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What is CWhat is C--SHOP?SHOP?
C-SHOP is a

multimulti--disciplinary research center established in 2002 disciplinary research center established in 2002 
at the University of Oklahomaat the University of Oklahoma
focusing on the development and application of focusing on the development and application of 
computercomputer--based technologybased technology
assessing human performance across a broad range assessing human performance across a broad range 
of military, industrial, educational, and medical of military, industrial, educational, and medical 
applicationsapplications
directed by Kirby Gilliland (psychologist) and Robert directed by Kirby Gilliland (psychologist) and Robert 
Schlegel (industrial engineer), collaborators in Schlegel (industrial engineer), collaborators in 
computercomputer--based cognitive assessment for more than based cognitive assessment for more than 
20 years20 years
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Presentation ObjectivesPresentation Objectives

1.1. Overview of ANAMOverview of ANAM

2.2. ANAM Use and Value to DoD ANAM Use and Value to DoD 
Behavioral Health AssessmentBehavioral Health Assessment

3.3. ANAM Battery ConfigurationsANAM Battery Configurations
a.a. TraumaticTraumatic BrainBrain InjuryInjury
b.b. General Neuropsychological General Neuropsychological 

ScreeningScreening



Objective 1Objective 1
Overview of ANAMOverview of ANAM
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The Origins of ANAMThe Origins of ANAM

Traditional human performance Traditional human performance 
assessment tests: assessment tests: well known well known 
and well validated in the literatureand well validated in the literature

Traditional neuropsychological Traditional neuropsychological 
tests: tests: well established in clinical well established in clinical 
practice and linked to standards practice and linked to standards 
in clinical diagnosisin clinical diagnosis

Scientific FoundationsScientific Foundations
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Examples of Other Batteries
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Multiple Task
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CogScreen

WHO NCTB 
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CANTAB

The Origins of ANAMThe Origins of ANAM
ANAM Historical DevelopmentANAM Historical Development
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ANAM Test ExamplesANAM Test Examples
CODE SUBSTITUTION MATH PROCESSING

MATCHING  TO SAMPLEPROCEDURAL REACTION TIME
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Manikin 
Test

Mathematical 
Processing

Tower Puzzle

Switching Task

Tests of Executive Function

ANAM Test ExamplesANAM Test Examples
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ANAM Cognitive Testing DomainsANAM Cognitive Testing Domains

AttentionAttention
Sustained / FocusedSustained / Focused
DividedDivided
SelectiveSelective
DirectedDirected

Cognitive FlexibilityCognitive Flexibility
Computational AbilityComputational Ability
ConcentrationConcentration
Executive FunctionExecutive Function

Abstract ReasoningAbstract Reasoning
PlanningPlanning
Simple Decision MakingSimple Decision Making
Complex Decision MakingComplex Decision Making
Rule Retention / AdherenceRule Retention / Adherence

MemoryMemory
RecognitionRecognition
Spatial MemorySpatial Memory
Working MemoryWorking Memory
ProceduralProcedural
RecallRecall

Task MultiplexingTask Multiplexing
Spatial VisualizationSpatial Visualization
Visuomotor ControlVisuomotor Control

Speed of ResponseSpeed of Response
Controlled MovementControlled Movement

VigilanceVigilance
Visual ScanningVisual Scanning
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ANAM Test LibraryANAM Test Library
2-Choice Reaction Time
4-Choice Reaction Time
Code Substitution
Demographics
Digit RT
Dual Task (Track / Memory)
Grammatical Reasoning
Logical Relations
Manikin
Matching to Sample
Matching Grids
Mathematical Processing
Mood Scale 2-Revised
Mood Affect Score
Mental State Exam
Procedural Reaction Time

Pursuit Tracking
Reaction Time
Relative Judgment
Running Memory CPT
Simple Reaction Time
Stanford Sleepiness Scale
Spatial Processing
Standard CPT
Memory Search (Sternberg)
Stroop Test
Switching
Symbolic Reaction Time
Tap Left
Tap Right
Tower Puzzle
Tracking
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Validity and ReliabilityValidity and Reliability

ANAM tests have strong correlation with traditional ANAM tests have strong correlation with traditional 
measures of neuropsychological functioningmeasures of neuropsychological functioning
(e.g., WAIS(e.g., WAIS--R, HalsteadR, Halstead--Reitan subtests)Reitan subtests)

High testHigh test--retest reliability (typically retest reliability (typically rr = 0.80 = 0.80 -- 0.95 range)0.95 range)

High differential stability (essential for repeated measures)High differential stability (essential for repeated measures)

Large database of studies providing construct validityLarge database of studies providing construct validity
(e.g., studies demonstrating ANAM use in accurately (e.g., studies demonstrating ANAM use in accurately 
assessing neuropsychological function and demonstrating assessing neuropsychological function and demonstrating 
test sensitivity to risk factors, disease, and extreme test sensitivity to risk factors, disease, and extreme 
operational environments)operational environments)
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ANAM Supporting ReferencesANAM Supporting References
Military Normative DataMilitary Normative Data

