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Rehabilitation and 
Therapy potential: 
Traumatic Brain Injury 

• Automobile accidents 
• Domestic violence 
• Military service 
• Athletics 

Addiction 
• Nicotine 
• Alcohol 

Speech 
• Developmental disorders 
• Stroke and TBI 
• Neurodegenerative diseases 

Mood/Anxiety 
• PTSD 
• Depression 
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“Computational approaches to  
mental illness” 



IV. Pearl Chiu, Ph.D. 
VTCRI Assistant Professor 
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Depression & substance dependence are major public health issues 

• depression is the leading cause 
of disability for ages 15 - 44 
 

• 43% of adults with depression 
are smokers  
 

• affect relationships, health, and 
all aspects of functioning 
 

• great personal & fiscal cost 
 

• no cure 
 

• no blood test or biomarker   



Translational fMRI to refine and develop assessments & treatments 

• identify types of depression & 
substance dependence based on 
brain and behavior “types” 
 

• guide subsequent treatment 
based on baseline assessment 
 

• psychotherapy or 
pharmacotherapy 



Brain responses 

are converted to numbers 

which identify new types of depression  

By studying the brain, we can develop new biomarkers and therapies 



which are used to develop new treatments 

Using these biomarkers, we can ‘coach’ the brain 
(with Stephen LaConte & Brooks King-Casas 



V. Brooks King-Casas, Ph.D. 
VTCRI Assistant Professor 

Assistant Professor of Psychology, Virginia Tech 



Social difficulties in post-traumatic stress disorder 

 
• combat veterans experiencing post-

traumatic stress disorder report an 
average of 13.3 acts of violence over 
the previous year, more than three 
times the number reported by 
combat veterans without PTSD 
 

• stronger among individuals with 
PTSD resulting from military war 
experience relative to other types of 
trauma 
 

• become more severe with increasing 
time from traumatic event 



Social difficulties in post-traumatic stress disorder 

A 



Sample Script: 

“You never know where the bullets are coming from– over here, over there, coming 
overhead.  Like mortar shells, bombs, artillery.  You’re frightened. 

Anybody who says they’re not afraid, they’re a big…they’re a liar, you know.  What I 
was trying to do was help my buddy.  He’d got a bullet through his mouth.  I was 
dragging him back to safety, and that’s when I got hit. 

The bomb went off and the shrapnel caught me right in the stomach.  Didn’t feel very 
good.  But at the same time, what else can you do?” 

Start Scanner “Focus on Script” “Maintain Mood” 

“Use the script you have 
written to recall as many 
details surrounding that 
event as possible.” 

“Let your thoughts 
wander away” 

“Wander away” 

“Allow yourself to 
experience emotion” 

with Stephen LaConte and Pearl Chiu 

From neural correlates to neurofeedback 

Individual participant 
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