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WEDNESDAY, FEBRUARY 3, 2010

9:00 AM–12:00 PM Wednesday Morning Continuing Education Courses
Refer to CE Schedule for Location

1:00–4:00 PM Wednesday Afternoon Continuing Education Courses
Refer to CE Schedule for Location

4:00–5:00 PM Presidential Address: The Asymmetrical Brain
INS President: Michael Corballis
Diamante Ballroom I

1. CORBALLIS, MC Presidential address: The asymmetrical brain.

5:15–6:45 PM Symposium 1:Progress in Understanding Executive Functions in Clinical
Populations Using Neuroimaging Techniques
Chair: Glenn Wylie, Discussant: Frank Hillary
Diamante Ballroom I

1. WYLIE, G Progress in Understanding Executive Functions in Clinical Populations Using Neuroimaging
Techniques.

2. JAVITT, D Executive dysfunction in schizophrenia: Is it all in your frontal lobes?
3. DELUCA, J Is executive dysfunction an independent deficit in multiple sclerosis, or merely a product of slowed

processing speed?
4. WYLIE, G Change is good: brain activity in a working memory task is higher in TBI than in HC, but shows

comparable changes across time.
5. GUNNING-DIXON, F Neurobiological Correlates of Executive Dysfunction in Late-Life Depression: Structural and

Functional MRI Findings.

5:15–6:45 PM Symposium 2: Neurologic Sequelae of Medical Illness: Neuroimaging
Predictors of Cognitive Outcomes
Chair: Max Gunther, Discussant: Erin Bigler
Diamante Ballroom II

1. GUNTHER, ML Neurologic Sequelae of Medical Illness: Neuroimaging Predictors of Cognitive Outcomes.
2. JOHNSON, SC Serial Imaging and cognitive outcomes after Traumatic Brain Injury.
3. GUNTHER, ML Neurologic Sequelae of Medical Illness: Neuroimaging Predictors of Cognitive Outcomes.
4. STEVENS, RD Neurologic Sequelae of Medical Illness: Neuroimaging Predictors of Cognitive Outcomes.
5. HOPKINS, RO Quantitative Brain Imaging and Cognitive outcomes in Survivors of Critical Illness.

5:15–6:45 PM Paper Session 1: Language
Diamante Ballroom III

1. WALDRON, EJ Second Language Age of Acquisition Effects Across the Lifespan Support the
Sensorimotor/Emergentist Model of Language Development.

2. SUAREZ, PA Degree of Bilingualism predicts Interference scores on a Spanish version of the Stroop Test.
3. CASTRO-CALDAS, A Measuring the impact of literacy in paraphasias of aphasic patients.
4. CIRINO, PT Reading Components and Difficulties in Middle School Students.
5. BENNETT, J The Importance of Bilingual History in Assessing Tasks Requiring Cognitive Flexibility.
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ii Wednesday, February 3, 2010

5:15–6:45 PM Poster Session 1: Aging, Dementia(Alzheimer’s), HIV/AIDS/Infectious
Disease,
Condesa Ballroom
Aging

1. ARENTSEN, TJ Interhemispheric Transfer Time (IHTT) and Executive Functioning: A Healthy Aging Examination of
the Speed of Cortical Communication.

2. AUSTIN, AL State Anxiety, Trait Anxiety and Depressive Symptoms minimally affect Global Cognitive
Performance in an Elderly Sample.

3. DRAG, L Patterns of Brain Activation Associated with Visuospatial Processing in Older and Younger Adults.
4. FISCHER, AL Presence of Vascular Illness Negatively Impacts Theory of Mind in Older Adults.
5. GONZÁLEZ, HM What do parents have to do with my cognitive reserve?
6. GUIDOTTI, L Semantic Knowledge and Recognition Accuracy for Famous Names from Different Time Epochs

Predicts Memory Decline in Asymptomatic Elderly.
7. GURCZYNSKI, J Association Between Verbal “Intelligence” and Verbal Memory in the Elderly.
8. GURCZYNSKI, J Association Between Verbal and Visual-Graphic Memory Change in the Elderly.
9. HIRSHSON, CI Using robust sampling procedures to examine gender differences in Neuropsychological test

performance in older adults.
10. INSCORE, AB Yoga Improves Cognitive Functioning in Postmenopausal Women: A Preliminary Study.
11. KAUNG, A Relationship between Framingham Stroke Risk Profile and Clock Drawing Performance.
12. KRAYBILL, M The Utility of a Motor Programming Task in the Prediction of Functional Independence Over Time.
13. KUBIK, JL Medical Illness Burden and Self-rated Health in Relation to Older Adults’ Everyday Problem Solving.
14. LANE, EM The Role of IQ as a Protective Measure Against Age-Related Decline in Frontal White Matter and

Cognition.
15. LERITZ, EC The Relation of Source Memory and Item Memory to Brain Structure in Cerebrovascular Risk.
16. LINCK, J Classification Rates in a Group of Outpatients with Neurologic Illness and a Group of Healthy

Controls Using the RBANS.
17. MORGAN, DR Assessment of the RBANS Visual and Verbal Indices in a Sample of Neurologically Impaired Elderly

Subjects.
18. MORGAN, DR Classification Rates of the RBANS Verbal and Visual Indices versus RBANS Original Indices Across

Neurologically Impaired Older Adults.
19. LOWE, DA How Do Gender and Marital Status Impact Older Adults’ Language and Visuospatial Skills?
20. MCINERNEY, KF Relationship Between Cognitive Activity and Cognitive Functioning in Older Adults Without

Dementia.
21. MOORE, CS Gender and Neuropsychological Performance in Atherosclerotic Vascular Disease.
22. NATION, DA Pulse Pressure and Cognitive Functioning in Older Adults.
23. NGUYEN, CM Personality Characteristics Associated With Poor Decision-Making In Normal Elderly.
24. ORTIZ, X Changes on Behavioral Inhibition in Elderly People.
25. PATWARDHAN, SY Effects Of Semantic Versus Phonemic Cues In The Episodic Memory Performances Of “Young-Old”

Versus “Old-Old” Normal Elderly Adults.
26. PAUL, R Brain MRI Correlates of the Montreal Cognitive Assessment in a Non-Clinical Older Population.
27. RAYMER, AM Effects of Aging on Gesture Recognition and Production.
28. RISHER, EL The Impact of Marital Status on Memory Among Older Adults.
29. RODRIGUEZ-ARANDA, C Contribution of cognitive and psychomotor mechanisms to the age-related slowing of verbal

processing.
30. ROGERS, SA Does Anxiety Impact Older Adults’ Memory? A Pilot Study.
31. ROGERS, SA Predicting Older Adults’ Functional Status from Executive Measures.
32. ROSSETTI, H Impact of Life-Long Exercise Training on Cognitive Functioning; A Neuropsychological Investigation

of Master Athletes.
33. RUIZ-RIZZO, AL Qualitative measures including grammar types of words in Controlled Oral Word Association Test

(COWAT) for healthy older adults. Preliminary.
34. SHUMAN, MJ Cognitive Fatigue Effects on Attention Networks in Aging.
35. SPAT, J Effect of Age on Attention Demands.
36. SUHR, J Perceived Threat of Alzheimer’s Disease (AD) in Young-Old and Old-Old Participants in Dementia

Screening.
37. VALMAS, MM Source Memory and Item Memory are Differentially Related to Neuropsychological Test Performance

and Cerebrovascular Risk.
38. WESTHAFER, JG Aging, Cognitive Reserve, and PET.
39. YEUNG, SE The Utility of Blood Pressure in Predicting Traditional and Everyday Cognition in Older Women.
40. YI, D Interhemispheric transfer predicts error monitoring disruption in executive functioning and bimanual

coordination tasks for younger but not older adults: Implications for healthy aging of white matter
pathways.

41. ZEC, RF Effects of Age, Education, and Gender on Animal Fluency in Older Adults.

Dementia (Alzheimers)

42. CLARK, L Cognitive Discrepancies Predict Cognitive Decline Whereas APOE Genotype Does Not.
43. COOK, SE Health Factors in the Reversion from Mild Cognitive Impairment to Normal.
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44. CORNETT, PF Depression in Geriatric Patients with Cognitive Impairment: The Effects that Staging of Disease has
on Depression.

45. EPPIG, J Time of Day Effects on Everyday Action Impairment in Alzheimer’s Disease.
46. GAVETT, BE Validation of the NAB List Learning Test in the Prediction of Cognitive Decline in Older Adults.
47. GLASS, L Neuropsychological Differences between Men and Women with Alzheimer’s Disease.
48. GLOSCH, CE Prediction of Conversion to Alzheimer’s Disease from Mild Cognitive Impairment.
49. HANE, L Block Design Performance in Alzheimer’s Patients: Differential Relationships with other

Neuropsychological Measures in Men and Women.
50. HANTKE, N Event-Related fMRI of Episodic and Semantic Memory in Cognitively Intact Elders: Patterns of

Activation as a Function of Risk Factors for Alzheimer’s Disease.
51. HAUGRUD, NA Comparing Qualitative Verbal Fluency Scoring Procedures in Healthy Aging and Early Stage

Alzheimer’s Disease.
52. KIEWEL, N Apolipoprotein E Genotype and Neuropsychiatric Features in Alzheimer’s Disease.
53. LEMAIRE, AW The Dementia Severity Rating Scale: Factor Structure and Neuropsychological Correlates.
54. MAESTAS, KL Veterans with Dementia and their Caregivers: Neuropsychological Correlates of Caregiver Burden.
55. MARTYR, A Verbal fluency and impaired functional ability in people with dementia.
56. MARTYR, A The emotional Stroop effect for memory related words in people with dementia and their caregivers:

investigating the implicit awareness system.
57. MIMURA, M Effect of high dose donepezil on cognitive function and serum insulin-like growth factor-I (IGF-I)

level in Alzheimer’s disease.
58. REED, B Is Idea Density a Marker of Cognitive Reserve? Effects on Cognitive Decline.
59. RYAN, KA Resolving Diagnostic Inaccuracies in Frontotemporal Dementia: A Role for [11C]PiB Scanning.
60. STRAUSS, C Delayed Memory, but not Executive Skills, Predicts Functional Impairment in Newly Diagnosed

Alzheimer’s Disease.
61. TREMONT, G Relationship Between Cognition and Awareness Deficits in Mild Cognitive Impairment.
62. WONG, JT Patterns of Deficits in Daily Functioning and Cognitive Performance of Patients with Alzheimer’s

Disease.

