


What Our QEEG May Be Missing 
in Children's Brains: Ethical 
Considerations for Practice

Ronald J. Swatzyna, PhD, LCSW, BCB, BCN
Director and Chief Scientist 

Houston Neuroscience Brain Center/Clinical NeuroAnalytics, LLC.
drron@eeganalysis.net

Mid Atlantic Biofeedback Society 2020 Conference 9/26/2020



Insights Gained From 23 Years of Assessing and 
Treating Children & Adolescents 

• Ethical Responsibility 

• Nurture and Nature

• In search of competence

• Progression of research

• Insights gained along the way



In Order to Treat Children/Adolescents Ethically

As a licensed therapist (with biofeedback and 
neurofeedback certification):

• We are obligated to not only treat within our competence 
and scope of practice, but

• we must all also insure that we protect clients from harm
and “do no harm”.



Clinical Psychologists Ethics

In those emerging areas in which generally recognized 
standards for preparatory training do not yet exist, 
psychologists nevertheless take reasonable steps to 
ensure the competence of their work and to protect 
clients/patients, students, supervisees, research 
participants, organizational clients, and others from 
harm.



Licensed Clinical Social Workers Ethics

When generally recognized standards do not exist 
with respect to an emerging area of practice, social 
workers should exercise careful judgment and take 
responsible steps (including appropriate education, 
research, training, consultation, and supervision) to 
ensure the competence of their work and to 
protect clients from harm.



Licensed Professional Counselors Ethics

New Specialty Areas of Practice
Counselors practice in specialty areas new to them only 
after appropriate education, training, and supervised 
experience. While developing skills in new specialty 
areas, counselors take steps to ensure the competence
of their work and protect others from possible harm. 



Children & Adolescent Treatment

• There are 3 levels of care:
• Inpatient psychiatric hospitalization
• PHP/IOP
• Outpatient treatment



Psychiatric Hospitalization

• Criteria for admission: Imminent danger to self or others.

• Average admission duration: 5-7 days

• Goal: Keep safe and stabilize on psychotropic medications.

• Far too many have multiple hospitalizations by the time 
they reach adulthood.



Development of Child & Adolescent 
Psychopathology 

Swatzyna, RJ, 2002. The Development and Perpetuation of Psychopathology: A Model to Develop 
Group Understanding: Presented at the 9th European Groupwork Symposium, London, England

• Qualitative research is aimed at gaining a deep understanding of a specific 
phenomena, rather than a surface description of a large sample of a population. It aims to 
provide an explicit rendering of the structure, order, and broad patterns found among a 
group of participants.

• IRB: University of Texas at Arlington
• Criteria: adolescents with 4 inpatient admissions within 2 years
• What accounts for “frequent flyers”?
• Six adolescents were asked the same group of questions in an 

interview and their answers were recorded.  A pattern emerged. 



Parents

• Modeling’s impact on behavior 
• 80% nurture 

• (Albert Bandura’s Social Learning Theory asserts that most human 
behavior is learned through observation, imitation, and modeling.)

• 20% nature (genetics)

• Abuse
• Physical, sexual, emotional, verbal
• Neglect 
• Overparenting



Hidden Messages in Water
Masaru Emoto

• Rice was put into 3 jars and filled with water.
• Every day for a month

• 1st jar they said “thank you”
• 2nd jar they said “you fool”
• 3rd jar they ignored

• After a month
• 1st jar had started to ferment, with a mellow smell like that of malt
• 2nd jar turned black and rotted
• 3rd jar turned black and rotted faster



The Message
Quotes

• Being ridiculed is actually not as damaging as being ignored.

• The most damaging form of behavior is withholding your 
attention.

• We must take care to give our children our attention, and to 
talk with them. Speaking words of kindness and love should 
begin from the time of conception.



A Theme Emerged

Invalidation



Internal Isolates
(anything someone does to keep from dealing with their past)

Children and Adolescents

Videogaming/Social Media
Hyper focus on __________

Bullying/Aggression
Self-Mutilation

Eating Disorders
Gender Identity

Rebellion/Drugs/Alcohol/Sex

Adults

Alcohol/Drugs
Romance Novels/Soap Operas

Sex/Porn/Cyber/Gambling
Work/Health/Politics

Sports, Religion, Children
Anger/Gangs/Riot/Crime

Suicide



Internal Isolation’s Relationship to 
External Isolation

Family/Friends
Work/School

Hobbies
Church/Religion/Spirituality

Responsibilities

SIGNIFICANT OTHER



Significant Other

• You can only love someone else to the extent you love 
yourself.

