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KEYNOTE PRESENTATIONS 

 
Developmental Trauma: Effects of Abuse and 
Neglect on CNS Development and a Possible 
Role for Neurofeedback to Reverse the 
Damage 
Bessel van der Kolk, MD 
Medical Director of The Trauma Center, Boston, Massachusetts, 
USA  
Professor of Psychiatry at Boston University Medical School, 
Boston, Massachusetts, USA  
Co-Director of the National Center for Child Traumatic Stress 
Complex Trauma Network, Boston, Massachusetts, USA 
 
This keynote will discuss some of the well-
established and direct affects of trauma on 
developing brains and specific brain functions 
responsible for attention, concentration, regulating 
emotions, and engaging in satisfying relationships.  
Dr. Kolk and colleagues are currently studying 
whether neurofeedback can reverse those brain 
changes.  The importance of this pursuit is evident 
when considering that many traumatized children 
and adults continue to feel chronically on edge, 
scared, agitated, collapsed, and helpless, even after 
exposure to treatment and medications.  To deal 
with this they often try to cope with alcohol or drugs.  
Medications may make life more manageable but 
they also affect motivation and curiosity, and rarely 
really lead to increased focus, relaxation, and 
engagement.  Thus this lecture will review the way 
trauma impacts brain development and show the 
effects of neurofeedback. 
 
 
The Neuropsychopathology of Traumatic 
Brain Injury 
Mark Gordon, MD 
Owner and Medical Director of Millennium-TBI, Encino, California, 
USA  
 
In this presentation, Dr. Gordon will walk through 
some of the science that has helped his team 

provide treatment to patients where no improvement 
was thought possible.  Some cases will be 
presented to illustrate the approach to diagnosis and 
treatment of Traumatic Brain Injury (TBI) for those 
who have failed to respond to traditional care.  He 
will discuss at length the influence and relevance of 
neuropsychopharmacology, neuropsychobehavioral 
characteristics, and neuroplasticity to the diagnosis 
of TBI.  Both genetic and epigenetic influences on 
neuroplasticity will be described, as will the details of 
hormonal mechanisms regulating reactive emotions 
from the limbic system, which influence intelligence 
and emotional presence.  Additionally, the creation, 
importance, and delicate balance of neurosteroids 
with regard to behavioral reactions and mental well-
being will be explained. 
 
 
Mindful Creativity 
Sayyed Mohsen Fatemi, PhD 
Associate, Department of Psychology, Harvard University, 
Massachusetts, USA  
 
This talk will explicate how Langerian mindfulness 
opens up a new horizon for exploring the novel 
possibility in the world of mind and body.  In view of 
a distinction between meditation-based mindfulness 
and Langerian mindfulness, the talk will elucidate 
how Langerian mindfulness would give rise to 
developing new avenues of creativity with 
implications for health and well-being.  In line with 
neuroplasticity and its focus on our power to 
influence the function and the structure of the brain, 
the talk will propound how Langerian mindfulness 
may provide alternative ways of looking at schema, 
cognition, thinking, and decision-making. 
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Neuromodulation (TMS, tDCS, tRNS, tACS, 
neurofeedback): Working Mechanisms 
Dirk DeRidder, MD, PhD 
Founder and director of the BRAI2N (Brain Research Center for 
Advanced, Innovative and Interdisciplinary Neuromodulation), 
Antwerp, Belgium 
 
The brain is an information-processing machine 
adjusting itself to the environment.  Information 
processing is performed to reduce uncertainty, 
which is inherently present in a changing 
environment.  Perception can be seen as Bayesian 
inference, where an intention-driven prediction is 
actively looked in the environment to update the 
prediction.  The percept itself is an emerging 
property of network activation, processing the 
information at different oscillation frequencies for 
each subnetwork.  Brain-related symptoms or 
diseases are associated with both activity, and even 
more importantly, connectivity changes.  Using the 
brain’s adaptive characteristics can be 
advantageous in retraining the brain by reshaping its 
networks.  This is the purpose of neurostimulation 
and neurofeedback.  Whereas neurostimulation 
interferes directly with activity and connectivity, 
neurofeedback or operant conditioning likely exerts 
its effect by interfering with the brain’s Bayesian 
updating mechanisms.   
 