HIV/AIDS/Infectious Disease

63. BADIEE, J Suicidality and Neuropsychological Impairment in HIV-Infected Persons.
64. BOGDANOVA, Y Apathy, Alexithymia and Their Relation to Cognition in Asymptomatic HIV.
65. EASTVOLD, A Herpes simplex virus encephalitis: Serial neuropsychological assessments characterize memory,

language and executive impairments.
66. HEAPS, JM Cognitive dysfunction in HIV/HCV co-infection and the relationship with APRI.
67. HINES, LJ Reaction Time Variability and Driving Ability in HIV+ Individuals.
68. IUDICELLO, JE Additive effects of HIV infection and aging on neuropsychological functioning.
69. LEVINE, A Dopamine-related genes affect cognitive functioning and risk for HIV-associated neurocognitive

disorders.
70. LEVINE, A Assessment of the NEUROPSI in Detecting Neurocognitive Deficits in HIV+ Spanish Speakers.
71. LIN, K Effects of Traumatic Brain Injury on Cognitive Functioning and Cerebral Metabolites in HIV+

Individuals.
72. MARTIN, LM Deficits in Response Inhibition are Associated with Poor Medication Adherence Among HIV+ Drug Users.
73. MARTIN-THORMEYER, E Possible Additive Effects of HIV and Drug Use on Impaired Response Inhibition.
74. MOORE, DJ Acute and early HIV-infected persons evidence learning impairments.
75. MORGAN, EE CSF Amyloid Beta and Tau Do Not Predict Mild HIV-associated Neurocognitive Disorders.
76. NIEHOFF, JA Relationship Between Subjective Memory Reports and Performance on Objective Measures of Memory

in HIV Mono-infection or HIV/HCV Co-infection.
77. PALTIN, I The Functional Impact of HIV-Related Neuropsychological Impairment & Depression: A

Longitudinal Study.
78. PANOS, SE Cross-Sectional and Longitudinal Studies of Medication Adherence and Cognition among HIV+

Adults: Comparison between Optimal Adherers, Sub-Optimal Adherers, and Poor Adherers.
79. POSADA, C Visual Recall Difficulties among HIV Infected Individuals with Comorbid Bipolar Disorder Are

Associated with Worse Medication Adherence.
80. RAMEZANI, A Longitudinal Study of Neurocognition in Aging HIV+ Adults.
81. ROMERO, RA The Effects of HIV on Attention, Memory, and Cognition of Ugandan Preschool-aged Children.
82. SCHEINER, D Triple Diagnosis: The Combined Roles of Comorbid Antisocial Personality Disorder and Substance

Use upon Neurocognitive Functioning in HIV Infection.
83. SCOTT, J Multitasking in HIV-1 Infection: Implications for Everyday Functioning.
84. SUHR, JA The Impact of Psychological States on Perceived and Actual Neurocognitive Functioning in HIV-

positive Older Adults.
85. THAMES, AD Executive Function Deficits Among HIV Positive Hypertensive Adults.
86. VANCE, D Predictors of Neuropsychological Functioning in Adults with HIV.
87. WEBER, E Cognitive Reserve and Prospective Memory in HIV Infection.
88. YADAVALLI, S Association between cognitive function and medication adherence in people living with HIV.

Dementia (Subcortical, Specific Disorders, MCI, etc.)

89. RODRIGUEZ, M Diencephalic Atrophy Measures on MRI in Lewy Body Dementia and Alzheimer’s Disease.
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iv Thursday, February 4, 2010

6:45–7:30 PM Wednesday Evening Reception
Plaza Las Fuentes 

THURSDAY, FEBRUARY 4, 2010

7:20–8:50 AM Thursday Morning Continuing Education Courses
Refer to CE Schedule for Location

9:00–10:00 AM Invited Address: Attention Networks: Normal Development and Pathology
Speaker: Michael Posner
Diamante Ballroom II

1. POSNER, MI Attention networks: Normal development and pathology.

9:00–10:30 AM Paper Session 2: Autism
Diamante Ballroom I

1. MANFREDI, R Executive Functioning in High-Functioning Autism Spectrum Disorders: Relationship to Social and
Adaptive Skills.

2. BOORSTEIN, HC Regressive and non-regressive autism spectrum disorders: [|11|][|11|]A comparison of developmental
trajectories, autistic behaviors, [|11|]and medical histories.

3. BIGLER, ED Inconsistent Recall on a Verbal Selective Reminding Task in Autism.
4. BIGLER, ED Stability of Brain Volume from Mid-childhood Through Adolescence and Early Adulthood in Autism.

9:00–10:30 AM Symposium 3: Neurocognitive, Psychosocial and Cultural Determinants of
Awareness of Deficit in Early Stage Dementia
Chair: Feggy Ostrosky-Solis, Discussant: George Prigatano
Diamante Ballroom III

1. CLARE, L Testing a biopsychosocial model of awareness in early-stage Alzheimer’s disease.
2. MORRIS, RG Neuropsychological correlates of awareness of cognitive or behavioural dysfunction in early dementia.
3. NELIS, S Awareness of social and emotional functioning in early stage dementia.
4. MORRIS, RG Neurocognitive, psychosocial and cultural determinants of awareness of deficit in early stage

dementia.
5. MOGRABI, D Lack of awareness (anosognosia) of memory impairment in dementia: findings from the 10/66

Dementia Research Group project.

9:30–11:00 AM Poster Session 2: Drug/Toxin-Related Disorders, Memory Functions,
Psychopathology/Neuropsychiatry (Schizophrenia & Other)
Condesa Ballroom
Drug/Toxin-Related Disorders (Including Alcoholism)

1. CARRILLO, JR Visual-Motor Deficits in Children with Histories of Heavy Prenatal Alcohol Exposure are Not
Accounted for by More Basic Skills.

2. KANG, NS Children with FASD and ADHD are Not Distinguishable Using a Visual Continuous Performance
Paradigm.

3. NORMAN, AL Spatial and Object Working Memory in Children with Histories of Heavy Prenatal Alcohol Exposure.
4. O’BRIEN, JW Directed Attention in Children with Histories of Heavy Prenatal Alcohol Exposure.
5. WAGNER, AE Children with Histories of Heavy Prenatal Alcohol Exposure Display Impairments in Spatial

Orientating of Attention.
6. DOLAN, S Affective Processing in Alcholics.
7. GAYTÁN, CE PERSONALITY PROFILE IN COLLEGE STUDENTS CONSUMERS OF MARIJUANA.
8. GONZALEZ, R Cannabis Use, Risky Decision-Making, and its Negative Consequences among Young Adults.
9. SCHUSTER, RM Neurocognitive Disinhibition and Risky Sexual Behavior Among Emerging Adults With and Without

Cannabis Use.
10. HARCIAREK, M Predictors of Memory Performance of Dialyzed Patients with End-Stage Renal Disease.
11. KRENGEL, M Independent neuropsychological effects of pesticide exposures in military pesticide applicators from

Gulf War I.
12. KRIVITZKY, L Neuropsychological functioning in two adolescents with leukoencephalopathy from “chasing the

dragon”.
13. NEILSON, HA Stimulant-Specific Effects on Decision Making in Polysubstance Users.
14. VALDERRAMA, AG Cognitive flexibility differences between cocaine and methamphetamine abusers.
15. VELEZ, A Marijuana Users and its Effects on Cerebral Metabolism.
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16. WEINBORN, M Prospective Memory Deficits amongst Polysubstance Dependent Individuals in Treatment.

Memory Functions

17. BERMAN, R Reminiscents: Contextual Effects on Odor-Evoked Emotional Memory.
18. CHESTER, SK The Relationship Between the Item Specific Deficit Approach (ISDA) and List Learning

Characteristics on the California Verbal Learning Test-Second Edition (CVLT-II).
19. DUROCHER, A Development of Verbal Memory and Categorization in Children.
20. ERICKSON, RL Verbal Memory in Agenesis of the Corpus Callosum: Logical Memory and Paired Associates.
21. GONZÁLEZ RAMÍREZ, M Relationship between Prospective/Retrospective Memory and Fibromyalgia Impact.
22. HESSEN, E Improvement in verbal memory after withdrawal of carbamazepine and valproate in seizure-free

epilepsy patients: A randomized, double-blind study.
23. NOVITSKI, J Temporal Gradient in Younger and Older Adults: Semantic Knowledge of Recent and Remote

Famous Names.
24. PAVAWALLA, S Prospective Memory Following Moderate to Severe Traumatic Brain Injury: A Formal Multinomial

Modeling Approach.
25. PUENTE, AN The Neural Correlates of the O-SPAN: A Working Memory Task.
26. PUENTE, AN Neural Correlates of Retrieval during a Working Memory task.
27. RASKIN, S A Differential Deficit in Time- versus Event-based Prospective Memory in Parkinson’s Disease.
28. WALKER, SJ Learning and Memory Decrements in Symptomatic and Remitted Depression.