• Putting all of your wellbeing in another person does not 
work.

• You are hypersensitive to any behavior that reminds you of 
your abuse (your triggers).

• When your “SO” lets you down…you feel exponentially 
INVALIDATED and treatment often follows.



Invalidation

• Children can be invalidated.

• No one can invalidate you.

• No one can validate you either.

• No one can make you happy.



The Development Of Psychopathology 

Results in 

•Treatment or

• Incarceration 



Inpatient Treatment
• Average admissions: 5 to 7 days
• Ethical challenges in inpatient psychiatric treatment:

• Unlimited caffeine
• No restrictions on sweets 
• Leather restraints
• Chemical restraints

• Medications:
• Strong medications, not enough time 
• Outcomes poor: Multiple admissions for many children 

and adolescents



PHP/IOP

• Most are discharged to outpatient treatment.

• Some; however, enter a PHP or IOP.

• Many are discharged directly to Outpatient Treatment.



Ethical Challenges in Psychiatry
Psychiatric Times June 8, 2010

• …psychiatrists have made the news as a result of allegations of 
their excessive closeness to the pharmaceutical industry. 

• They have been accused of unethical conflict of interest 
practices for endorsing medications using fundamentally flawed 
evidence bases. 

• It has been alleged that pharmaceutical companies’ 
underwriting of research, publications, and/or talks to physicians 
exerted undue influence on the funds’ recipients, thus leading to 
distortions of data presentation and interpretation by the 
psychiatrists.
(http://online.wsj.com/article/SB122402470507734263.html) 
Accessed April 1, 2010.



Incarceration

• Many parents are forced to call the police when their 
child, destroys property and becomes assaultive. 

• Once a child becomes big enough or strong enough to 
no longer be physically restrained by parents…

• When therapeutic boarding school is not an option for 
families, many patients enter the juvenile justice 
system.



ISNR: Guidelines for Practice

• Maintain their competency through continuing education.

• Regularly seek consultation and supervision for cases in 
order to assure themselves and the client that training is in 
keeping with current knowledge and practice.

• Accurately represent the degree of scientific support 
reported in peer-reviewed publications for assessment 
and training methods for the various problems to which 
neurofeedback training may be applied.  



19 Channel Z-Score and LORETA Neurofeedback: Does 
the Evidence Support the Hype?

Coben, Hammond, & Arns

• Manufacturers and clinicians are marketing ‘superior’ neurofeedback 
approaches including 19 channel Z-score neurofeedback (ZNFB) and 3-D 
LORETA neurofeedback (with or without Z-scores; LNFB). 

• Based on review of these studies it was concluded that empirical validation 
of these approaches is sorely lacking. 

• There is no empirical data that supports the notion that 19-channel z-
score neurofeedback is effective or superior. 

• The quality of studies for LNFB was better compared to ZNFB and some 
suggestion for efficacy was demonstrated for ADHD and Tinnitus distress. 

• Our conclusions continue to emphasize the pervasive lack of evidence 
supporting these approaches to neurofeedback…

• Applied Psychophysiology and Biofeedback (2019) 44:1–8 https://doi.org/10.1007/s10484-018-9420-6



National Institute of Health
Pubmed/Medline & Google Scholar

• https://www.ncbi.nlm.nih.gov/pmc/

• https://scholar.google.com/



What Our QEEG May Be Missing in 
Children's Brains: 

Ethical Considerations for Practice

Part II



Competence

• Therapist competence is “the extent to which 
a therapist has the knowledge and skill required 
to deliver a treatment to the standard needed for 
it to achieve its expected effects,” (Fairburn & 
Cooper, 2011, p. 373).



In Search of Competence 
2008-2020

Mentors

Collene Shannon
Gerald Kozlowski
Jonathan Walker
Robert Lawson

Jay Tarnow

Jay Gunkelman
Meyer Proler
Nash Boutros
Martijn Arns
Rusty Turner



The Journey into the Physiology
2005-2008

• First 350 EEGs sent to Jonathan Walker, MD 
(neurologist/electroencephalographer) for interpretation 
and brain mapping by Robert Lawson. 

• Within the first months Dr. Walker identified isolated 
epileptiform discharges (IEDs) and encephalopathy in 
significant number of cases.



Isolated Epileptiform Discharges

• Spike and wave, sharp and slow, epileptiform 
discharges/activity 

• Normal variant in neurology
• Not identified nor treated in neurology: Only treats with 

antiseizure medications following 2 unprovoked convulsions. 
• Only neurologists and neurophysiologists who are board 

certified electroencephalographers are licensed to identify 
this activity.