A conceptual model of brain functioning can help to 
understand mechanisms involved in neurofeedback.  
This model relates delta oscillations to controlling 
basic homeostatic activity and a delta can be 
considered a carrier wave for higher oscillation 
frequencies, most likely beta activity.  Theta is a 
memory-related carrier wave integrating beta3 and 
gamma activity by theta-beta and theta gamma 
nesting.  Theta oscillations cover short- and long-
range connections, whereas beta3 and gamma 
oscillations are more locally restricted in widely 
distributed areas.  Alpha oscillations are thalamically 
driven and can be linked to attentional processes.  
Delta and beta1-2 is intermediate in its connectivity 
range.  Theta/beta cross-frequency coupling 
possibly encodes memory-based predictions of 
future events/stimuli.  In order to update the 
prediction, alpha is used as scanning frequency 
sampling the environment for salient information.  
The prediction error or change is encoded in 
gamma.  Thus correct predictions about the 
environment will be encoded by beta activity, which 
therefore represents a status quo, whereas wrong 
predictions or insufficient input from the environment 
will be represented by beta/gamma cross-frequency 
coupling.   
 

Thus neurofeedback attempts to modulate these 
oscillatory networks, thereby normalizing predictions 
or processing of prediction errors.  This results in 
changing functional and effective connectivity as 
well as cross-frequency coupling. 
 
 

INVITED PRESENTATIONS 
 
The Institute for Advanced Technology and 
Public Policy: Operation Headstrong 
Honorable Sam Blakeslee, PhD1, and Lance Iunker2 
1Former California State Senator; Founder of the Institute for 
Advanced Technology and Public Policy, California Polytechnic 
State University, San Luis Obispo, California, USA 
2Program Director, Institute for Advanced Technology and Public 
Policy, California Polytechnic State University, San Luis Obispo, 
California, USA; Retired U.S. Army Veteran 
 
The Institute for Advanced Technology is a think 
tank that seeks solutions to societal issues through 
technology, and then to shape public policy to make 
those solutions increasingly accessible.  Currently 
the institute has four projects.  One is Digital 
Democracy, an open government web-based tool.  
Two is Connect Academy, a tablet-based 
technology-in-the-classroom project geared towards 
lower income and challenged background schools 
seeking to incentivize parent participation in their 
child’s learning.  Three is CalWave, a sustainable 
wave energy project.  The final project is Operation 
Headstrong, which utilizes emerging technology in 
neurofeedback therapy to improve the lives of 
veterans suffering from PTSD and TBI. 
 
Lance Iunker, an Iraq War veteran, will give an 
overview about Operation Headstrong.  He will 
share his personal story about being wounded in 
Iraq and his struggles with PTSD and anxiety.  His 
personal success story will demonstrate how 
neurofeedback therapy has helped him and he is 
now trying to help other veterans with 
neurofeedback therapy. 
 
 

STUDENT AWARD WINNERS – 
PLENARY PRESENTATIONS 

 
Effects of Neurofeedback on Cognitive 
Profiles of College Students with ADHD 
Alycia Roberts, MA, and Scott Decker, PhD 
University of South Carolina, Columbia, South Carolina, USA 
 
Neurodevelopmental disorders such as ADHD 
represent a major national problem.  There are 
increasing numbers of students in schools requiring 
special education services as a result of ADHD, and 
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each of these students costs the U.S. education 
system approximately $5,000 per year (Robb et al., 
2011).  There are additional societal costs 
associated with the disorder, and ADHD can be 
debilitating for individuals with the disorder and their 
families (i.e., Barkley & Murphy, 2010; Ginsberg, 
Långström, Larsson, & Lichtenstein, 2013).  The 
most common treatments are stimulant medication 
and behavioral training (i.e., Pelham & Fabiano, 
2008), but recently neurofeedback (EEG 
biofeedback) has been receiving a lot of press.  Both 
the American Academy of Pediatrics and the 
American Academy of Child and Adolescent 
Psychiatry have endorsed neurofeedback as a 
viable option for the treatment of ADHD (AAP, 2012; 
Lofthouse, Arnold, Hersch, Hurt, & DeBeus, 2012).  
 
Methods: The current study is a randomized 
controlled study investigating the effects of LORETA 
neurofeedback on a college population with ADHD.  
The study used a pre-test, multiple post-test design 
with delayed treatment to provide stronger evidence 
of its effectiveness.  Both qEEG and behavioral data 
were collected to determine if there were changes in 
brain activity, and if these changes were evident on 
popular measures of cognitive ability (i.e., 
Woodcock-Johnson III) and attention (CPT-II).  
 
Results: This presentation will provide group level 
analyses and case study reports of individuals from 
both conditions.  Preliminary data are promising, 
suggesting the effectiveness of neurofeedback in a 
college population.  The results of the full study will 
be presented.  
 
