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Webinar Details 

 Live closed captioning is available through Federal Relay 

Conference Captioning (see the “Closed Captioning” box) 
 

 Webinar audio is not provided through Adobe Connect or 

Defense Connect Online 

- Dial: CONUS 888-877-0398; International 210-234-5878 

- Use participant pass code: 3938468 
 

 Question-and-answer (Q&A) session 

- Submit questions via the Q&A box  
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Resources Available for Download 

Today’s presentation and resources are available for download in 

the “Files” box on the screen, or visit www.dcoe.mil/webinars 
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Continuing Education Details 

 DCoE’s awarding of continuing education (CE) credit is limited 

in scope to health care providers who actively provide 

psychological health and traumatic brain injury care to active-

duty U.S. service members, reservists, National Guardsmen, 

military veterans and/or their families. 
 

 The authority for training of contractors is at the discretion of the 

chief contracting official.  
– Currently, only those contractors with scope of work or with 

commensurate contract language are permitted in this training. 

 

 All who registered prior to the deadline on Thursday, June 26, 

2014, at 3 p.m. (EDT) and meet eligibility requirements stated 

above, are eligible to receive a certificate of attendance or CE 

credit. 
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http://dcoe.health.mil/Libraries/Documents/DCoE_Accreditation_CEU.pdf


 

Continuing Education Details (continued) 

 

 If you pre-registered for this webinar and want to obtain 

CE certificate or a certificate of attendance, you must 

complete the online CE evaluation and post-test.  

 

 After the webinar, please visit 

http://continuingeducation.dcri.duke.edu/  to complete the 

online CE evaluation and post-test and download your CE 

certificate/certificate of attendance.  

 

 The Duke Medicine website online CE evaluation and 

post-test will be open through Thursday, July 3, 2014 

until 11:59 p.m. (EDT). 
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Continuing Education Details (continued) 

 

 Credit Designation – The Duke University School of 

Medicine designates this live webinar for: 

– 1.5 AMA PRA Category 1 Credit(s) 
 

 Additional Credit Designation includes: 

– 1.5 ANCC nursing contact hours 

– 0.15 IACET continuing education credit 

– 1.5 NBCC contact hours credit commensurate to the length 

of the program 

– 1.5  contact hours from the North Carolina Psychology 

Board 

– 1.5 NASW contact hours commensurate to the length of the 

program for those who attend 100% of the program 
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Continuing Education Details (continued) 

 
 ACCME Accredited Provider Statement – The Duke University School of Medicine is accredited by the 

Accreditation Council for Continuing Medical Education (ACCME) to provide continuing medical education for 

physicians. 

 

 ANCC Accredited Provider Statement – Duke University Health System Department of Clinical Education & 

Professional Development is accredited as a provider of continuing nursing education by the American Nurses 

Credentialing Center’s (ANCC’s) Commission on Accreditation.  1.50 ANCC nursing contact hours are provided 

for participation in this educational activity. In order to receive full contact-hour credit for this activity, you must 

attend the entire activity, participate in individual or group activities such as exercises or pre/post-tests, and 

complete the evaluation and verification of attendance forms at the conclusion of the activity. 

 

 IACET Authorized Provider Statement – Duke University Health System Clinical Education & Professional 

Development is authorized by the International Association for Continuing Education and Training (IACET) to 

offer 0.15 continuing education credit to participants who meet all criteria for successful completion of authorized 

educational activities. Successful completion is defined as (but may not be limited to) 100% attendance, full 

participation and satisfactory completion of all related activities, and completion and return of evaluation at 

conclusion of the educational activity. Partial credit is not awarded.  

Duke University Health System Clinical Education & Professional Development has been approved as an 

Authorized Provider by the International Association for Continuing Education &Training (IACET), 1760 Old 

Meadow Road, Suite 500, McLean, VA 22102. In obtaining this approval, Duke University Health System Clinical 

Education & Professional Development has demonstrated that it complies with the ANSI/IACET 1-2007 Standard, 

which is widely recognized as the standard of best practice in continuing education internationally. As a result of 

Authorized Provider status, Duke University Health System Clinical Education & Professional Development is 

authorized to offer IACET CEU’s for its programs that qualify under the ANSI/IACET 1-2007 Standard. 
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Continuing Education Details (continued) 

 

 NBCC: Southern Regional Area Health Education Center (AHEC) is a National Board for Certified Counselors 

and Affiliates, Inc.(NBCC)-Approved Continuing Education Provider (ACEPTM) and a cosponsor of this 

event/program. Southern Regional AHEC may award NBCC-approved clock hours for events or programs that 

meet NBCC requirements. The ACEP maintains responsibility for the content of this event. Contact hours credit 

commensurate to the length of the program will be awarded to participants who attend 100% of the program. 