Bilaterally independent focal epileptiform discharges, 
left temporal regions and right central regions



Encephalopathy

• Low Voltage Slow Activity

• Slow alpha speed and or excessive slow wave activity.

• Developmental delay or maturational delay

• In 776 children and adolescents, the prevalence is 11.7%
• Anoxic/Metabolic/Toxic     



The Journey into Physiology
2008-2018

• Next 3500 EEGs sent to Jay Gunkelman and Meyer Proler, MD
(neurophysiologist/electroencephalographer) for interpretation.

• 40% of EEGs were reported as abnormal



EEG and QEEG

• All of us who do qEEGs collect EEG data, but most do not 
have it evaluated.

• EEG data often contains critical information.  

• Encephalopathy can only be identified in the EEG. 

• Transient discharges can only be identified in the EEG. 



Ethics and Legality 
• Neurologists/Neurophysiologists are licensed to interpret 

the EEG data.

• It is unethical & illegal for anyone else to interpret EEGs. 

• Every report identifying IEDs and encephalopathy must 
be discussed with the prescribing physician.



Isolated Epileptiform Discharges & 
Encephalopathy: Ethical Dilemma 

• Knowing that the medications prescribed are likely to be either 
ineffective or have the potential of causing harm to children and 
adolescents requires us intercede on their behalf. 

• However in 2010, there was a dearth of research regarding the 
prevalence of non-seizure children and adolescents with IEDs 
and even less research on encephalopathy.

• This knowledge now requires you to act.



Ethical Conflict
• Stimulants, SSRIs, Antipsychotics, and Lithium lower seizure 

threshold. 
• Psychotropic medication has limited effectiveness if the body is 

not supporting the brain as in encephalopathy.

• Telling a patient to stop or alter their medications is illegal.

• Not bringing vital information to the treating psychiatrist is 
unethical. 



Speaking with the Prescribing Physician

•Therapist should have general knowledge about 
psychotropic meds. 

•Therapist may discuss and suggest medications to 
clients and their psychiatrists; however, make it 
clear the ultimate decision is with the psychiatrist.



Speaking with the Prescribing Physician

•Therapist must advise psychiatrists if the client 
•Experiences side effects
•Non-compliant
•Becomes suicidal
• Is abusing drugs or alcohol
•Still needs the medication that has been 
discontinued



Research Roadmap: Past, Present, & Future

Competence
• In conducting “leading edge” treatment, clinicians…

• Should recommend only those interventions which have been well 
studied

• Can try experimental interventions with informed consent

• Must keep abreast of the pertinent literature as it is published

• Are encouraged to share their work?



Seminal Research since 2010

• Millichap JG, Millichap JJ, Stack CV (2011) Utility of the 
electroencephalogram in attention deficit hyperactivity disorder. Clin 
EEG Neurosci 42(3):180–184. https ://doi.org/10.1177/1550059411 
04200 307.

• Prevalence of IEDs 25% in children & adolescents
• Zimmerman EM, Konopka LM (2013) Preliminary findings of single-

and multifocused epileptiform discharges in nonepileptic psychiatric
patients. Clin EEG Neurosci 45(4):285–292. https 
://doi.org/10.1177/15500 59413 50600 1.

• Single foci EDs (IEDs) are associated with more psychopathology 
than multi foci.



Observation:
High Rate of Medication & Treatment Failure

• Swatzyna, R.J., Tarnow, J.D., Tannous, J., Schieszler, C., Pillai, 
V.J. & Kozlowski, G.P. (2014). EEG/QEEG Technology 
Identifies Neurobiomarkers Critical to Medication Selection 
and Treatment: A Preliminary Study. Journal of Psychology and 
Clinical Psychiatry 1(7): 00046. DOI: 
10.15406/jpcpy.2014.00046

• Swatzyna, R.J., Kozlowski, G.P. & Tarnow, J.D. (2015). 
Pharmaco-EEG: A Study of Individualized Medicine in 
Clinical Practice. Clinical EEG and Neuroscience. Vol. 46(3) 
192-196: DOI: 10.1177/15500594|4556|20



Neurobiomarkers Accounting for 
Medication Failure

•Focal Slowing
•Beta Spindles
•Encephalopathy
•Isolated Epileptiform Discharges



National Institute of Mental Health Director
Dr. Thomas Ensel (2012)

• “The DSM is not a valid instrument and the NIMH is no 
longer going to fund research based on its 
categorization”.