Objectives: This 30-min presentation will provide a 
brief overview of the literature regarding the use of 
neurofeedback with clinical populations, specifically 
individuals with ADHD.  It will also provide a detailed 
account of the methodology used in the randomized 
control study described above, including the 
successes and limitations of the project.  Finally, the 
results of the study will be discussed both regarding 
group level statistics, and matched control case 
studies to demonstrate the impact of the training 
protocol on the individual level, which is a primary 
area of interest for practitioners. 
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Using Neurofeedback to Lower Anxiety 
Symptoms Using Individualized qEEG 
Protocols: A Pilot Study 
Stephanie Dreis, Angela Gouger, Michael Russo, 
Edward Perez, and Mark S. Jones, DMin 
The University of Texas at San Antonio, San Antonio, Texas, USA 
 
Anxiety disorders affect approximately 40 million 
Americans ages 18 and over (NIMH, 2015).  Various 
biofeedback modalities have been implemented by 
clinicians in the treatment of anxiety including 
electromyography (EMG), peripheral temperature, 
and electrodermal response (EDR) prior to the 
popularization of neurofeedback (Price & Budzynski, 
2009).  Numerous studies illustrate the use of 
neurofeedback in correlation with symptom 
reduction in anxiety specifically but not limited to: 
frontal alpha asymmetry related anxiety (Kerson, 
Sherman, & Kozlowski, 2009), psychiatric clients 
diagnosed with anxiety disorders (Cheon et al, 
2013), performance anxiety in dancers (Singer, 
2004), and anxiety symptoms related to post-
traumatic stress disorder (PTSD; Walker, 2009).  A 
study by Scheinost et al. (2013) showed participants 
with contamination anxiety having significantly more 
neural connectivity changes after undergoing 
neurofeedback treatment in comparison with the 
sham feedback group.  Although many of the studies 
use set protocols on all patients, Hammond (2009) 
suggests the preferential nature of viewing the raw 
EEG when creating an individualized treatment 
protocol.  This is due to other potentially 
confounding variables such as: co-morbid 
psychiatric conditions, medical issues, or effects 
from medication that the participants may possess. 
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Prior research was closely examined in 
determination of each participant’s protocol for this 
study.  Although qualitative and small-scale 
quantitative studies show reduction in anxiety 
symptoms, large-scale studies or quantitative 
electroencephalography (qEEG)-driven protocols 
are non-existent.  The creation of this pilot study 
intends to assess whether qEEG-guided amplitude 
neurofeedback is viable in symptom reduction of 
anxiety.  Eight participants were prescreened to 
assess for anxiety.  Two did not finish the treatment; 
therefore, their information was not used.  Ages 
ranged from 15 to 52 (mean age 33.83).  Half were 
women.  Four of the participants identified as 
Hispanic/Latino and two identified as Caucasian.  
One participant had previous experience with 
neurofeedback, two participated in counseling during 
the study, five have had previous counseling 
experience, and three of the participants were 
currently taking medication.  Pre- and post-
assessments to monitor behavior and symptoms 
were given to the participants.  Assessments for 
adults included the Zung Self-Rating Anxiety Scale 
and the Adult Behavior Checklist (ABCL).  
Assessments for minors and their guardians 
included Screen for Child Anxiety Related Disorders 
(SCARED) and the Youth Behavior Checklist 
(YABCL).  A qEEG was used to determine protocols 
for each participant.  Participants were to receive 30-
min neurofeedback treatment sessions twice a week 
totaling 17 sessions.  The range of attended session 
was 12–16, mean session attendance was 13.67.   
 
Results will be known May 1st, 2015.  Results will 
include the outcomes of pre- and post-assessments 
and qEEGs.  An interesting finding includes having a 
participant with previous neurofeedback treatment 
use visualization techniques to produce anxiety and 
then use neurofeedback to help reduce anxiety.  The 
current study has several limitations, such as a small 
sample size and no control group.  Corrective 
suggestions are mentioned for future studies. 
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STUDENT AWARD WINNERS –  
POSTER PRESENTATIONS 

 
Affective Virtual Reality Exposure with 
Physiological Monitoring: Application for 
Emotional Reactivity Testing in Autism 
Yi Li, MA, Estate (Tato) Sokhadze, PhD, and Adel S. 
Elmaghraby, PhD 
University of Louisville, Louisville, Kentucky, USA 
 
Background: Children with autism spectrum 
disorder (ASD) typically suffer from impairment in 
social skills, emotion recognition, and expression, 
and are at high risk of anxiety.  They prefer to stay in 
a more protective and controllable environment.  
Virtual Reality (VR) is proven to be effective in a 
wide range of treatment sessions, such as exposure 
for patients with addictive disorders or social anxiety 
disorders (Meehan, Razzaque, Insko, Whitton, & 
Brooks, 2005). However, it is very likely that the 
“standard” emotional response to the same VR 
scenarios between children on ASD and typical 
developed people would be different.  Therefore, it is 
a reasonable approach to measure the differences 
in physiological responses during VR environment 
immersion, in order to design VR-based training or 
therapy sessions best suitable for ASD.   
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Objectives: The study is based on using affective 
VR as a tool to induce emotional responses and 
measure autonomic nervous system (ANS) activity 
of children on ASD (Casanova et al., 2014) and in a 
group of typically developing control subjects.  The 
main aim of this study is to characterize differences 
in autonomic reactivity between these two groups 
and select more usable measures for functional 
reactivity assessment, useful for social skills training 
targets.   
 