 Psychology: This activity complies with all of the Continuing Education Criteria identified through the North 

Carolina Psychology Board's Continuing Education Requirements (21 NCAC 54.2104). Learners may take 

the certificate to their respective State Boards to determine credit eligibility for contact hours. 

 NASW:  National Association of Social Workers (NASW), North Carolina Chapter: Southern Regional AHEC 

will award contact hours commensurate to the length of the program to participants who attend 100% of the 

program.   
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Questions and Chat 

9 

Throughout the webinar, you are welcome to submit technical 

or content-related questions via the Q&A  pod located on the 

screen.  Please do not submit technical or content-related 

questions via the chat pod. 

 

The Q&A pod is monitored during the webinar, and questions 

will be forwarded to our presenter for response during the 

question-and-answer session of the webinar. 

 

Participants may also chat amongst each other during the 

webinar using the chat pod.   

 

We will keep the chat function open 10 minutes after the 

conclusion of the webinar. 
 



Webinar Overview 

Despite unprecedented efforts over the course of the longest war in American history, existing programs 

in the Defense Department and Department of Veterans Affairs to prevent, identify and treat stress 

disorders among military service members, veterans, and their families remain hampered by factors that 

limit their effectiveness.  Research studies indicate that stigma, as a barrier to care, remains high in 

military communities.  One limitation of existing psychological health programs, including those designed 

to reduce stigma, may be their exclusion of emerging scientific perspectives on the role of the central 

nervous system (CNS) in extreme stress.  This webinar will examine the evidence that stress disorders 

are fundamentally neurobiological as well as psychosocial, and will provide an overview of select CNS 

neurotransmitter systems and neuronal pathways implicated in normal and pathological stress states.  

Discussion will include biologically informed approaches for psychoeducation to reduce stigma and for 

prevention and treatment in both clinical and non-clinical settings. 

 

During this webinar, participants will learn to: 

  Identify CNS neurotransmitter systems and pathways implicated in persistent adverse stress    

       outcomes such as posttraumatic stress disorder (PTSD) 

 Correlate acute and chronic stress-induced changes in the functioning of CNS neurotransmitter 

systems with persistent changes in cognition, emotions and behavior 

 Summarize clinical and non-clinical approaches to addressing stress-induced neurobiological 

dysfunction 
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William Nash M.D. 
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Psychiatric researcher, educator, and consultant for 

posttraumatic stress disorder prevention and treatment for the 

Defense Department and Department of Veterans Affairs 

  

Holds academic appointments at the University of California, San 

Diego, and Virginia Commonwealth University 

 

Chairs the Military Committee of the Group for  Advancement of 

Psychiatry 

  

Led the development of the Navy and Marine Corps Combat and 

Operational Stress Control doctrine   

 

While on active duty provided far-forward psychological health 

services to the 1st Marine Division 

 

 Authored numerous journal articles and book chapters, and co-

edited the recent book, Combat Stress Injury: Theory, Research, 

and Management  



Disclosure 

 

• These views expressed in this presentation are my own and  

do not reflect the official policy of the Defense Department, 

University of California or the Veterans Affairs Department. 

 

• I have no relevant financial relationships to disclose. 

 

• I do not intend to discuss the off-label, investigative, or other 

unapproved uses of commercial products or devices.  

 

 

 

 

 

. 
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“Translational science comprises 

the process of turning observations in 

the laboratory and clinic into effective 

interventions that improve the health 

of individuals and the public — from 

diagnostics and therapeutics to 

medical procedures and behavioral 

changes.”  