• Instituted the Research Domain Criteria Project (RDoC)



Fisher’s Exact Test Significant P Values
Children, 5-11 y/o (n-119) ADD ASD MDD ANX

Encephalopathy .209 .325 .788 .003*

Focal Slowing .811 .538 .724 .619

Beta Spindles .093 .203 .588 .619

Isolated Epileptiform Discharges 1.00 1.00 .819 .836

Adolescents, 12-17 y/o (n=105)

Encephalopathy .612 .070 .732 .262

Focal Slowing .757 .470 .384 .619

Beta Spindles .619 .560 .019* .420

Isolated Epileptiform Discharges 1.00 .789 .067 .204



Binary Logistics Regression Significant P Values
Children, 5-11 y/o (n-119) ADD ASD MDD ANX

Encephalopathy .138 .370 .778 .019*

Focal Slowing .457 .741 .131 .654

Beta Spindles .050 .224 .583 .826

Isolated Epileptiform Discharges .984 .860 .550 .909

Adolescents, 12-17 y/o (n=105)

Encephalopathy .445 .036 .282 .210

Focal Slowing .752 .279 .709 .420

Beta Spindles .521 .486 .010* .374

Isolated Epileptiform Discharges .988 .460 .062 .123



Results

• Only 5.3% of children with EN had an ANX diagnosis (P =.003).
• Whereas, 40% of children without EN and with an ANX diagnosis. 
• 35% of adolescents with BS also were diagnosed with MDD (P = .019). 
• Whereas, 11.8% of adolescents without BS had MDD. 
• No other significant relationships were found between neurobiomarkers

and diagnoses.
• Statistically, there is only a 6% association between the EEG/qEEG

abnormalities accounting for medication failure and diagnoses. (Study 
sent to Dr. Insel)



Attention Deficit Hyperactivity Disorder

• Swatzyna, R.J., Tarnow, J.D., Roark, A., & Mardick, J. 
(2017). The Utility of EEG in Attention Deficit 
Hyperactivity Disorder: A Replication Study. Clinical 
EEG and Neuroscience. Vol. 48(4) 243-245. DOI 
10.1177/1550059416640441. 



Results N-287

• The 2011 study found a 26% prevalence of epileptiform discharges 
when using 23-hour and sleep-deprived EEGs in comparison with 
other methods of activation (hyperventilation or photo-stimulation) 
and conventional EEG. 

• We sought to replicate the 2011 results using conventional EEG with 
the added qEEG technologies of automatic spike detection and low 
resolution electromagnetic tomography analysis (LORETA) brain 
mapping.

• Our results showed 32% prevalence of epileptiform discharges, which 
suggests that an EEG should be considered prior to prescribing 
stimulant medications.



Autism Spectrum Disorder

1. Swatzyna, RJ, Tarnow, JD, Turner, RP, Roark, AJ, MacInerney, EK, 
and Kozlowski, GP (2017). Integration of EEG into Psychiatric 
Practice: A Step Toward Precision Medicine for Autism 
Spectrum Disorder. Journal of Clinical Neurophysiology. 2017 
May;34(3):230-235. doi: 10.1097/WNP.0000000000000365.

2. Swatzyna, RJ, Boutros, N., Genovese, AC, MacInerney, EK; Roark, 
AJ, & Kozlowski, GP (2018). Electroencephalogram (EEG) for 
Children with Autism Spectrum Disorder: Evidential 
Considerations for Routine Screening. European Child & 
Adolescent Psychiatry. Published online September 17, 2018. DOI 
10.1007/s00787-018-1225-x 



Results N=140

•EEG data identified 36.8% with IEDs. 
•The x2 analysis found no significant difference 
between genders among the three age groups. 

•Findings indicated a high prevalence of isolated 
epileptiform discharges among individuals with 
ASD.



Systematic Review

• In the past decade, there have been 3 well-documented 
findings which provide evidence for the need for screening 
EEGs in children with ASD. 

1. ASD and epilepsy are more connected than previously believed. 
2. IEDs are highly prevalent in children with ASD and these 

discharges are more common in patients with significant 
comorbid psychopathology. 

3. Those children with ASD and IEDs have an increased likelihood 
of developing epilepsy in adolescence.



Psychotropic Treatment of IEDs

• Swatzyna, RJ, Tarnow, JD, Proler, ML, Roark, AJ, 
MacInerney EK, & Kozlowski, GP. (2017). 
Retrospective Analysis of Nonepileptic 
Patients with Isolated Epileptiform Discharges 
Treated with Anticonvulsants. Clinical EEG and 
Neuroscience. Vol. 48(5) 322-326. DOI; 
10.1177/1550059417695896.   



