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Introduction
Our present research began many years ago 
while consulting with the Nebraska Cardiac 
Rehab Association. Ron was asked to observe 
client/staff interactions and make recom-

mendations for improvement. The concern 
centered on the extremely dismal dietary 
compliance of patients who had recently had 
heart surgery. Session after session involved a 
patient admitting that they were not following 
the recommendations; consequently, the staff 
religiously gave them a new diet to try. Never 
once did anyone attempt to uncover why pa-

tients had not followed the !rst set of recom-

mendations. What were these hidden self-de-

structive motives that would drive a person to, 
in essence, kill themselves?

With these lingering experiences, and 
now armed with the latest EEG BrainAva-

tar� software from BrainMaster Technolo-

gies, Inc., Target Training International (TTI) 
Center for Applied Cognitive Research Lab 
designed a series of event-related potential 
(ERP) experiments. ERPs measure brain ac-

tivity during cognitive processing. The tran-

sient electric potential shifts (ERP compo-

nents) are time-locked to the stimulus onset. 
The process provides real-time exposure of 
subconscious factors with on-the-go noise re-

duction, thus exposing internal reactions and 
setting the stage for immediate open dialog 
with a client. 

A local news release requesting volun-

teers with known wellness disorders was sent 
out and respondents were !rst administered a 
survey to expose their self-reported response 
to numerous wellness issues, including ques-

tions related to exercise, smoking, depression 
and general health. The survey also included a 
Likert-scaled set of words or phrases to which 

they were to provide their reaction from  
�strongly dislike� to �strongly like.� It should 
be noted that TTI has been in the business of 
creating and validating self-reporting ipsative 
surveys for over 30 years, with distribution to 
more than 90 countries and in more than 40 
languages. 

Once consent forms, medical history, 
and surveys were collected,  each participant 
was asked to come to the lab for a one-hour 
EEG session. The protocol involved a stimu-

lus/response data collection process in which 
key words or phrases from the previous sur-
vey were presented on a screen in front of 
the participant while event markers and EEG 
readings from 19 sensors were collected us-

ing BrainAvatar�. (Figure 1 depicts a sample 
EEG episode.)

Once data was collected, a patent-pend-

ing process was employed that quantitatively 
and qualitatively assessed the reaction of each 
stimulus. The VIDE (Validating Ipsative De-

cision-making with Electroencephalography) 
process not only provides the intensity of a 

person�s emotional response to a stimulus by 
measuring voxel activation, but also provides 
emotional directionality by differentiating 
approach/withdrawal responses within the 
prefrontal cortex. Figure 2 provides a sim-

pli!ed explanation for reading these evoked 
responses. 

Using BrainAvatar�, the process ex-

amines the asymmetric in the prefrontal cor-
tex identifying gamma wave bursts to assess 
the underlying subconscious decisions behind 
these self-reported responses at the very mo-

ment of decision making. This process pro-

vides scienti!c evidence that an evoked emo-

tionally-laden response results in correspond-

ing brain activity and exposes the match to 
self-reported explanations. The process docu-

ments both the intensity of human emotional 
response as well as the directionality of the 
response.

This emerging technology and the 
patent-pending process allows TTI to not 
only validate and improve their existing as-

sessments, but to create new approaches that 
expose the core beliefs behind our daily deci-
sions.

The process in action

The !rst step involves a person completing an 
online survey. Once that data has been ana-

lyzed, the client is connected to the BrainA-

vatar� and shown a word or image from the 
previous online assessment. These stimuli are 
on the computer screen for 1 to 1.5 seconds, 
followed by a 1.5 to 2 second blank screen, 
thus linking markers for each stimulus to spe-

ci!c EEG output. Next, we review the asym-

metry between the right and left frontal lobes 
to determine the individual�s level of avoid-

ance toward a stimulus when !rst seeing it on 
the screen. Lastly, the BrainAvatar� results 
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Figure 1
Raw EEG with Event Markers

BrainAvatar� allows channels 23 and 24 to be 
used for additional data input. In this case, an E-
Prime program, which is delivering the individual 
stimulus, sends 16-hertz signals to BrainAvatar. 
The letter A represents the starting point of an 
event and is identi�able when the markers from 
channels 23 and 24 come together. Letter B 
indicates the point in the EEG when an online 
stimulus ends and is identi�able by the markers 
separating. The EEG area depicted in green 
represents one stimulus event.
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Emotional Response to Stimuli

A relative balance in beta and gamma waves creating 
asymmetry in the activity in the frontal lobes is 
associated with normal mood and emotional state. 
Increased activity within the left prefrontal cortex can 
indicate an elevation in mood and positive feelings. 
De-activation in the left prefrontal cortex alone or in 
combination with an increase in activity within the 
right prefrontal cortex can suggest the opposite, being 
associated with depressive mood or negative thoughts. 
Instances in which only the right prefrontal cortex 
activates quickly with a strong increase in gamma 
waves suggest a strong dislike or avoidance of a 
particular exposure.

Example Images:

These example images depict the amount of gamma 
activity present in subjects� frontal lobes as they are 
exposed to different stimuli invoking neutral, positive, 
and negative responses.