(National Center for Advancing Translational Sciences, 2014) 



Translational Science: Link Between Basic 

Sciences and Health Promotion 

• Development 

of integrative 

models 

• Testing of 

hypotheses 

based on 

these models 

TRANSLATIONAL 

SCIENCE 

Screening 

Tools 

Treatments 

Rehabilitation 

Programs 

Prevention 

Programs 

INTERVENTION 

ENGINEERING 

BASIC 

SCIENCES 

Stress & 

Coping 

Learning 

Theory 

Health 

Psych 

Neuro-

science 

Resource 

Theory 

BIGGEST CHALLENGE: 
Deciding which models and findings 
from which basic sciences to include 

in translational integrations! 14 



Why Neuroscience Is the One Indispensable 

Behavioral Stress Science 

• There can be no cognition or behavior without a central 

nervous system (CNS)  

• Brain systems that mediate normal and pathological stress 

states are becoming increasingly understood 

• Neuroscience is our best chance to explain heterogeneities 

and comorbidities 

• Any explanation of behavioral responses to stress that 

excludes neuroscience must necessarily be allegorical 

• More precise explanations based on neuroscience may 

make more sense to non-mental health professionals 

• They also reduce stigma (“it’s not me, it’s my brain!”) while 

offering sound strategies for recovery (Nash, Silva, & Litz, 2009) 
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How Might Healthcare Professionals 

Contribute to Mental Health Stigma? 

QUESTION: What percentage of soldiers claiming to have symptoms of 

PTSD do you think are faking or exaggerating? 

(Stahl, 2009) 
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How Might Healthcare Professionals Contribute 

to Mental Health Stigma? 

QUESTION: How confident are you that PTSD is a real illness caused by military service? 

Likert Scale  

 

1 = Little or no confidence         10 = Extremely confident 

(Stahl, 2009) 17 



The Brain Is the Organ of Coping 

• Coping: “the person’s constantly changing cognitive 

and behavioral efforts to manage specific external 

and/or internal demands that are appraised as taxing 

or exceeding the person’s resources.” (Lazarus & Folkman, 1984) 

• Coping (whether adaptive or maladaptive) depends 

on intact higher cortical functioning 

– Cognitive appraisal (thinking) 

– Enacting a coping strategy (doing) 

• The performance limits of the brain, therefore, define 

the limits of adaptive coping 
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Performance Envelope for a Tactical Jet  

A pilot who didn’t 
understand the 
performance limits of 
his/her aircraft might 
think that a stall 
(free-fall due to loss 
of lift) was merely 
“maladaptive flying.” 
 
A stall is not 
maladaptive flying. 
 
A stall is the absence 
of flying. 

“Altitude Envelope” graphic by Tsantor is licensed under CC BY SA 3.0 
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Here is My Point 

• The structure and functioning of the CNS set limits 

on capacities for coping and all other behavior 

• Mental disorders are the result of losses of integrity 

in the CNS rather than maladaptive coping choices 

– PTSD 

– Major depressive disorder 

– Generalized anxiety disorder 

– Psychotic disorders 

• To think and teach otherwise is to blame our patients 

for their own suffering 
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Case in Point: Many DSM-5 PTSD Symptoms 

Reflect Losses of Higher Cortical Functioning 

(B) Cluster: Intrusion Symptoms 
• Involuntary distressing memories 
• Dissociative reactions (flashbacks) 

Loss of 
Authority Over 

MEMORY 
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Case in Point: Many DSM-5 PTSD Symptoms 

Reflect Losses of Higher Cortical Functioning 

(B) Cluster: Intrusion Symptoms 
• Involuntary distressing memories 
• Dissociative reactions (flashbacks) 

(C) Cluster: Trauma-Related Avoidance 
• Avoiding external reminders 

Loss of 
Authority Over 

MEMORY 

Loss of 
Authority Over 
COGNITIONS 

Loss of 
Authority Over 

EMOTIONS 
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Case in Point: Many DSM-5 PTSD Symptoms 

Reflect Losses of Higher Cortical Functioning 

(B) Cluster: Intrusion Symptoms 
• Involuntary distressing memories 
• Dissociative reactions (flashbacks) 

(C) Cluster: Trauma-Related Avoidance 
• Avoiding external reminders 

(D) Cluster: Alterations in cognitions and mood 
• Dissociative amnesia 
• Persistent negative emotional states 
• Inability to feel positive emotions 
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Case in Point: Many DSM-5 PTSD Symptoms 

Reflect Losses of Higher Cortical Functioning 

(B) Cluster: Intrusion Symptoms 
• Involuntary distressing memories 
• Dissociative reactions (flashbacks) 

(C) Cluster: Trauma-Related Avoidance 
• Avoiding external reminders 

(D) Cluster: Alterations in cognitions and mood 
• Dissociative amnesia 
• Persistent negative emotional states 
• Inability to feel positive emotions 

(E) Cluster: Alterations in arousal and reactivity 
• Angry outbursts 
• Reckless behavior 
• Exaggerated startle responses 
• Difficulty relaxing or falling asleep 