Results Ages 5-18

Demographic Distribution of Reported Symptoms Change 
After Anticonvulsant Prescription

Improved, 
% (n)

No Change, 
% (n)

Worse, 
% (n)

Group 
Totals, (n)

Children:               6F / 29M 91.43 (32) 5.71 (2) 2.86 (1) 35

Adolescents:        2F / 15M 76.47 (13) 11.76 (2) 11.76 (2) 17

Percentage (N) 86.53 (45) 7.69 (4) 5.76 (3) 52



Systematic Review & Cross Sectional Analysis

• Swatzyna, RJ, Arns, M, Tarnow, JD, Turner, RP, 
Barr, EA, MacInerney, EK, Hoffman, AM, Boutros, 
NN (2020). Isolated Epileptiform Activity in 
Children and Adolescents: Prevalence, 
Relevance, and Implication for Treatment. 
European Child & Adolescent Psychiatry. 
Accepted July 1, 2020. 
https://doi.org/10.1007/s00787-020-01597-2. 



Procedure

• We conducted a systematic review of the literature to 
determine prevalence of IEDs within diagnostic 
categories and 

• Compared the prevalence of IEDs in the selected 
literature to our IRB-approved data archive. 



Conclusions
• Our cross-sectional analysis of 772 children and adolescents 

identified 286 (37%) with IEDs.

• This high prevalence of IEDs was supported by our 
systematic review: ADHD (majority > 25%) and ASD (majority 
> 59%).

• Regardless of diagnosis, children and adolescents are a very 
complex population to treat. Their rapidly evolving brains 
and bodies present an ever-changing target for medication 
selection. 



World Psychiatric Association (2019)
Neuropsychiatric Electrophysiology Section 

Position Paper

If children and adolescents with ASD have failed 
multiple medication attempts and more than one-third 
of them have IEDs, an EEG would be justified within the 
RDoC paradigm.



Insights Gained

• About 50% of children and adolescents who have failed multiple 
medication attempts have either IEDs or encephalopathy. 

• Children’s brains become progressive more unstable until peak 
puberty.

• One third of children and adolescents diagnosed with ADHD have 
IEDs. 

• Almost 40% of children and adolescents with ASD have IEDs. 
• 12% of children and adolescents have toxic, metabolic, or anoxic 

encephalopathy.



Child & Adolescent Psychiatric Practice

• Psychiatrists prescribe medication based on symptoms. 

• The symptoms of encephalopathy are similar to those with 
ASD, ADHD, and maturational lag/developmental delay.

• IEDs are often comorbid with ASD, ADHD, ODD, and Panic 
Disorder. 



Ethical Ramifications of Not Identifying 
IEDs & Encephalopathy 

• Both of these Neurobiomarkers: 
• Cannot be identified in the qEEG
• Can only be diagnosed by a neurologist/neurophysiologist
• Account for medication failure 
• Account for treatment failure

• Failure to identify IEDs can contribute to the development of epilepsy in 25 
percent children as they enter adolescents (doing harm).

• Failure to identify EN can contribute to delayed physiological treatment (doing 
harm).



EEG Interpretation in
Children and Adolescents

• Can identify IEDs
• Can identify encephalopathy
• Can prevent medication errors children and adolescents
• Can prevent delay of identification and treatment of toxic, 

metabolic, or anoxic issues
• Can help to build relationships with patient’s psychiatrist 

expanding your multidisciplinary approach
• Increases treatment success



Neurofeedback Treatment Success:
Competence Is a Journey

• Approximately 89% of the population are genotypic right 
handers.

• 90-96% have been estimated to be left hemisphere 
dominant for expressive and receptive linguistic 
functions.

Beaumont JG. Handedness and hemisphere function. In: Dimond SJ, Beaumont JG, eds. 
Hemispheric Function in the Human Brain, New York: Wiley & Sons, 1974:89-120



Right Hemisphere Language Center 

• 4-10% of right handed children and adolescents 
have language centers on the right side. 

• Why should therapist be concerned about right 
hemisphere language dominance?

•Standardized NFB protocols can do harm!!!



Competence Necessary for Treating
Children & Adolescents 

• Ethical takeaways:
• Keeping up with relevant research is necessary to be a competent therapist.
• Children and adolescents have rapidly evolving brains that become more 

excitatory in puberty and cannot be treated as “little adults”.
• Nearly 50% of those who fail multiple medication attempts may have 

encephalopathy or IEDs.
• Medication has the potential to do harm in cases of IEDs or encephalopathy.

• Not having EEG data analyzed, can result in unsuccessful 
or delayed treatment, harming children and adolescents.



Questions
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