Psychopathology/Neuropsychiatry (Other)

29. AVERY, E Executive Functioning and Emotion Processing Predictors of Treatment Response in Major
Depressive Disorder.

30. BENITEZ, A Comorbid Depression and Anxiety and Executive Functioning.
31. DOTSON, VM Recurrence of Depressive Symptoms and Risk for All-Cause Dementia and AD.
32. EDWARDS, KM The Neuropsychological Correlates of Sexual Aggression.
33. HELDER, EJ Emotional and behavioral adjustment in children with hydrocephalus.
34. KILLGORE, WD Neural Correlates of Anxiety Sensitivity Factors During Presentation of Masked Fearful Faces.
35. MCFADDEN, M Auditory Memory Decrements are Present in Major Depressive Disorder, with no Evidence of

Increased Levels of Dissimulation.
36. RICH, BA A Magnetoencephalography (MEG) Study of Irritability in Pediatric Bipolar Disorder.
37. RYAN, KA Executive Functioning Performance Across Phase of Illness in Bipolar Disorder.
38. SCHRETLEN, DJ Validation of the 15-Item Geriatric Depression Scale (GDS-15) for Clinical Use with Young and

Middle-Aged Adults.
39. SEMKOVSKA, M Retrograde Memory following Treatment for Severe Depression – Is Electroconvulsive Therapy Worse

than Pharmacotherapy?
40. STANEK, KM Neuropsychological Correlates of Body Image Disturbance.
41. SUTTERBY, SR Neuropsychological Functioning in Social Phobia.
42. ZEDLITZ, A Depression and Fatigue after Aqcuired Brain Damage, a review of the literature.
43. ZIMAK, EH Neuropsychological Correlates Of Primary And Secondary Psychopathic Characteristics In An

Undergraduate Sample.
44. SEGARRA, R Insight in First Episode Psychosis and its relation to clinical symptoms, treatment adherence and

global functioning: One year follow-up.

Psychopathology/Neuropsychiatry (Schizophrenia)

45. OJEDA, N Is it time to include executive functioning as diagnostic criteria for schizophrenia?
46. PEÑA, J Speed Explains Differences in Cognitive Performance between Patients with Schizophrenia and

Normal Controls.
47. GARCIA AGUILAR, G Inhibition Of The Prepotent Response To Emotional Stimuli In Schizophrenia.
48. GIOVANNETTI, T Everyday Distraction in People with Schizophrenia.
49. GODDARD, K The Sensitivity and Specificity of d’ Scores in Distinguishing First Episode Schizophrenia from

Substance Induced Psychosis.
50. HARTZELL, AM Declarative and Non-Declarative Memory in Schizophrenia.
51. IAMPIETRO, M Empirically Defined Patterns of Executive Function Deficits in Schizophrenia and their Relation to

Everyday Functioning: A Latent Class Analysis Approach.
52. OREM, DM The Role of Emotional Content on Selective Attention in Individuals with Schizophrenia and

Demographically Matched Controls.
53. TIRADO-DURÁN, EG Neuropsychology of Delusional Thinking: Reasoning or Meaning.
54. TWAMLEY, EW COMT Genotype, Cognition, and Everyday Functioning in Schizophrenia.
55. VELLA, L Improvements in Neuropsychological, Functional, and Clinical Outcomes after Compensatory

Cognitive Training in Psychosis.

Genetics/Genetic Disorders

56. WALSH, KS Gender differences in quality of life in children with Neurofibromatosis Type 1: The role of
neurocognitive impairments and resiliency.
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Other

57. AASE, D Longitudinal Neuropsychological Symptom Changes Following Electrical Injury: An Exploratory Study.
58. BEEBE, DW Association Between Sleep-Disordered Breathing and Neurobehavioral Functioning During Middle to

Late Childhood.
59. CÁRDENAS, KV Characteristics of Eye Movements in Reading Words and Nonwords with and without Stress Mark.
60. CAMPBELL, M Cognition in Parkinson disease: Effects of levodopa and an adenosine A2a antagonist.
61. CARLOZZI, N The NIH Toolbox Project: The Development of a Measure of Working Memory.
62. DIKMEN, S The NIH Toolbox:The Development of a Measure of Episodic Memory/Learning.
63. TULSKY, D The NIH Toolbox Project: The Development of a Measure of Processing Speed.
64. EL-MESSIDI, L Etiology and Lesion Level in Early Hydrocephalus: Effects on Cognitive Functioning.
65. FERNANDEZ, V The Development of Automaticity.
66. GRAEFE, AC The Relationship Between Warzone Deployment Stress and Post-deployment Neuropsychological

Outcomes in Active Duty Army Personnel.
67. HENRY, M Problem-Solving in Maltreated Children.
68. JAYAKAR, R Self-Efficacy and Everyday Problem Solving Performance.
69. JEFFREYS, A THE COGNITIVE AND HAEMODYNAMIC OUTCOME OF PATIENTS WITH LARGE AND

ELOQUENTLY LOCATED AVMs FOLLOWING HYPOFRACTIONATED STEREOTACTIC
RADIOTHERAPY.

70. KANDALAFT, MR Theory of Mind in Asperger’s Syndrome and Schizophrenia.
71. KATZENSTEIN, J Neurodevelopmental Skills Continue to Lag Behind in Pre-Term Children Following Cochlear

Implantation.
72. KERNS, KA An Examination of Multitasking in Children with FASD: The Impact of Increasing Task Demands.
73. KOZORA, E Comparing Rey-Osterrieth Scoring Systems in nonNPSLE Patients and Controls.
74. MACE, M A Survey of Regional Referring Providers’ Use of and Perceived Utility of Neuropsychological

Services.
75. MAHONEY, CA A Neuropsychological Comparison Study of Differing Types of Maltreatment on School-Age Children.
76. MYERSON, C Redefining the Link Between Apathy and Cognition in Parkinson’s Disease.
77. NEMETH, DG Integrating the Practices of Outpatient Clinical Neuropsychology and Medical Psychology.
78. NORDLUND, A The Effects of Vascular Disease and Alzheimer-typical Biomarkers in MCI: Additive or Synergetic?
79. OLSZEWSKI, A Social Integration in Children with Differing Onset and Type of Disability.
80. PARRA, V The Prevalence and Clinical Significance of Fatigue following Deep Brain Surgery in Parkinson’s

Disease.
81. PERRY AVERY, J Preterm - Birth Preschoolers With Intrauterine Growth Restriction: a Comparison of

Neuropsychological Outcome With Birthweight Controls.
82. PULLEN, SJ Neuropsychiatric Outcomes Of Pediatric Deep Brain Stimulation.
83. RACINE, CA Effect of Subthalamic Nucleus (STN) Deep Brain Stimulation (DBS) on Cognition and Mood in

Individuals with Primary Cranial and Cervical Dystonia.
84. RAMOS, V Predictors of Cognitive Ability in Preterm Infants with Bronchopulmonary Dysplasia at Preschool Age.
85. RANE, S Adaptive Functioning in Children with Spina Bifida Myelomeningocele (SBMM).
86. REESMAN, J Serial Neuropsychological Assessment of Sturge-Weber Syndrome Post-Hemispherectomy: 3 Case

Presentations.
87. RYLAND, HK The protective effect of normal to high intellectual function on mental health in children with a

chronic physical illness.
88. SANCHEZ, S Cognitive Functioning Before and After Kidney Transplant.
89. SCHWARTZ, DD Neuropsychological Screening at Diabetes Diagnosis: Preliminary Findings.
90. SMART, CM Mentoring in Neuropsychology: Incidence and Impact on Professional and Psychosocial Functioning

with a Focus on Women and Minorities.
91. SUHR, J Relation of Cogniphobia to Cognitive Test Performance in Chronic Headache.
92. WARD, J Cognitive Functioning and Work Status in Systemic Lupus Erythematosus.

10:15–11:45 AM Invited Symposium: Structural and Functional Cerebral Asymmetries:
Handedness, Hormones, and Developmental Disorders.
Chair: Ian Kirk
Diamante Ballroom II

1. KIRK, IJ Structural and Functional Cerebral Asymmetries: Handedness, Hormones, and Developmental
Disorders.

2. KIRK, IJ Hemispheric Asymmetries in White Matter Architecture.
3. BADZAKOVA, G Functional Lateralization and Handedness: an fMRI Study.
4. WALDIE, KE Brain Activity in Bilingual Developmental Dyslexia During Lexical Decision Tasks.
5. HAUSMANN, M Sex Hormones and Plasticity in Functional Brain Asymmetries.
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10:45 AM–12:15 PM Symposium 4: The Cognitive Reserve Hypothesis: Clinical Expression of
Neurologic Disease Across the Lifespan
Chair: James Sumowski, Discussant: Yaakov Stern
Diamante Ballroom III

1. SUMOWSKI, JF The Cognitive Reserve Hypothesis: Clinical Expression of Neurologic Disease Across the Lifespan.
2. BIGLER, ED Cognitive Reserve in Pediatric Traumatic Brain Injury.
3. SUMOWSKI, JF Lifetime Intellectual Enrichment Lessens the Negative Impact of Brain Atrophy on Cognition in

Multiple Sclerosis.
4. ROE, CM Alzheimer’s and Cognitive Reserve: Education Effect Varies with [<sup>11</sup>C]PIB Uptake.
5. STERN, Y fMRI studies of Cognitive Reserve in Aging.

10:45 AM–12:15 PM Paper Session 3: Executive Functions
Diamante Ballroom I

1. ORCHINIK, L Effects of extreme prematurity on executive function and other cognitive measures in kindergarten.
2. CLARK, CA AN ENRICHED HOME ENVIRONMENT IS ASSOCIATED WITH ADVANCED EARLY

EXECUTIVE CAPABILITIES.
3. PA, J Gray Matter Correlates of Set-Shifting in Neurodegenerative Disease.
4. CONKLIN, HM Working Memory Performance in Childhood Brain Tumor Survivors.
5. ANDERSON, VA Children’s Executive Functions And Age at Brain Insult.