Loss of 
Authority Over 

MEMORY 

Loss of 
Authority Over 
COGNITIONS 

Loss of 
Authority Over 

EMOTIONS 

Loss of 
Authority Over 

BEHAVIOR 
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Regions of Cortex Involved in Self Regulation 

Medial PFC 
• Volitional control of emotion 

Dorsolateral PFC 
• Volitional control of attention  

Orbitofrontal PFC 
• Decision making 

“Human brain inferior-medial view” by John A. Beal, 

Ph.D., is licensed under CC BY 

“Human brain lateral view” by John A. Beal, 

Ph.D. is licensed under CC BY 

Together, these regions of prefrontal and 
insular cortex make possible inhibition 
and control of emotions, thoughts, 
behaviors, and physiological arousal 

Insula (not visible) 
• Volitional control of arousal  

(Bari & Robbins, 2013; Gamo & Arnsten, 2011) 25 



Polling Question #1 

What structure was damaged on both sides of the 

brain of Drew Barrymore’s character in “50 First 

Dates” making it impossible for her to record new 

long-term memories? 

 

A. Hippocampus 

B. Amygdala 

C. Nucleus accumbens 

D. Orbitofrontal pre-frontal cortex (PFC) 
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Hippocampus: Gray-Matter Partner to PFC 

“Side view of the brain” graphic  courtesy of the National Institute on Aging  

FUNCTIONS 

• Declarative memory: laying 

down and consolidation of 

recallable memory 

• Inhibition (along with PFC) 

• Fear extinction 

• Spatial mapping (GPS) 

• May also be crucial for 

constructing a coherent 

mental image, whether from 

current perception or 

memory 

 

 

(Bird, Bisby, & Burgess, 2012) 
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Amygdala: Important Target for Control by 

PFC and Hippocampus 

“Amygdala” by Life Science Databases (LSDB) graphic is licensed  

under CC-BY-SA-2.1-jp    

AMYGDALA 
FUNCTIONS 

• Puts “emotional 
stamp” on memories 

• Fear, anger, (etc.?) 

• Threat detector 

• Social recognition 

• Fear conditioning 

• Appetitive 
conditioning? 

(Fernando, Murray, & Milton, 2013) 
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Polling Question #2 

Which neurotransmitter in the brain is most directly 

involved with experiences of pleasure, including 

the “rush” of engaging in risky behavior? 

 

A. Adrenaline 

B. Epinephrine 

C. Serotonin 

D. Dopamine 
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Nucleus Accumbens: Another Important 

Target for Control By PFC and Hippocampus 

(Graphic  licensed for reuse from Wikimedia Commons; 

http://en.wikipedia.org/wiki/File:Dopamine_pathways.svg) 

NUCLEUS ACCUMBENS 
and Mesocortical Dopamine Pathway 

FUNCTIONS 

• Reward, pleasure 

• Well-being 

• Motivation 

• Focus, attention 

• Goal-directed behavior 

• Addiction, craving 
(Burton, Nakamura, & Roesch, 2014) 
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Crude Analogy for Neurobiology of Stress 

(Graphic courtesy of the author.) 
31 



Epinephrine, 
Norepinephrine, 

Sympathetic 
Nervous System 

Dopamine, 
Nucleus 

Accumbens 

Prefrontal 
Cortex (PFC), 
Hippocampus 

Amygdala 

Neurobiology of Normal Stress 

(Graphic courtesy of the author.) 
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The U.S. Navy and U.S. Marine Corps Stress 

Continuum Model 

Normal Stress (Yellow Zone) 

• Of moderate intensity & short 

duration (stress reaction) 

• Controllable 

• All effects are reversible 

• Constructive 

Extreme Stress (Orange Zone) 

• Of high intensity or long 

duration (stress injury) 

• Uncontrollable 

• Some effects are irreversible 

• Destructive 

U.S. Department of the Navy, U.S. Marine Corps, 2010 33 



Disruption in Functioning at the Time of 

Trauma is a Strong Predictor of PTSD 

PTSD trajectories in N = 867 highly combat-exposed Marines 

Predictors of new-onset 

PTSD Symptoms 

(relative to low-stable 

symptoms): 

• Prior lifespan trauma: 

p=.036 

• Combat experiences: 

p=.071 

• Peritraumatic 

dissociation: p<.001 

(Nash, Boasso, Steenkamp, Larson, Lubin, & Litz, manuscript submitted for publication) 
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A Few Molecular Modulators of Stress 

• Corticotropin-releasing factor (CRF) 

• Cortisol 

• Brain-derived neurotrophic factor (BDNF) and 

other neurotropins 

• Glutamate (Glu) acting at N-methyl-d-aspartate 

(NMDA) receptors 
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Polling Question #3 

What type of chemical messenger is corticotropin-

releasing factor (CRF)? 

