalogr. 2000 Jan;31(1):V-VII.   
 
Egner T & Sterman MB (2006) Neurofeedback treatment of epilepsy: From basic 
rationale to practical application. Expert Reviews in Neurotherapeutics, 6, 247-257. 
 
Fernandez T, Harmony T, Rodriguez M, Reyes A, Marosi E, Bernal J. (1993). 



 5

Test-retest reliability of EEG spectral parameters during cognitive tasks: I. Absolute and 
relative power. International Journal of Neuroscience, 68, 255-61. 
 
Ferster C B & Skinner B F (1957). Schedules of Reinforcement. New York: Appleton-
Century-Crofts. 
 
Harmony T, Fernandez T, Rodriguez M, Reyes A, Marosi E, Bernal J. (1993).  
Test-retest reliability of EEG spectral parameters during cognitive tasks: II. Coherence. 
International Journal of Neuroscience, 68, 263-71. 
 
Henriques JB, Davidson RJ (1990). Regional brain electrical asymmetries discriminate 
between previously depressed and healthy control subjects. J. Abnorm. Psychol., 99 (1), 
22-31. 
 
Horwitz B, Rumsey JM, Grady CL, Rapoport SI. (1988) 
 The cerebral metabolic landscape in autism. Intercorrelations of regional glucose 
utilization. Arch Neurol. 1988 Jul;45(7):749-55.  
 
Hunter W (1929). Learning III: Experimental studies of learning. In C. Murchison (Ed.), 
Foundations of experimental psychology (pp. 564-627). Worcester, MA: Clark 
University Press. 
 
Iacoboni M & Dapretto M (2006). The mirror neurong system and the consequences of 
its dysfunction. Nature Reviews Neuroscience, 7, 1-10. 
 
Jasper, H.H., 1958. The ten–twenty electrode system of the inter-national federation of 
societies for electroencephalography andclinical neurophysiology. Electroencephalogr. 
Clin. Neurophysiol. 10, 370–375. 
 
Just MA, Cherkassky VL, Keller TA, Kana RK, Minshew NJ. (2006). 
 Functional and Anatomical Cortical Underconnectivity in Autism: Evidence from an 
fMRI Study of an Executive Function Task and Corpus Callosum Morphometry. 
Cereb Cortex. 2006 Jun 13 (Epub).   
 
Just MA, Cherkassky VL, Keller TA, Minshew NJ. (2004). 
Cortical activation and synchronization during sentence comprehension in high-
functioning autism: evidence of underconnectivity. Brain. 2004 Aug;127(Pt 8):1811-21. 
 
Leslie, K. R., Johnson-Frey, S. H., and Grafton, S. T. (2004). Functional imaging of face 
and hand imitation: Towards a motor theory of empathy. NeuroImage, 21, 601-607. 
 
Kaiser, D.A. (2006). Comodulation and coherence of clinical populations. 37th Assoc of 
Applied Psychophysiology & Biofeedback, April 9, Portland OR. 
 
Kaiser DA & Sterman MB (2001).  Automatic artifact detection, overlapping windows, 
and state transitions. Journal of Neurotherapy, 4(3),85-92.  



 6

 
Knyazeva MG, Innocenti GM. (2001). EEG coherence studies in the normal brain and 
after early-onset cortical pathologies. Brain Research: Brain Research Review, 36, 119-
28.  
 
 
Leslie, K. R., Johnson-Frey, S. H., and Grafton, S. T. (2004). Functional imaging of face 
and hand imitation: Towards a motor theory of empathy. NeuroImage, 21, 601-607. 
 
Levesque J & Beauregard M (2006). Effect of neurofeedback training on the neural 
substrates of selective attention in children with attention-deficit/hyperactivity disorder: 
A functional magnetic resonance imaging study. Neuroscience Letters, Science Direct on 
line, NSL22629. 
 
Levin HS. (2003). Neuroplasticity following non-penetrating traumatic brain injury. 
Brain Injury, 17, 665-74.  
 
Mizuno A, Villalobos ME, Davies MM, Dahl BC, Muller RA.  (2006). Partially 
enhanced thalamocortical functional connectivity in autism. Brain Research, 1104, 160-
74.  
 
Muthukumaraswamy SD, Johnson BW, McNair NA. (2004). 
Mu rhythm modulation during observation of an object-directed grasp. 
Brain Res Cogn Brain Res. 2004 Apr;19(2):195-201.  
 
Nuwer MR. (1988).  Quantitative EEG: II. Frequency analysis and topographic mapping 
in clinical settings. Journal of Clinical Neurophysiology, 5, 45-85.  
 
Oberman LM, Hubbard EM, McCleery JP, Altschuler EL, Ramachandran VS, Pineda JA.  
(2005). EEG evidence for mirror neuron dysfunction in autism spectrum disorders. Brain 
Res Cogn Brain Res. 2005 Jul;24(2):190-8.   
 
Pineda JA, Silverman DS, Vankov A, Hestenes J.(2003).Learning to control brain 
rhythms: making a brain-computer interface possible.  IEEE Trans Neural Syst Rehabil 
Eng. 2003 Jun;11(2):181-4.  
 
Pineda JA. (2005). The functional significance of mu rhythms: translating "seeing" and 
"hearing" into "doing". Brain Res Brain Res Rev. 2005 Dec 1;50(1):57-68. Epub 2005 
May 31.   
 
Ramachandran, V.S. (2000, June). Mirror neurons and imitation learning as the driving 
force behind the great leap forward in human evolution. Edge, 60. Retrieved from 
http://www.edge.org/3rd_culture/ramachandran/ramachandran_p1.html. 
 
Rippon G, Brock J, Brown C, Boucher J. (2006). Disordered connectivity in the autistic 
brain: Challenges for the 'new psychophysiology' Int J Psychophysiol. 2006 Jul 1 (Epub). 



 7

 
Saletu B Anderer P Saletu-Zyhlarz GM & Pascual-Marqui RD (2005). EEG mapping and 
low-resolution brain electromagnetic tomography (LORETA) in diagnosis and therapy of 
psychiatric disorders: evidence for a key-lock principle. Clin. EEG Neurosci. 36 (2), 108-
15.  
 
Sterman MB (2000a). Basic concepts and clinical findings in the treatment of seizure 
disorders with EEG operant conditioning. Clinical Electroencephalography., 31(1): 45-
55. 
 
Sterman MB (2000b). EEG markers for Attention Deficit Disorder: Pharmacological and 
neurofeedback applications. Child Study J., 30(1), 1-23. 
 
Sterman MB & Egner T. (2006) Foundation and practice of neurofeedback in the 
treatment of epilepsy. Applied Psychophys. & Biofeedback, 31(1), 21-35. 
 
Sterman MB & Kaiser DA (2001). Comodulation: A new QEEG analysis metric for 
assessment of structural and functional disorders of the CNS. Journal of Neurotherapy, 
4(3), 73-83. 
 
Sterman MB & Shouse MN. (1980). Quantitative analysis of training, sleep EEG and 
clinical response to EEG operant conditioning in epileptics. Electroenceph. Clin. 
Neurophysiol., 49, 558-576. 
 
Walker M P (2005). A refined model of sleep and the time course of memory formation. 
Behavioral and Brain Sciences, 28, 51–64. 
 
Williams, J.H., Whiten, A., Suddendorf, T., and Perrett, D.I. (2001). Imitation, mirror 
neurons, and autism. Neurosci Biobehav Rev 25, 287-95. 
 
 
 