11:30 AM–1:00 PM Poster Session 3: Cognitive Intervention/Rehabilitation,
Stroke/Aneurysm,TBI (Adult) 
Condesa Ballroom
Cognitive Intervention/Rehabilitation

1. ARANGO, JC Cognitive rehabilitation to improve learning and memory in Spanish-speaking individuals with
traumatic brain injury.

2. DIAS, AM Intentional Blood flow Perfusion in the Prefrontal Cortex, Cognitive Performance and Aging.
3. FYRBERG, The effect of cognitive sequelae on communication skills in adolescents with Acquired Brain Injury (ABI).
4. GRILLI, MD Improving Prospective Memory with Self-Imagining in Individuals Who Have Neurologically-Based

Memory Deficits.
5. HAMILTON, RH Stimulating Conversation: Enhancement of Spontaneous Speech in a Patient with Chronic Nonfluent

Aphasia Following Transcranial Magnetic Stimulation.
6. HICKEY, EM Strength-based Rehabilitation for Adolescents with Chronic Acquired Brain Injury: Participant

profiles and program satisfaction.
7. KESSLER, R Comparing Error Patterns on Two Different Versions of the Naturalistic Action Test.
8. LÓPEZ LOZANO, DM Neuropsychological Rehabilitation in a Case of Pure Alexia and Visual Search-field Disease.
9. MACSWEEN, J Evaluation of a Computerized Attention Training Program in Children with Fetal Alcohol Spectrum

Disorder (FASD): A Pilot Feasibility Study.
10. MENDOZA-GONZALEZ, E Mental imagery techniques in movement training of paretic superior limb.
11. MEZA-CAVAZOS, S Memory Improvement Workshops in a Mexican Academic Geriatric Centre.
12. PHILLIPS, PA Explicit Memory Training Facilitates Learning and Retention of Object-Location Associations in

Patients with Amnestic Mild Cognitive Impairment.
13. RITCHIE, LJ A Case Study of Goal Management Training in an Inpatient Rehabilitation Setting Following ACoA

Aneurysm Rupture.
14. SMART, CM An Open Trial of Mindfulness-Based Stress Reduction for Individuals with Mild Traumatic Brain

Injury/Post-Concussive Syndrome.
15. SUMOWSKI, JF Retrieval Practice Improves Memory in Persons with Traumatic Brain Injury.
16. VAN DEUSEN, A Improved EEG Neurofeedback Protocol for the Treatment of Major Depression.
17. VANCE, D Improving Speed of Processing in Adults Aging with HIV: A Pilot Study.
18. WELFRINGER, A Visuomotor Imagery in Chronic Neglect Patients.

Stroke/Aneurysm

19. CERNICH, AN Initial Findings from a Controlled Trial of Aerobic Exercise to Effect Cognition in the Chronic Stroke
Population.

20. HAJEK, CA Cognitive Outcomes Following Ischemic Stroke in Children.
21. HEVERLY-FITT, S The Effect of Aortic Valve Replacement Surgery on Cognitive Functioning: Prospective

Neuropsychological Comparison to Disease-Matched Controls.
22. HSU, C The Effects of Carotid Artery Stenting on Neuropsychological Performance in Taiwanese Male

Samples: A Preliminary Study.
23. SCOTT, CA Awareness of Deficit and Driving Simulator Performance after Stroke.
24. VANNEST, J Post-stroke aphasia recovery assessment in chronic stroke using repetitive fMRI and picture naming test.
25. VAN RIJSBERGEN, MW Cognitive Complaints after Stroke: No Differences with the Healthy Population.
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TBI (Adult)

26. ARANGO, JC Nueropsychological and neurobehavioral profile of a group of individuals with Traumatic Brain
Injury from Colombia, South America.

27. ASMUSSEN, SB Mild Traumatic Brain Injury: Personality Assessment in the Military Population.
28. BANOS, JH Impact of Traumatic Brain Injury on Ratings of Emotion-Invoking Photographs: Preliminary Data.
29. BELKONEN, S The Relationship Between Performance on Neuropsychological Tests of Memory and Self-Reported

Memory Difficulties in Older Adults with Traumatic Brain Injury (TBI).
30. BIELIAUSKAS, LA Enough is Enough: Minimizing Redundancy When Assessing Emotional Function in Veterans with

Traumatic Brain Injury.
31. BINEY, F The Relationship Between BAL and Outcome at 6 Months Post Injury in Severe TBI Adults: Effects of

Best Day 1 GCS and Age.
32. CHIOU, KS Effects of Task Structure on Metacognition in Traumatic Brain Injury.
33. CLARK, A Measuring Attention Impairments in Mild Head Injury.
34. CLARK, JA Neuropsychological Profiles of Combat Veterans Exposed to Mild Head Trauma and Combat-Related

Stressful Events.
35. DESORMEAU, JS Quality of Life and Emotional Well-Being in People with a TBI 1 to 7 Years after Rehabilitation.
36. DIKMEN, S Post Traumatic Symptoms in Patients with Complicated Mild TBI.
37. DOMEN, CH Psychometrics of Timed Alphabet Writing Forward and Backward Among Veterans Suspected of

Traumatic Brain Injury.
38. FAIR, JE Negative Affect Predicts Performance-Monitoring Dysfunction beyond Cognitive Performance in

Survivors of Severe Traumatic Brain Injury.
39. HAMMEKE, T Measurement of Response Bias in a Postconcussion Symptom Scale.
40. HAMMEKE, T Dizziness After Concussion Is Associated with Attentional Problems.
41. HARP, JP Neuropsychological Profile Patterns of Combat Veterans Feigning Mild Head Trauma.
42. HENRY, LC Metabolic disturbances in the concussed brain: Acute and post-acute findings using MRS.
43. HIMANEN, LM COGNITIVE FUNCTIONS AND APOLIPOPROTEIN GENOTYPES IN CHRONIC TRAUMATIC

BRAIN INJURY.
44. HOELZLE, J Blast-Related Concussion (mTBI): Preliminary Neuropsychological Findings.
45. HOLCOMB, M How Is Sleep Disturbance Related to TBI Status, Cognitive Performance, and Affective Symptoms in

OEF/OIF Veterans?
46. HOLDNACK, J Social Perception Deficits after Moderate to Severe Traumatic Brain Injury.
47. HULL, A Comparison of the Repeatable Battery for Assessment of Neuropsychological Status (RBANS) and

Neuropsychological Assessment Battery Screening Module (S-NAB) in Veterans Who Screened
Positive for History of TBI.

48. HUNGERFORD, L Comparison of Mechanism of Injury in Soldiers with Mild Traumatic Brain Injury.
49. HUNGERFORD, L Multi-Tiered Approach To Evaluation and Treatment of Mild Traumatic Brain Injury In A Military

Environment.
50. JACKSON, A Full Scale IQ and Independent Living after ABI: More than just a Number.
51. KELLEY, E Patient-Informant (PI) Discrepancy Ratings 5 – 15 years Post-Injury After Moderate to Severe

Traumatic Brain Injury (msTBI): Relation to Injury Severity and Vocational Outcome.
52. KELLY, MA Decision Making after Traumatic Brain Injury: Attempting to Identify Impairments in Social

Functioning Using a Novel Task.
53. KRISHNAN, K Structural And Functional Connectivity of Hippocampal Circuits after Diffuse Axonal Injury.
54. KROL, A Does an Athlete’s Level of Fitness Impact the Report of Concussion Symptoms?
55. LABBE, D Body Mass Index Following Traumatic Brain Injury.
56. LANGE, RT Influence of Depression on Postconcussion Symptom Reporting Following Mild Traumatic Brain

Injury.
57. LANGE, RT Influence of Poor Cognitive Effort on Self Reported Symptoms and Neurocognitive Test Performance

Following Mild Traumatic Brain Injury.
58. LANGE, RT Examination of the ‘Good Old Days’ Bias Following Mild Traumatic Brain Injury: A Retrospective

Rosy View of the Past.
59. LIPPA, SM Blast and Non-blast Related Traumatic Brain Injuries in Afghanistan and Iraq War Veterans: An

Analysis of Post-concussive Symptom Report.
60. LOUGHLIN, J The Relationship Between Patient Community Integration, Caregiver Burden, and Caregiver Life

Satisfaction 5-15 Years After Moderate to Severe TBI.
61. LUC, N Quantitative Tractography of the Fornix and Associations with Working Memory in Veterans with

Traumatic Brain Injury.
62. MEACHEN, S Awareness of Deficit and Cortisol Stress Reactivity in Persons with TBI and Their Caregivers.
63. MEDAGLIA, JD Involvement of the Cerebellum in Task Proceduralization and Speeded Performance in Adult TBI.
64. MEETH, SK Prediction of Return to Productivity 3 Months Following Hospitalisation for Trauma.
65. O’DELL, KM Ethnic, Gender, and Age Differences in Blood Alcohol Level upon Admission to a Level 1 Trauma

Center in a Sample of Severe TBI Patients.
66. OZEN, LJ Persistent Attention and Memory Impairments in Young Adults With a Mild Head Injury.
67. PENNA, S Residence Following Traumatic Brain Injury: A Longitudinal Study.
68. RAMANATHAN, D Axial Diffusivity and Fractional Anisotropy Correlate With Performance Following Traumatic Brain

Injury.
69. RAMANATHAN, D A Longitudinal fMRI Investigation of Recovery From Concussion.
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70. RAMIREZ, M RELATIONSHIP BETWEEN SELF-AWARENESS, COGNITION AND OUTCOME IN TRAUMATIC
BRAIN INJURY.