 

A. A hormone released into a bloodstream as 

part of the endocrine system 

B. A neurotransmitter released into synapses by 

specialized neurons in the brain 

C. Both A and B 
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CRF, Cortisol, and BDNF 

• CRF is the master stress modulator (“on” switch for stress) 

• CRF is both: 

– A hormone released in the hypothalamus triggering release of 

corticosteroids like cortisol from adrenal cortex 

– A neurotransmitter used by a diffuse network of neurons in the brain 

• Both CRF and cortisol have biphasic activity in the brain: 

– At low to moderate levels, they improve performance, learning, and 

well-being  

– At high or sustained levels, they degrade performance, learning, 

and well-being 

• Cortisol interacts with BDNF to stimulate growth of new 

dendrites, synapses, and entire neurons, but in different 

brain systems depending on stress level 

 
 

(Sapolsky, 2003; Bennet & Lagopoulos, 2014) 
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Differential CRF, Cortisol, and BDNF Effects at 

Low–Moderate versus Extreme Stress 

(Bennet & Lagopoulos, 2014; Davidson & McEwen, 2012; de Quervain, Aerni, Schelling & Roozendaal, 2009; Lemos et al., 2012; 

McEwen, 2013; Sapolsky, 2003) 
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Polling Question #4 

In which of the following tissues can excessive 

glutamate signaling mediated by NMDA receptors 

result in the death of neurons?  

 

A. Retina of the eye 

B. Hair cells of the inner ear 

C. Hippocampus 

D. Prefrontal cortex 

E. All of the above 
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Excitotoxicity 

Graphic courtesy of Robert P. Nash 
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Neurobiology of Extreme Stress 

“Crap! Lost 

it again!” 

41 
(Graphic courtesy of the author.) 



Conclusions 

• Whereas normal stress promotes learning, functioning, 

and well-being, extreme stress damages the CNS 

• Health promotion programs that ignore neurobiology 

have limited relevance to situations of extreme stress 

• Indicated prevention programs should target signs and 

symptoms of crossing the threshold from normal to 

extreme stress (e.g., peritraumatic dissociation) 

• Treatment programs should incorporate neurobiology to 

enhance validity and reduce stigma 
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Questions? 

 Submit questions via the 

Q&A Pod located on the 

screen. 

 

 The Q&A Pod is monitored 

and questions will be 

forwarded to our presenter 

for response. 

 

 We will respond to as 

many questions as time 

permits. 
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Continuing Education Reminder 

 If you pre-registered for this webinar and want to obtain 

CE certificate or a certificate of attendance, you must 

complete the online CE evaluation and post-test.  

 

 After the webinar, please visit 

http://continuingeducation.dcri.duke.edu/  to complete the 

online CE evaluation and post-test and download your CE 

certificate/certificate of attendance.  

 

 The Duke Medicine website online CE evaluation and 

post-test will be open through Thursday, July 3, 2014 

until 11:59 p.m. (ET). 
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Webinar Evaluation/Feedback 

We want your feedback! 

Please complete the Interactive Customer 

Evaluation (ICE) which will open in a new browser 

window after the webinar, or you may access it at:  

https://ice.disa.mil/index.cfm?fa=card&sp=131517

&s=1019&dep=*DoD&sc=11 

 

Or send comments to 

usarmy.ncr.medcom-usamrmc-dcoe.mbx.dcoe-

monthly@mail.mil 
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Chat and Networking 
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We will keep the chat function open 10 

minutes after the conclusion of the 

webinar to permit webinar attendees to 

continue to network with each other. 
 



Save the Date 

Next DCoE TBI Webinar:  

Do Helmets Prevent Concussion? 

Jul. 10, 2014 

1-2:30 p.m. (ET) 
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Next DCoE Psychological Health Webinar: 

Hearing and Vision Impairment from 

Combat Trauma 

Jul. 24, 2014 

1-2:30 p.m. (ET) 



DCoE Contact Info 

DCoE Outreach Center 

866-966-1020 (toll-free) 

dcoe.mil 

resources@dcoeoutreach.org 
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