Methods: Three affective VR scenarios are 
designed and chosen to evoke physiological 
responses during exposure to emotionally positive, 
negative, and neutral context.  The hardware to 
provide VR is an Oculus Rift Development Kit 2, and 
the software platform is Unity 4.6 Pro with C# as 
developing language.  Autonomic nervous system 
variables are measured and recorded online by 
sensors attached to subjects during exposure the 
VR scenes.  The autonomic dependent variables 
(Boucsein, 2012) include heart rate (HR), heart rate 
variability (HRV) measures (LF and HF, LF/HF ratio), 
skin conductance response (SCR), number of non-
specific SCR (NS.SCR) and respiration rate (RSP), 
along with several derived parameters.  The system 
allowed monitoring the scenarios to synchronize it 
with autonomic recording using specific markers of 
events.  Each scenario takes around 5 min for 
subjects to explore; one session requires exploration 
of all three scenes, which takes up to 20 min in total, 
including configuration, VR and sensors mount time.  
Recorded physiological data was analyzed using 
synchronized events and triggers from VR scenes 
for each emotional script.  The subjects consisted of 
a group of five children with ASD and 10 typical 
controls.   
 
Results and Conclusions: Preliminary results 
comparing skin conductance responses 
demonstrate a difference between ASD group and 
the control group.  In particular, the frequency of 
NS.SCR to negative VR scenarios was significantly 
different between groups, with ASD group having 
higher, less differentiated NS.SCR across all 
conditions.  SCR showed significant Emotion 
(neutral, negative) X Group (ASD, controls) 
interaction.  Heart rate responses and HRV 
measures showed group differences across 
emotional scripts.  Application of VR with 
emotionally laden scripts in persons with ASD allows 
us to compare their ANS responses for better 
understanding of specifics of their emotional 
responsiveness, and use it for affective reactivity 
diagnostic and therapeutic purposes, including 
social skills training and biofeedback. 
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EEG Coherence of Mu Rhythm in Successful 
and Unsuccessful Golf Putting Performance in 
Skilled Golfers 
Kuo Pin Wang, MA1, Tai Ting Chen, PhDc1, Jen Ying 
Su, MA2, Ming Yang Cheng, PhDc3, Chung Ju Huang, 
PhD2, Chen Hoa, MA4, and Tsung Min Hung, PhD1 
1National Taiwan Normal University, Taipei, Taiwan 
2University of Taipei, Taipei, Taiwan 
3Cognitive Interaction Technology – Center of Excellence 
(CITEC), Bielefeld University, Bielefeld, Germany 
4Chinese Culture University, Taipei, Taiwan 
 
In the sport area, golf putting is a motor skill that 
requires precise motor planning and a high level of 
concentration.  Leocani (1997) demonstrated that 
the frontal and sensorimotor cortices are areas 
related to the planning and control of the motor skill.  
Previous study suggested that coherence analysis is 
a useful tool for understanding the functional 
connectivity between different cortical areas 
(Babiloni et al., 2011).  Based on the findings of 
reduced mu power during the better motor 
preparation at premotor and sensorimotor cortices 
(Arnstein, Cui, Keysers, Maurits, & Gazzola, 2011; 
Sabate, Llanos, Enriquez, & Rodriguez, 2012), this 
study aimed to further investigate whether difference 
in mu coherence would be observed between 
successful and unsuccessful performance in 
precision motor control skill.  In this study we 
recruited 35 skilled golfers.  None of the participants 
had neurologic disease.  All participants agreed with 
the experimental procedure and filled out the 
informed consent.  According to this percentage, 
participants had to increase or decrease their putting 
distance in the next warm-up series.  This process 
was repeated until the participant’s distance of 50% 
accuracy was determined.  The participants 
performed a total of 40 putts in four separate blocks 
(interblocks interval of about 1 min) at an artificial 
golf green while Electroencephalography (EEG) 
were recorded and mu coherence (Fz-C3, Fz-C4, 
Fz-P3, Fz-P4, Fz-O1, Fz-O2, Fz-T3, Fz-T4) was 
derived.  2 (performance: successful performance, 
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unsuccessful performance) x 2 (time: T2 = −2s ~ 
−1s, T1= −1s ~ 0s) x 8 (coherence sites: Fz-C3, Fz-
C4, Fz-P3, Fz-P4, Fz-O1, Fz-O2, Fz-T3, Fz-T4) 
ANOVA revealed a significant interaction effect 
between performance and coherence sites.  Post 
hoc simple main effect analysis indicated that the 
mu coherence for successful putting performance at 
FZ-C4 was smaller than that of unsuccessful 
performance.  The results suggested that 
decreasing communication between motor planning 
and motor control of the left arm was related to 
better golf putting performance. 
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Interaction Between EEG Control Training and 
EEG State Discrimination Training 
Kelli N. Dunn1, Victor L. Pigg, Thomas F. Collura, PhD2, 
and Jon Frederick, PhD1 
1Middle Tennessee State University, Murfreesboro, Tennessee, 
USA 
2	
  BrainMaster Technologies Inc., Bedford, Ohio, USA 
 