71. SARAH, GL Reliability and Validity of the Hospital Anxiety and Depression Scale Among Veterans Suspected of
Having a Traumatic Brain Injury.

72. SCHIEHSER, D Different Maladaptive Behaviors Are Associated With Specific Patterns Of Emotional And Cognitive
Changes Following TBI.

73. SHANDERA, AL Psychological Profiles of Combat Veterans Exposed to Mild Head Trauma and Combat-Related
Stressful Events.

74. SPENCER, RJ Mild Traumatic Brain Injury has a Small Effect on Cognitive Performance among Returning Soldiers:
Preliminary Findings.

75. SWARTWOUT, MD Relationship of Pre-Injury Family Environment to Community Integration in Adults with Traumatic
Brain Injury.

76. SWIER-VOSNOS, A Factors Influencing Clinical Decision-Making in a VA TBI Clinic.
77. TARTAR, S Neuropsychological Functioning Following Mild Traumatic Brain Injury: Complicated versus

Uncomplicated Injury Outcomes.
78. TSAO, JW Trail Making Test A and B and Verbal Fluency Performance in Military Personnel Following Blast

Exposure In-Theater.
79. TUN, S Interim findings on diagnosis of PTSD predicting subjective cognitive complaints, and not objective

cognitive performance in blast-exposed Operation Enduring Freedom/Operation Iraqi Freedom
(OEF/OIF) veterans.

80. VINCENT, A Cognitive Functioning Following Military Deployment.
81. WALDRON-PERRINE, B Predicting Functional Outcome After TBI: Unique Contributions of Facets of Religion/Spirituality.
82. WARDECKER, BM The Influence of Cognitive Functioning and Dispositional Optimism on Psychological Distress After

Traumatic Brain Injury.
83. WU, TC Alterations of the Cerebral Peduncle Following Severe Traumatic Brain Injury.

Assessment/Psychometrics/Methods (Adult)

84. DAMS-O’CONNOR, K The Factor Structure of the Brain Injury Screening Questionnaire (BISQ).
85. DAMS-O’CONNOR, K Ethnic Group Differences in Symptom Reporting on the Brain Injury Screening Questionnaire

(BISQ).
86. DAMS-O’CONNOR, K The Relative Utility of the URICA-TBI and the SADI as a Rehabilitation Readiness Screening Tool.

12:00–1:30 PM Paper Session 4: Cancer
Diamante Ballroom II

1. MOYER, KH Clinical Significance and Ecological Impact of Attention Deficits in Pediatric Cancer Survivors.
2. VON AH, D Effect of Cognitive Impairment on Quality of Life Among Breast Cancer Survivors.
3. CLANTON, NR Fatigue, Vitality, Sleep Quality, and Neurocognitive Functioning in Adult Survivors of Childhood

Cancer: A Report From the Childhood Cancer Survivor Study.
4. ARMSTRONG, CL Radiotherapy Damage Affects Semantic Memory Networks: A Group Controlled Prospective Study.
5. ANNETT, RD Acute And Long-Term Neuropsychological Impairment Associated With Chemotherapy And Whole

Brain Radiotherapy For Children Treated For Intermediate Risk Leukemia.

1:00–4:00 PM Thursday Afternoon Continuing Education Courses
Refer to CE Schedule for Location

2:00–3:00 PM Invited Address: Neurocognitive Endophenotypes for Bipolar Disorder
Identified in Multiplex Multigenerational Families from Latin America
Speaker: Humberto Nicolini
Diamante Ballroom III

1. NICOLINI, H Neurocognitive Endophenotypes for Bipolar Disorder Identified in Multiplex Multigenerational
Families from Latin America.

2:00–3:30 PM Paper Session 5: Imaging
Diamante Ballroom I

1. CASTILLO, E Right Hemisphere Damage and Attentional Control: a MEG Study.
2. KAMATH, V Orbitofrontal Morphology Correlates with Cognitive Flexibility and Memory in Bipolar Disorder.
3. RUIZ, SM Alcoholism and Gender Effects in Relation to Measures of Alcoholism Severity, Alcohol Craving, and

Regional Brain Volumes.
4. JERRAM, M Examining the Neural Correlates of the Color-Word Interference Test (CWIT) using Voxel-Based

Morphometry.
5. VANNORSDALL, TD Neuroanatomic Correlates of Automatic and Controlled Processes in Verbal Fluency.
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3:45–5:15 PM Poster Session 4: Behavioral Neurology, Cancer, Cognitive Neuroscience,
Electrophysiology/EEG/ERP, Epilepsy/Seizures, Language and Speech
Functions/Aphasia 
Condesa Ballroom
Behavioral Neurology

1. ASSURAS, S Neuropsychological Profile of Adults with Chiari I Malformation.
2. FELIX, L NF-2: A Case Study of Complex Neurobehavioral Disability.
3. HALEY, AP Subjective Cognitive Complaints, Blood Pressure, Mood, and Cerebrovascular Response to Cognitive

Function in Midlife.
4. KESAYAN, T Allocentric vs Egocentric Spacial Performance in Normals.
5. KOHL, A Processing Speed Mediates the Relationship Between Increased Neurological Events and Academic

Achievement in Adult Survivors of Childhood Brain Tumors.
6. KOPALD, B Cognitive Functioning in Children with Chiari Malformation Type I.
7. KRUEGER, CE Know Thyself: Real World Behavioral Correlates of Self-Appraisal Accuracy.
8. PENNER, K Neurodevelopmental profiling in school-aged children referred for possible Alcohol Related

Neurodevelopmental Disorder (ARND).
9. POORZAND, P A Simple Rating Scale Identifies Distinct Patterns of Interpersonal Behavior in AD, SemD, and bvFTD.

Cancer

10. BORDES, V Differentiating Psychosocial and Health-Related Quality of Life for Children Following
Hematopoietic Cell Transplant for ALL or AML.

11. CASTELLON, S Subjective and Objective Characteristics of Cognitive Functioning Following Breast Cancer
Treatment.

12. JAIN, N Neurobehavioral Functioning and Fatigue in Very Long-Term Survivors of Hodgkin’s Lymphoma.
13. MARTIN, R Longitudinal Study of Twins Discordant for Brain Tumor and Radiation Therapy.
14. MELTON, A Influence of COMT Gene Variant on Working Memory in Survivors of Childhood Brain Tumors.
15. NETSON, KL Parent and Teacher Ratings of Attention during a Year-Long Methylphenidate Trial in Children

Treated for Childhood Cancer.
16. PATWARDHAN, SY Assessment of the Efficacy of Immediate Release Methylphenidate, Sustained Release

Methylphenidate, and Modafinil for Patients with Primary Brain Tumor.

Cognitive Neuroscience

17. ALVAREZ-TOSTADO, JP The Effect of Age and Gender in Sexually Dimorphic Tasks.
18. ARMSTRONG, CL Neuroanatomical Correlates of Auditory Selective Attention.
19. ARMSTRONG, KM Meta-Cognition in Obsessive-Compulsive Disorder: An Evaluation of Implicit Learning and Thought-

Focused Attention.
20. BISIACCHI, P Cognitive Alterations in Cirrhotic Patients with Minimal Hepatic Encephalopathy investigated with

the Inhibitory Control Test.
21. CHAKRABORTY, BH Influence of Parasympathetic and Sympathetic Activity on Pupillary Dilation Elicited During the

Digit Span Task.
22. CLARK, CA NEUROLOGICAL STRUCTURE AND ASSOCIATED TRAJECTORIES OF ACADEMIC

ACHIEVEMENT AMONGST CHILDREN OF DIFFERING BIRTH WEIGHTS.
23. CORREIA-PASSINHAS, R About the Interdependence between Clustering and Switching in Successful Semantic Verbal Fluency:

a Non-linear Approach.
24. DIAS, AM Modeling the Cognitive and Neurobiological Basis of the Process of Coping with Bargains in the

Ultimatum Game.
25. EVANS, KL Is There a Male Advantage on Tasks Recruiting the Ventral Prefrontal Cortex?
26. GILBERT, CD Associations Between Schizotypy and Executive Function in a Large Healthy Sample [The UCLA

LA2K Study].
27. GOEDERT, KM Prism Adaptation and Spatial Bias in Young and Aged Subjects: Adaptation Depends on Pre-Existing

Bias Direction.
28. GOEDERT, KM Spatial “Aiming” Motor Intentional Systems Adapt to Left-, But Not Right-Shifting Optical Prisms.
29. GONZÁLEZ-OSORNIO, MG A psychobiological approach to personality: examination between sexual orientation.
30. JIRIK-BABB, P Cognitive Neuropsychology of Spatial Processing.
31. KILLGORE, WD Sex Differences in Cortico-Limbic Responses to Images of High Calorie Food.
32. KOTSOPOULOS, E Visual Selective Attention: The Effect of Temporal Separation and Perceptual Load on Distractor

Interference.
33. KOTSOPOULOS, E Visual Selective Attention: The Effect of Perceptual Load and Working Memory Demand on

Distractor Interference.
34. LARSON, MJ Cognitive Control, Performance Monitoring, and Neurocognitive Functioning: Is Bigger Really Better?
35. LOPEZ-FRANCO, A Visual Word Recognition In Children And Adults.
36. MCCLINTOCK, SM Differential Effects of Magnetic and Electric Seizure Therapy on Strategies for Spatial Working

Memory.
37. MURPHY, K Phonetically Irregular Word Pronunciation and Cortical Thickness in the Adult Brain.
38. NAVARRETE, G Neural Networks on Phonetic Verbal Fluency: Discovering Language-Specific Variables.
39. PAQUETTE, N Using Near-Infrared Spectroscopy to Assess Receptive Language in Healthy Adults.
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40. SABB, FW Covariation between measures of executive function: Experimental correlates for Task-Switching in a
healthy community sample [The UCLA LA2k Study].