Raw EEG and Event Markers

The event stimuli being reviewed in this case is  �A 
lover�s embrace.�

Acquired EEG:

An increase in both beta and gamma waves can be 
seen when also inspecting the acquired EEG of the 
event.

Figure 2
Explanation of Asymmetry in the Prefrontal Cortex

are compared to the clients� assessment re-

sults. From these results, a debrie!ng session 
is outlined.

With over 50 clients having been ana-

lyzed with VIDE, some of the most interest-
ing recent !ndings to date are coming from 
over a dozen of our Wellness Survey Assess-

ments and follow-up debrie!ngs. One such 
assessment involved a participant that we will 
refer to as Sally. Sally became a participant 
as a personal favor early in the experiment. 
We needed a physically !t 20- to 30-year-old 
female for norming purposes of our wellness 
assessment and to test our ERP protocols. 
Sally has a Master�s degree in nutrition and 
serves as a personal coach for a select group 
of nationally recognized athletes. With these 
credentials, we were expecting to see clear 
avoidance and acceptance to various stimuli 
and to examine a somewhat normal pro!le 
without pre-assessed wellness issues.

Figure 3 shows prefrontal cortex for 
gamma activity stimulus response. In this 
sample we see an extremely strong avoidance 
to the words �obese people� (increased activ-

ity in the right prefrontal cortex) and a similar 
but less intense reaction to �body fat.� Even 
�fresh fruit� showed a negative reaction. The 
participant also responded to the survey with 
similar responses, thus showing a correlation 
between her ipsative survey and her brain ac-

tivity and, in this case, af!rming the accuracy 
of the original survey.

But the most interesting !nding oc-

curred during the debrie!ng. Sally was shown 
her resulting brain images as well as her initial 
survey responses. When asked why she was 
not more positive about fresh fruit, she re-

sponded, �Any food in excess is bad.� When 
shown her brain reaction to �obese people,� 
she paused and then stated, �I used to have a 
problem with anorexia.�

We will come back to this debrie!ng 
comment, but it is important to note that this 
data followed by an effective debrie!ng has 
the power to open communication and ulti-
mately reveal and confront core beliefs. In 
this case, Sally is still very much anorexic, at 
least according to her brain, even though she 
has found ways to control her urges. 

Figure 4 comes from a participant who 
had recently been diagnosed with severe de-

pression by her family doctor, but was not on 
medication at the time of the wellness assess-

ment. The follow-up debrief opened a number 
of �talking points,� including sleep depriva-

tion, healthy food con"icts and her love of 
chocolate chip cookies. Her intense reaction 
to smoking was of particular interest. When 
quizzed she hesitated before explaining that 
the week before the assessment, she had been 
told that she had two dark spots on her lungs. 
She had not even told her family, but when 
confronted with this image, she opened up 
and started the process of re"ecting on the 
implications of her physical and mental state. 
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Conclusion

BrainAvatar� and the protocols discovered by 
TTI�s patent-pending VIDE process are open-

ing the doors to the very core beliefs behind our 
behaviors and emotions. As William Moulton 
Marston, the inventor and patent holder of the 
lie detector wrote in the 1920s, �Society would 
be better served by using this tool to modify 
behavior than to incarcerate people.�

The implications for clinicians are far-
reaching and very exciting. BrainAvatar� 
provides real-time noise-reduced images that 
expose the thoughts behind the action. Armed 
with this tool, psychotherapists can provide 
their client feedback without !ghting the per-
ceptions of top-down professional judgments. 
The data are coming from the client. No pro-

fessional assumptions, no push-back or argu-

ing over source or accuracy.
In addition, once baseline data are 

gathered, periodic monitoring can be used to 
visually document goal progress. The client is 
no longer a passive recipient of therapy but an 
active participant in the data analysis process 
and thus, an active participant in their own 
recovery.

Another important af!rmation com-

ing from this research is the now-documented 
role of avoidance in decision-making. While 
several TTI assessments incorporate both 
avoidance and acceptance in the analysis, we 
now have scienti!c explanations for our as-

sessment design assumptions. Our ERP ex-

periments document that we simply are bet-
ter at determining what we dislike than like. 
Our !ndings are consistent with the idea that 
people run their lives more to avoid certain 
things than they do to pursue them. This has 
implications for not only assessment design, 
but for debrie!ng protocols. Working with the 
dislikes allows us to expose the real drivers 
of behavior.

TTI believes that self-awareness is 
power; power to unveil our hidden beliefs 
that are holding each of us hostage in some 
way. When a person sees these images of their 
brain, they are confronted with the results of 
their mindsets in ways that allow them to be-

gin the process of life changes.  
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Figure 3
Three examples of ERP reactions. We see a progression of right prefrontal activation from a slight 
avoidance to fresh fruit to a rather major reaction to obese people, with body fat falling in the mid-range.

Figure 4
Figure 4 shows several images taken from the depression section of the Wellness Assessment. 
While right prefrontal cortex avoidance can be seen in each of the images, the intensity varies 
greatly. It is this variation that leads to follow-up dialogue. 
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