It is commonly argued that the mechanism of action 
of biofeedback involves increasing awareness of 
subjective correlates of one's physiological state 
(Frederick, 2007, 2012).  However, the relationship 
between awareness and control of physiological 
states is largely unexplored.  Kamiya (1968) 
reported that those trained in alpha discrimination 
later showed superior performance in an alpha 
production task, but this finding was never 
replicated.  Therefore, the present study seeks to 
determine whether subjects given standard 
neurofeedback (or "control") training will do better on 
EEG state discrimination (or "awareness") training, 
or vice versa.  In a preliminary investigation, six 
subjects were given 4–7 sessions (median 7) of the 
following: (1) 5 min in which high alpha amplitude 
was rewarded; (2) 5 min during which low alpha was 
rewarded; (3) a repeat of (1); (4) a repeat of (2); 
followed by (5) 40 trials of alpha state discrimination 

training.  Four subjects achieved a total of five 
criterion sessions (binomial p < .05) in the 
discrimination task.  These five successful sessions 
occurred on days when the participant also 
succeeded in maximizing the amplitude difference 
between the high and low alpha reward conditions 
(average rank 2 out of 6).  However, this apparent 
relationship was confounded by a strong effect of 
time on both variables.  The mean amplitude 
difference between the high and low alpha reward 
conditions showed a positive learning curve, with 
session number explaining r2 = 49% of the variance.  
Similarly, performance in the discrimination task 
increased over time with session number explaining 
r2 = 46% of the variance.  All five criterion sessions 
occurred in the fifth or later session.  Shorter times 
between sessions appeared to improve 
discrimination performance.  The five criterion 
sessions had a mean 4.4 days since the previous 
session, compared to 8.2 for the remaining sessions 
(previously seen in Frederick, 2012).  A similar effect 
was not seen for the control task.  A larger sample 
size is needed to evaluate the significance of these 
findings.  Future studies will compare the success of 
learning between these two tasks alone vs. 
combined to examine whether there are synergistic 
effects. 
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Neurofeedback (Reinecke et al., 2011) training 
programs are increasingly used as strategies for 
enhancing athletic performance, due to their focus 
on increasing self-awareness and self-regulation 
(Faridnia, Shojaei, & Rahimi, 2012).  However, there 
is a need for more randomized controlled studies of 
the efficacy of these training programs using both 
subjective and objective performance measures.  
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This randomized controlled trial was designed to 
study the effects of a neurofeedback training 
program on neurocognitive (EEG) and subjective 
self-report measures in an elite athlete population 
(university-level/Division I).  The sample of elite 
athletes for this study was comprised of university-
level NCAA Division I athletes from several different 
sports.  The neurofeedback training protocol 
involves 10 hr of Alpha enhancement training at 
occipital and parietal lobe sites.  We hypothesize 
that participants receiving Alpha training will show 
demonstrable changes in EEG profile.  During 
Phase I of data collection, researchers collected pre- 
and post-training data on 17 participants (eight in the 
neurofeedback group, nine in the control group).  
Data collection is still ongoing, but preliminary data 
suggest there could be significant findings that have 
not reached statistical significance due to lack of 
power.  To further investigate this, the researchers 
are analyzing the neurofeedback and control groups’ 
pre-post data to determine (a) whether greater 
neuro-electric change occurred in the 
neruofeedback treatment group and (b) whether 
these objective changes are correlated with self-
report performance measures.  Limitations and 
future directions, including a description of Phase II 
of the data collection process, will be presented. 
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