41. SCHMID, MT Executive functioning in patients with First episode Major Depression and in patients with Recurrent
Major Depression- Preliminary results.

42. SITSKOORN, M Neural Correlates of the Seven Sins.
43. THOMAS, NA Do Perceptual Asymmetries Differ in Peripersonal and Extrapersonal Space?
44. VALLUZZI, JA Chronotype and Neuropsychological Measures of Cognitive Ability in a Large Community Sample

[The UCLA LA2k Study].
45. YAMIN, S The Role of Task Difficulty on Processing and Storage in Working Memory: Evidence for Single

Capacity Models.
46. YAMIN, S Understanding the Relationship between Task Switching and Working Memory: Using a Modified

Task-Span Procedure.
47. ZUCKERMAN, K Comparing Three Childrens Draw-a Clock Test Systems; Quantifying Qualitative Errors.
48. ÅRDAL, G Impaired cognitive inhibition - a trait marker for recurrent depression? Results from a ten year follow

up study.

Electrophysiology/EEG/ERP

49. GOOD, DA Empathy and Error Processing.
50. KILLGORE, WD Intellectual Capacity is Related to REM Sleep Following Sleep Deprivation.
51. LUKIE, C Neural Mechanisms of Individual Differences in Personality Traits.
52. MOLFESE, P Neural Correlates of Response to Intervention in Children.
53. SOLIS, R Involuntary attention in Parkinson’s disease: an event related potential study.

Epilepsy/Seizures

54. BLACKSTONE, K Executive Functioning Profile in Pediatric Epilepsy.
55. BLACKWELL, M Behavioral Difficulties after Left and Right Hemispherectomy.
56. BOATWRIGHT, BA MCMI-III Dependent Scale and Differentiation of Epileptic and Non-Epileptic Seizure Patients.
57. BOGOD, NM Very rapid forgetting and autobiographical memory loss in new onset ideopathic adult epilepsy.
58. BONGIOLATTI, SR Attention in Children with Epilepsy and Co-Morbid Sleep Disturbance.
59. BUSCH, RM APOE ε4 is Not Related to Hippocampal or Brain Volume in Patients with Medically Intractable

Temporal Lobe Epilepsy.
60. CHAPIN, JS Development of an equation to predict risk of verbal memory decline after left temporal lobectomy.
61. HUNTER, SJ Neurocognitive and Behavioral Outcomes of Pediatric Epilepsy Surgery.
62. KARANTZOULIS, S Associative Memory Following Anterior Temporal Lobectomy.
63. KORMAN, BM Memory in Pediatric Epilepsy: Effects of Histopathology and Lesion Location on Word List Retrieval.
64. KRISHNAN, M The Roles of Depression, Healthcare Attitudes, and Beliefs in Predicting Anti-Epileptic Drug

Adherence.
65. LEE, J General Cognitive Functioning Following Hemispherectomy in Children with Intractable Seizures.
66. LUNDY KRIGBAUM, S Emotional, Behavioral and Executive Dysfunction is Associated with a Greater Degree of

Epileptiform Discharges in Children with Benign Rolandic Epilepsy with Centro-Temporal Spikes
(BRECTS).

67. NASLUND, J Comparison of language and semantic memory abilities in left and right mesial temporal sclerosis.
68. PATEL, SM The Relationship Between Language and Verbal Memory in Mesial Temporal Lobe Epilepsy Patients

with Right Hemisphere Speech.
69. PHILLIPS, KD Cognitive and Behavioral Outcomes in Pediatric Epilepsy Surgery: The Significance of Attention.
70. PHILLIPS, PA Memory of Complex, Three-Dimensional Objects Appears Sensitive to Visuospatial Memory Deficits

in Patients After Unilateral Amygdalohippocampectomy.
71. PULSIPHER, DT Developmental Changes in Frontal-Subcortical Circuitry in Pediatric Idiopathic Generalized

Epilepsy: A Voxel-Based Morphometry Study.
72. SANZ, JH Behavioral Predictors of Quality of Life Following Hemispherectomy Surgery.
73. SMITH, MM Personality Characteristics in Patients with Epileptic Vs. Nonepileptic Seizures.
74. SOPER, AC A Neurosurgical Case Report of Transient Epileptic Amnesia.
75. STROBER, L Psychometric properties of the Beck Depression Inventory-II (BDI-II), Beck Depression Inventory-

Fast Screen (BDI-FS) and Center for Epidemiological Studies-Depression (CES-D) in an epilepsy
sample: Are our present measures sufficient?

76. STROBER, L Beyond endorsement: A closer look at the impact of seizure activity and antiepileptic medication side
effects on patients’ reports of depression.

77. WALKOWIAK, JL Reading Performance in Children with Localization Related Epilepsy.
78. WILSON, R Language and Visual-Spatial Function Following Hemispherectomy.
79. WITTENBERG, D Verbal and Nonverbal Memory Function in Right vs. Left MTS.
80. ZAYTSEV, L Long-Term Sequelae of Neonatal, Early Childhood, and Late Childhood Onset Seizures.

Language and Speech Functions/Aphasia

81. ALTMANN, LJ Training Effects on Repetition Priming of Picture Naming: Generalization to Untrained Items.
82. ALTMANN, LJ Effects of Working Memory and Executive Function on Language Production.
83. BENNETT, J Hispanic Bilinguals and Verbal Fluency Performance.
84. FOLSOM, RC Semantic Analysis of Awareness of Consequences in Agenesis of the Corpus.
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85. GIDLEY LARSON, JC The Contribution of Language to Motor Control.
86. LACEY, EH Development of an Overlearning Treatment Paradigm for Naming in Aphasia.
87. TELLEZ, H Neuropsychological Study of Pragmatics.
88. WAMBAUGH, J Generalization Effects of Semantic Feature Training for Word-Retrieval Deficits in Agrammatic

Aphasia.
89. WRIGHT, HH Narrative Discourse Processing in Aphasia.

ADHD/Attentional Functions

90. GOPIN, C The Influence of IQ on Neuropsychological Profiles in Preschoolers with ADHD and ADHD+ODD.
91. GOPIN, C ADHD Preschoolers with and without ODD: Sensitivity to Task Engagement/Reward?
92. RABINOVITZ, B Language Ability and Lateralized Motor Functions in Children: Evidence for Reduced Hemispheric

Specialization in ADHD.

4:00–5:30 PM Paper Session 6: Dementia
Diamante Ballroom III

1. GIOVANNETTI, T Distractor Interference in Everyday Action: Evidence from Participants with Dementia.
2. KANE, T Visual Confrontation Naming Associated with Left Inferior Temporal Gray Matter Volume in

Alzheimer’s Disease and Mild Cognitive Impairment.
3. POSSIN, KL Visual Spatial Construction Deficits are Due to Impairments in Different Neural Mechanisms in

Alzheimer’s Disease and Frontotemporal Dementia.
4. BETTCHER, BM The Task Training Naturalistic Action Test: Increasing Everyday Error Detection, One Picture At A Time.

4:00–5:30 PM Symposium 5: Beyond the Mean: Variability as an Outcome in ADHD, MS,
and Concussion
Chair: Peter Arnett
Diamante Ballroom II

1. ARNETT, P Beyond the Mean: Variability as an Outcome in ADHD, MS, and Concussion.
2. RABINOWITZ, A Intraindividual Variability and Baseline Concussion Testing: Implications for Motivation.
3. BARWICK, F Relationship between Personality Factors and Post-Concussion Changes in Neuropsychological

Performance Mean and Variability among College Athletes.
4. BRUCE, J Response Variability is Associated with Self-Reported Cognitive Fatigue in Multiple Sclerosis.
5. VARGAS, G Change in Performance Variability Predicts Worry in Multiple Sclerosis Patients.
6. KARALUNAS, S Patterns of Variability in ADHD & Association with Symptom Domains.

4:15–5:15 PM Invited Address: Neuroimaging In Single-Case Neuropsychological Studies
Speaker: Mitchell Valdes-Sosa
Diamante Ballroom I

1. VALDES-SOSA, MJ Neuroimaging in single-case neuropsychological studies.

5:30–6:30 PM Birch Lecture: The Importance Of Cross-Syndrome Comparisons: A
Neuroconstructivist, Domain-Relevant Approach
Speaker: Annette Karmiloff-Smith
Diamante Ballroom I

1. KARMILOFF- SMITH, AD The Importance Of Cross-Syndrome Comparisons: A Neuroconstructivist, Domain-Relevant
Approach.

FRIDAY, FEBRUARY 5, 2010

7:20–8:50 AM Friday Morning Continuing Education Courses
Refer to CE Schedule for Location

9:00–10:00 AM Invited Address: Searching For The Rules Governing Brain Plasticity
Throughout Life
Speaker: Bryan Kolb
Diamante Ballroom II

1. KOLB, B Searching for the rules governing brain plasticity throughout life.
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9:00–10:30 AM Symposium 6: Recent Advances in Prospective Memory and Aging: From
the Laboratory to Daily Life
Chair: Sarah Raskin, Discussant: Elizabeth Glisky
Diamante Ballroom I

1. RASKIN, S Recent Advances in Prospective Memory and Aging: From the Laboratory to Daily Life.
2. ELLIS, J Why are retrieval cues more accessible after an implementation intention is formed?
3. KLIEGEL, M The role of cognitive control and motivation in the age prospective memory paradox.
4. WOODS, S Event-Based Prospective Memory in Older Adults with HIV Infection.
5. RASKIN, S The relationship between prospective memory, medication adherence and the onset of dementia.

