
Human Sciences Research:Human Sciences Research:
Neurosciences and Cognitive Neurosciences and Cognitive 

Science FactorsScience Factors

Karl F. Van Karl F. Van OrdenOrden
Naval Health Research CenterNaval Health Research Center

San Diego, CASan Diego, CA

The views expressed in this article are those of the authors and do not necessarily 
reflect the official policy or position of the Department of the Navy, Department of 
Defense, nor the U.S. Government.



Background: A Confluence of Background: A Confluence of 
FactorsFactors

Higher OPTEMPO, frequent deploymentsHigher OPTEMPO, frequent deployments

Reduced manningReduced manning

Asymmetric/complex warfareAsymmetric/complex warfare

The The ““coddledcoddled”” generationgeneration
San Diego State U. study on San Diego State U. study on narcisisticnarcisistic tendencies of tendencies of 
our youthour youth



What are we seeing?What are we seeing?

Increased use ofIncreased use of
AlcoholAlcohol
DrugsDrugs
Tobacco productsTobacco products

Increases in risky behaviorsIncreases in risky behaviors

COSRsCOSRs and PTSDand PTSD



How can the Neurosciences Help?How can the Neurosciences Help?

Identify individuals at riskIdentify individuals at risk
For adverse stress responsesFor adverse stress responses
Brain injuries/illnessesBrain injuries/illnesses

Assist Assist warfighterswarfighters
In trainingIn training
On the jobOn the job



Stress responses and associated Stress responses and associated 
mechanismsmechanisms

AmygdalaAmygdala, , cingulatecingulate, , insulainsula, HPA axis, HPA axis
Lack of inhibition Lack of inhibition poor regulation of stress poor regulation of stress 
response, emotionsresponse, emotions……
Anxiety, personality disordersAnxiety, personality disorders
COSRsCOSRs, PTSD, PTSD
Genetic component, 5Genetic component, 5””--HT promoter gene HT promoter gene (Meyer(Meyer--
Lindberg)Lindberg)

Locus Locus CoeruleusCoeruleus
Tonic/Tonic/PhasicPhasic distributed/focused attention    distributed/focused attention    (Aston(Aston--
Jones)Jones)

SERE studies at Ft. Bragg and San Diego  SERE studies at Ft. Bragg and San Diego  
(Morgan, Taylor)(Morgan, Taylor)



Noteworthy amygdala reactivity to ANGRY facial stimuli
(group images, n = 4, p < .05)

Early results: 

NHRC SERE Study:NHRC SERE Study:
Does brain activity to emotional stimuli correlate Does brain activity to emotional stimuli correlate 

with SERE performance measures?with SERE performance measures?



What is PharmacoWhat is Pharmaco--fMRI?fMRI?
Combine:Combine:

Human pharmacologyHuman pharmacology

Magnetic Resonance ImagingMagnetic Resonance Imaging

Blood Oxygen Level Dependent Blood Oxygen Level Dependent 
(BOLD) Contrast(BOLD) Contrast

Specific Brain Processes: Behavioral Specific Brain Processes: Behavioral 
TasksTasks

Target Brain StructuresTarget Brain Structures

(Slide courtesy of Martin Paulus, UCSD)



Assisting the Assisting the WarfighterWarfighter

20+ years of psychophysiology20+ years of psychophysiology
Fatigue, workloadFatigue, workload

Recent advances in signal acquisition, Recent advances in signal acquisition, 
signal processing speed and methodssignal processing speed and methods
DARPADARPA’’ss Augmented Cognition programAugmented Cognition program

EEG, eye activity, FNIR, HRVEEG, eye activity, FNIR, HRV
Closed loop adjustment of automated Closed loop adjustment of automated 
processes based upon processes based upon 
psychophysiologicalpsychophysiological feedbackfeedback



(Slide courtesy of CDR Dylan Schmorrow, ONR)



Assisting the Assisting the WarfighterWarfighter (cont.)(cont.)

New possibilities: detecting New possibilities: detecting ““doubtdoubt”” in the in the 
brainbrain

SchachterSchachter’’ss work on work on ““falsefalse”” memoriesmemories
Perhaps we can see signs of Confusion, Perhaps we can see signs of Confusion, 
loss of Situational Awarenessloss of Situational Awareness

Spatial awareness Spatial awareness 
Motion sicknessMotion sickness



Prominent power peaks at 20 and 40 Hz in ventral midline sources
during the tracking (light colored line) that are suppressed during 
motion sickness (darker line).

Spectral Correlates of Motion Sickness Onset

(Slide courtesy of Erik Viirre, NHRC)



SummarySummary

Behavioral Neurosciences and Cognitive Behavioral Neurosciences and Cognitive 
Sciences can:Sciences can:

Identify and understand important brain Identify and understand important brain 
systems that mediate stress, anger, fear and systems that mediate stress, anger, fear and 
other emotional responsesother emotional responses
Identify and understand systems that are Identify and understand systems that are 
important to operational performanceimportant to operational performance

With this knowledge, we can work to With this knowledge, we can work to 
protect, enable and enhanceprotect, enable and enhance the health the health 
and performance of military personneland performance of military personnel
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