Fort Bragg Norms (N = 8,000+)Fort Bragg Norms (N = 8,000+)
ANAMgp Normative Study ANAMgp Normative Study 
USARIEM Normative Study (DoD MultiUSARIEM Normative Study (DoD Multi--site)site)

Other Normative DataOther Normative Data
OU COU C--SHOP Normative study (N= 200+)SHOP Normative study (N= 200+)
UNCUNC--CH Sports Concussion Study (N = 6,000+)CH Sports Concussion Study (N = 6,000+)

ANAM Bibliography ProjectANAM Bibliography Project
More than 500 ANAMMore than 500 ANAM--related articles in EndNoterelated articles in EndNote®®
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ANAM User ManualsANAM User Manuals
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Hyperlinked Online FilesHyperlinked Online Files
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Deployment StudiesDeployment Studies
(Afghanistan, Bosnia, Iraq)(Afghanistan, Bosnia, Iraq)

Fort Bragg Paratrooper TBI StudyFort Bragg Paratrooper TBI Study
West Point Boxing StudyWest Point Boxing Study
DVBIC TBI ApplicationsDVBIC TBI Applications
LiveLive--Fire Studies Fire Studies ((““Mojave ViperMojave Viper””))
ParkinsonParkinson’’s Disease / Multiple Sclerosiss Disease / Multiple Sclerosis
More than 250 Registered ANAM UsersMore than 250 Registered ANAM Users

Objective 2Objective 2
ANAM Use and Value to DoDANAM Use and Value to DoD
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FatigueFatigue

PTSDPTSD

ANAM ApplicationsANAM Applications
Academy ApplicationsAcademy Applications: 
Sports Concussion and 
Longitudinal Monitoring

Combat CareCombat Care

TriageTriage

Chemical DefenseChemical Defense——
AssessmentAssessment

Toxin ExposureToxin Exposure

Training

Care Care 
Outside Outside 

TheaterTheater
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DoD Behavioral Health DoD Behavioral Health 
Needs and InitiativesNeeds and Initiatives

Automated Neuropsychological Testing for
Screening and surveillance
Triage
Medical monitoring (Recovery-Treatment efficacy)

Aid for Return-to-Duty decisions
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Objective 3Objective 3
ANAM Battery Configurations ANAM Battery Configurations 

Traumatic Brain Injury
General Neuropsychological Screening
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ANAM TBI Battery

Test
Simple Reaction Time

Mathematical Processing

Running Memory
Continuous Performance Test

Code Substitution

Matching to Sample

Domain/Function
Neural Processing:  speed and 
efficiency (emphasis on motor 
activity) 

Working Memory 

Running Memory: concentration 
and attention

Pure Memory and encoding: 
(Emphasis of test is on  pure 
memory.  The visualization of 
symbols and storage in working 
memory addresses encoding.) 

Visual Spatial Memory 

SOURCE: Defense and Veteran’s Brain Injury Center
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ANAM Screening BatteryANAM Screening Battery
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Utility and Ease of Use within Utility and Ease of Use within 

Triage and/or 
Forward Care

Injury Incident

Deployment

(Pre- & Post Assessment)

Baseline

(Recruitment, Training, 
Periodic Physical Exams)

AHLTA 
Health Records 

System

Joint Medical 
Work Station

ANAM Data

Archive

Accession

VA Care

Care 
Outside 
Theater

Theater 
Hospitalization

Source: Introduction to AHLTA Ceremony, COL Bart Harmon 
presentation, Nov.21, 2005
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FeasibilityFeasibility
ANAM Traumatic Brain Injury and General 
Neuropsychological Screening Batteries for 
use in AHLTA
ANAM delivered from desktop, laptop, or 
PDA
ANAM Performance Report extracts critical 
measures to a file that is easily migrated to 
AHLTA database and displayed in a format 
easily used by health care providers
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Summary PointsSummary Points
•• Advanced technology for automated, Advanced technology for automated, 

objective neuropsychological assessmentobjective neuropsychological assessment
Technology linked to modern neuropsychologyTechnology linked to modern neuropsychology
Capable of being deployed broadlyCapable of being deployed broadly

•• Cost effective technologyCost effective technology
•• Effective, lowEffective, low--cost alternative to imagingcost alternative to imaging
•• DoDDoD--developed, thus eliminating the need to duplicate developed, thus eliminating the need to duplicate 

development or use highdevelopment or use high--cost commercial alternativescost commercial alternatives
•• Can be integrated with other initiatives such as simulated Can be integrated with other initiatives such as simulated 

or virtual environments to provide enhanced valueor virtual environments to provide enhanced value



??


	What is C-SHOP?
	Presentation Objectives
	Objective 1�Overview of ANAM
	The Origins of ANAM
	The Origins of ANAM�ANAM Historical Development
	ANAM Test Examples
	ANAM Test Examples
	ANAM Cognitive Testing Domains
	ANAM Test Library
	Validity and Reliability
	ANAM Supporting References
	ANAM User Manuals
	Hyperlinked Online Files
	Objective 2�ANAM Use and Value to DoD
	ANAM Applications
	DoD Behavioral Health Needs and Initiatives
	Objective 3� ANAM Battery Configurations 
	ANAM Screening Battery
	Utility and Ease of Use within 
	Feasibility
	Summary Points