9:30–11:00 AM Poster Session 5: Cross-Cultural, Executive Function/Frontal Lobes,
Imaging(Functional) 
Condesa Ballroom
Cross Cultural

1. AGRANOVICH, A The Culture of Time in Neuropsychological Assessment: Do Culture-Specific Time Attitudes Explain
the Differences in Timed Test Performance between Russian and American Adults?

2. CAGIGAS, XE Are bilingual norms the answer for research within the Latina/o community? Preliminary data from
a large community sample [the UCLA LA2k].

3. CARR, L Neuropsychological Profiles of English and Spanish Speaking Children with Spina Bifida.
4. CASAS, R Cross-Ethnic Equivalence of the Hopkins Symptom Checklist in Caucasian and Latino Adults in a

Large Community Sample [the UCLA LA2k].
5. CHERNER, M Demographically Adjusted Norms for the Paced Auditory Serial Addition Task (PASAT) in Spanish.
6. KAMAT, R Literacy and Education Predict Neuropsychological Performance in a Cohort with a Broad Spectrum

of Educational Levels.
7. OJEDA, CA A List of Neuropsychological and Psychological Tests Available in Spanish: The Challenge of Testing

Spanish Speakers.
8. PEREZ-ARCE, P A Neurocognitive Comparison of Hispanic and White Welders Exposed to Manganese.
9. RIVERA, MO Reading Instruction for English Language Learners.
10. SEDO, MA A STROOP FOR ALL PEOPLE IN ALL LANGUAGES?
11. SEDO, MA EXECUTIVE TESTING OF THREE INDIGENOUS GROUPS IN THE ANDES IN SPANISH AND IN

QUECHUAN.

Executive Functions/Frontal Lobes

12. AERTS, S Executive Function and Functional Mobility in Parkinson’s Disease.
13. AMEZCUA GUTIÉRREZ, C Cerebral Functionality During Visual Erotic Stimulation and While Solving the Towers of Hanoi:

Effects of Sexual Arousal.
14. ANDERSON, L Decision Making in Agenesis of the Corpus Callosum: Computational Analysis of the Iowa

Gambling Task.
15. BORJA, KC Decision making in drug users.
16. BORRANI, J Behavioral Inhibition and Cognitive Flexibility in Juvenile Delinquents.
17. BRITO, D Development of inhibitory response in pre-school age.
18. BURTON, CZ Differential Effects of Executive Functioning on Suicide Attempts.
19. CADAVID|, N What do Socio-economic Variables can tell us about Children Executive Functioning?
20. CADAVID|, N Approaching Executive Function (EF) studies with Functional Analysis: An Ecological perspective.
21. CAMPBELL, J Using Cognitive Models to Explore Performance on Decision Making Tasks: The Importance of

Dorsolateral Prefrontal Cortex Functioning in Establishing Payoff Expectancies.
22. CANCELLIERE, A DKEFS Subtest Sensitivity in Traumatic Brain Injury.
23. CHIOU, KS Relationship Between Executive Functioning and Metacognitive Monitoring Following Traumatic

Brain Injury.
24. COOLIN, AC Toward a Process-Pure Measure of False-Belief Reasoning in Adults.
25. CORREIA, S Frontal Systems Behavioral Scale and Cortical Atrophy in Frontotemporal Dementia.
26. CURIEL, A Predicting Cognitive Status Using Executive Functioning Measures.
27. DOLAN, S Executive Functioning is Related to Use of Relapse Prevention Coping Skills Utilized by Substance

Abusers in Recovery.
28. DZIERZAK, E Dynamics of Changes of Executive Functions in Patients with Mild Traumatic Brain Injuries (MTBI).
29. FELIX, L Executive Functioning Skills in High Functioning Autism Spectrum Disorders and Attention Deficit

Hyperactivity Disorder, Combined Type.
30. FIGUEROA, F “Correlation between neuropsychological and functional evaluation of the executive functions”.
31. FLAHERTY CRAIG, C Validation of the Penn State Brief Exam for Frontal and Temporal Dysfunction Syndromes (PSFTS)

in Amyotrophic Lateral Sclerosis: Application of Guilford’s Structure of Intellect Theory.
32. FLORES LÁZARO, JC Neuropsychological Study of Executive Functions Development from 6 to 30 years old.
33. FLORES LÁZARO, JC Risk Detection Development: Complexity Processing Models vs. Traditional Neuropsychological

Interpretation.
34. FOURNIER, I Executive functions in children : the contribution of socioeconomic status.
35. GARCIA, A Analysis of Behavioral Inhibition and Flexibility on a Shifting Criteria Task.
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36. GARCIA, A Design of a map task to assess prevision.
37. GONZÁLEZ-OSORNIO, MG Personality correlates of Executive Functions in Problem Drinkers.
38. HARRELL, KM Processing Speed on the Trail Making Test in Agenesis of the Corpus Callosum.
39. HEINRICH, KP CANTAB Performance in Children Undergoing Open Heart Surgery.
40. HERNÁNDEZ, M Age-effect on the prefrontal-parietal correlation: Performance of the Tower of Hanoi task.
41. JACOBSON, L Verbal Working Memory Influences Processing Speed and Reading Fluency Deficits in ADHD.
42. JACOBSON, L Executive Functions and Self-Care Initiation in Adolescents and Young Adults With Spina Bifida.
43. JOB, JM Executive Function and Memory in Children with Fetal Alcohol Spectrum Disorder.
44. JOSEPH, J Exploring Different Facets of Impulsive Sensation Seeking in a Response Inhibition Task.
45. KELLY, NC Executive Functioning and Psychosocial Adjustment in Young Adolescents with Spina Bifida.
46. KHEN, S Gender Effects on Executive Functions in Behaviorally Disturbed Adolescents.
47. KILLGORE, WD Caffeine Minimizes Behavioral Risk-Taking During 75 Hours of Sleep Deprivation.
48. KILLGORE, WD Vulnerability to Sleep Loss is Affected by Baseline Executive Function Capacity.
49. LINDQVIST, S Hot and Cool Executive Function in 4-12-year-olds: Development and Relations to Emotional

Aspects.
50. LIPPA, SM Inhibition/switching is Not Necessarily Harder Than Inhibition: An Analysis of the D-KEFS Color-

Word Interference Test.
51. LOZANO, A Multifactorial Characteristics of Executive Functions Development in Pre-schoolers.
52. LUBOYESKI KALKUT, E Subjective and Objective Neuropsychological Assessment of Executive Functioning in Young Adults.
53. MCCANN, S Latent Growth Curve (LGC) Analysis of the Development of Working Memory (WM) and Set-Shifting

Abilities in a Prospective, Longitudinal Cohort of Children with Prenatal Cocaine Exposure (PCE).
54. MOLNAR, AE Relations Between Regions of the Cingulate and Cognitive Meaures in Children with Dyslexia or ADHD.
55. NOVAKOVIC-AGOPIAN, T Assessment of Executive Functioning with Goal Processing Scale - a Complex “Real-Life” Functional

Performance Test: Pilot Results.
56. O’HALLORAN, CJ Impairments in Dorsolateral, Mesial, and Orbito-Frontal Executive Functions Following Localised

Cerebellar Lesions.
57. POSSIN, KL The EXAMINER 1-Back Test of Spatial Attention is Associated with Right Frontal-Parietal Grey

Matter Volume in Neurodegenerative Disease.
58. RABIN, LA Academic Procrastination: The Role of Self-Reported Executive Function.
59. RAU, HK Profiles of Executive Functioning in Healthy Adults.
60. REYES AGUILAR, A Gender Differences in Executive Function: Emotional-Social Reasoning.
61. RIDDLE, T Aging Effects on Contingency Naming Test Performance.
62. SANDOVAL, CS FUNCTION EXECUTIVE EVALUATION. COGNITIVE FLEXIBILITY BASIS.
63. SIRA, C Psychometric Evaluation of The Twelve Elements Test and Other Commonly Used Measures of

Executive Function.
64. SMAIL, JB Neuropsychological Evaluation of Deaf Children’s Executive Functions.
65. THORGUSEN, SR Working Memory Span Predicts Neuroticism.
66. TUMINELLO, ER Discrepancies between IQ and Executive Functioning are associated with Socioeconomic Status and

Substance Abuse.

Imaging (Functional)

67. BUTTS, AM Resting State Functional Connectivity: Influence of Risk Factors for AD.
68. CASTILLO, EM Integrity of the Corticospinal Tract and Perirolandic Slowing after Stroke.
69. FELDMANN, A Self-recognition and self-allocation in egocentric and allocentric reference frames: an fMRI study.
70. FELDMANN, A Neurocognitive pathways of high impulsivity and conflicted risk perception: An fMRI study

measuring response inhibition in a Go/No-go task on a non-clinical sample.
71. GENOVA, HM Throwing the Baby Out with the Movement Artifact: Movement as a Source of Systematic Error in fMRI.
72. GONZALES, M Impact of Obesity and Hypertension on Working Memory: an fMRI Study.
73. HARRELL, WR Functional MRI and Working Memory in Children with Chronic Kidney Disease.
74. JOHNSON, S Early cerebral blood flow change in cognitively normal middle-age subjects who have high risk for

Alzheimer’s disease.
75. KILLGORE, WD Self-Reported Insomnia is Associated with Increased Activation within the Default-Mode Network

During a Simple Attention Task.
76. KRIVITZKY, L A novel task of working memory and inhibitory control for fMRI: Pilot study in mTBI and healthy

children.
77. LALUZ, VR Frontotemporal Dementia Patients Show Increased Dorsolateral Prefrontal Cortex Activation on a

Cognitive Control Task Relative to Healthy Controls.
78. MCKENNA, B Isolating Component Processes of Verbal Working Memory using fMRI.
79. MCQUEENY, T Functional Connectivity and Age-Related Gender Differences in Inhibitory Processing Across

Adolescence.
80. MECHANIC-HAMILTON, D Default Network Response to a Working Memory Challenge after Withdrawal of CPAP Treatment for

Obstructive Sleep Apnea.
81. MILLER, KJ Brain metabolism using FDG-PET among individuals classified with Overt Primary and Subclinical

Hypothyroidism.
82. MULLIGAN, RC An FMRI Study of Smokers Performing an Inhibitory Control Task: Neural Correlates of Early Life

Stress.
83. PADULA, CB The Influence of Gender and Trauma on Brain Activation to Emotion Processing in Alcoholism.
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84. PATEL, K An fMRI Investigation of Syntactic Verb Processing in Down Syndrome.
85. PENDERGRASS, C Cognitive, Emotion, and Motor Inhibition in Bipolar Disorder.
86. SWEET, LH Effects of Nicotine Withdrawal on Verbal Working Memory and Associated Brain Response.
87. SZATKOWSKA, I Functional MRI of Recognition Memory in the Hippocampus. A Preliminary Study.
88. VANNEST, J fMRI of Self-generated versus Passive Memory Encoding.

ADHD/Attentional Functions

89. CZARNECKI, R The Role of the Frontal Operculum in the Implementation of Response Sets.

Emotional Processes

90. TELLEZ-ALANIS, B Impulsivity and Decision-Making: Gender Differences in the Iowa Gambling Task.

Learning Disabilities/Academic Skills

91. CIRINO, PT Kindergarten Precursors of First Grade Academic Skills.

9:45–11:15 AM Symposium 7: Cognitive Enhancement: From Physiologic to Behavioural
and Virtual Tools.
Chair: Sophie Blanchet, Discussant: Shirley Fecteau
Diamante Ballroom III

1. BLANCHET, S Cognitive enhancement: from physiologic to behavioural and vitual tools.
2. GAGNON, G Enhancing memory performance in young and healthy adults: A study with paired-pulse transcranial

magnetic stimulation.
3. PIOLINO, P Cognitive enhancement on components of episodic memory and feature binding via virtual reality:

new insight in traumatic brain injury.
4. FECTEAU, S Modulating decision-making and executive functions with brain stimulation in addiction.
5. BLANCHET, S Rehabilitation of cognitive disorders in relation to activities of daily living in individuals with

vascular cognitive impairment.

10:15–11:45 AM Symposium 8: The Non-Mexican Neuropsychologist’s Guide to Mexico and
Mexicans
Chair: Tedd Judd, Chair: Laura Renteria, Discussant: Feggy Ostrosky-Solis
Diamante Ballroom II

1. JUDD, T The Non-Mexican Neuropsychologist’s Guide to Mexico and Mexicans.
2. DIAZ-LOVING, R Mexican Cultures, Languages, Institutions, and Migrations Pertinent to Neuropsychology.
3. RENTERIA, L Working with Mexican-Origin Clients in the U.S. from the Perspective of a Mexican-American

Neuropsychologist.
4. KUCERA-THOMPSON, J Working with Mexican-Origin Clients in the U.S. as a Monolingual English Solo-Practice

Neuropsychologist.
5. VILLASENOR, T The State of Neuropsychology in Mexico.

10:45 AM–12:15 PM Paper Session 7: Cognitive Intervention/Rehabilitation
Diamante Ballroom I

1. CLARE, L Goal-oriented Cognitive Rehabilitation for People with Early-stage Alzheimer’s Disease: a
Randomized Controlled Trial of Clinical Efficacy.

2. THOMAS, KR Supported Employment Plus Cognitive Training for Veterans with Traumatic Brain Injury.
3. FASOTTI, L Efficacy of a Multifaceted Treatment for Executive Dysfunction after Acquired Brain Injury: A

Randomized Controlled Trial.
4. ZEDLITZ, A Fatigue after stroke can be treated with Cognitive and Graded Activity Training (COGRAT):

Preliminary results of a RCT.
5. ELLIS, A To See or Not to See: The Effects of Attention Allocation on Recall of Positive Information in

Dysphoria.

11:30 AM–1:00 PM Poster Session 6: ADHD/Attentional Functions,
Assessment/Psychometrics/Methods (Child), Autism Spectrum Disorders,
Learning Disabilities/Academic Skills, Multiple
Sclerosis/ALS/Demyelinating Disorders 
Condesa Ballroom
ADHD/Attentional Functions

1. ANDRESEN, E Connor’s Continuous Performance Test in Simulated ADHD.
2. BARRIOS, O Execution Time in a Planning and Organization Task Differentiates Children with and without ADHD.
3. BEDARD, A Perceptual and Motor Inhibition in Adolescents/Young Adults with Childhood-Diagnosed ADHD.
4. CHRISTOPHER, GB Gender Differences in Executive Functioning for Children with ADHD, Predominantly Inattentive Type.

https://doi.org/10.1017/S1355617710000226 Published online by Cambridge University Press

https://doi.org/10.1017/S1355617710000226


xvi Friday, February 5, 2010

5. ENINGER, LC An Investigation of Risk Profiles of Early Temperament in Relation to Behavioral Problems.
6. FLORES, AL Emotional Dysregulation in Preschoolers Predicts Later ODD but not ADHD Adrianne L. Flores1,

Anne-Claude V. Bedard, Ph.D, David J. Marks Ph.D., Jeffrey M. Halperin Ph.D. 1Department of
Psychology, Queens College, CUNY, 65-30 Kissena Blvd, Flushing, NY 11367.

7. GEVA, R Attention Regulation Deficits in Infants with Brainstem Dysfunction.
8. GLASS, L Comparing WISC-IV Performance in an ADHD Sample.
9. MARGOLIS, A Infant Self-Regulation of Affect vs. Attention Differs with Mother vs. Novel Partner.
10. MARKS, AS Familial Aggregation of Inhibitory Control and State Regulation Deficits in Preschool Children

with ADHD.
11. MARKS, DJ Bang for the Buck? The Impact of Early Remedial Interventions on Subsequent Neurocognitive

Functioning in Children with ADHD.
12. MARKS, D Relationship of early IQ and parenting to subsequent academic achievement.
13. MLODNICKA, A The Impact of Early Service Utilization on Later Attention Deficit/Hyperactivity Disorder Symptom

Severity.
14. PARDEY, MC Long-term Effects on Cognitive and Neural Development Following Chronic Ritalin Treatment to

Non-ADHD Adolescent Rats.
15. RIOJAS, NG Analysis and comparison to the copy of the Rey Osterrieth Complex Figure in students between 12

and 15 with features of ADHD and controls in the state of Nuevo Leon.
16. SHANK, L Sleep Disturbance and Inspection Time in Children with Cerebral Palsy.
17. TALAMANTES, J Analysis of indices of sustained attention on a continuous performance task.
18. WASSERSTEIN, J Diagnosis of ADHD in Adults: What is the Appropriate DSM Symptom Threshold?

Assessment/Psychometrics/Methods (Child)

19. DÉRY, M Motor and Cognitive Inhibition in Maltreated Children.
20. FLORES LÁZARO, JC Presentation of a Neuropsychological Executive Functions Battery.
21. GIOIA, GA Parent report of Executive Function and Performance on the Tasks of Executive Control in children

with ADHD.
22. HILL, J Linking Alpha-Interferon and Cognitive Impairment in Pediatric Systemic Lupus Erythematosus.
23. HINOJOSA CALVO, E Parent’s Scale for Ecological Assessment of Executive Functions in Children.
24. HORVATH, J Distinguishing ADHD from Disorganized Attachment Based on Performance on the Test of Variables

of Attention.
25. IVERSON, GL Identifying Cognitive Impairment in Children with Mood Disorders Using Computerized Testing.
26. JACKSON, A ADHD Subtypes and Differential Neuropsychological Test Performance.
27. KAUFMAN, J Visual Inspection Time and Graphomotor Processing Speed in Children With Cerebral Palsy.
28. KELLY, L The Impact of Language Processing Skills on Social and Communicative Adaptive Behavior Among

Youth with Spina Bifida.
29. LEFFARD, S Moderators of Standard and Modified Inspection Times in Children with Cerebral Palsy.
30. MCCABE, M What Does the Rey-Osterrieth Complex Figure Measure? Association with Ecologically Relevant

Outcomes.
31. MCGILL, C Psychometric Analysis of a Monitoring Version of the Behavior Rating Inventory of Executive

Function (BRIEF-M).
32. PEREZ-ARCE, P Spanish-As-A-Second Language: Assessment Proficiency Training Model For Neuropsychologists.
33. PETHERICK, MA Patterns of Cognitive Functioning in a Combined Normative and Clinical Sample: A Cluster Analytic

Study of the WISC-IV.
34. PÉPIN, M The Development of Attention among 6 to 15 Year-Old Children from Four Different Cultural

Backgrounds.
35. VAURIO, R A Comparison of Patterns of Performance on Measures of Cognitive and Motor Ability in Children

with HFA and ADHD.
36. VAN DER FLUIT, F Socio-Communicative Behaviors and Autism Spectrum Classification in Young Children with

Williams Syndrome.

Autism Spectrum Disorders

37. AINSWORTH, CR Behavioral Profiles in Early versus Late Age of Diagnosis in Aspergers Syndrome.
38. BIGLER, ED The Profile of Memory Impairment in Autism.
39. BIGLER, ED Prominent Recency Effect in a List-Learning Task in Autism.
40. CRUZ, N Executive Function and Adaptive Functioning in Children with Autistic Spectrum Disorders.
41. HOLDNACK, J Social Perception Deficits in Adolescent and Adult Autism Spectrum Disorders.
42. HUNTER, SJ Utility of the BASC-2 and BRIEF in Discriminating Autism Spectrum Disorder (ASD), Attention

Deficit Hyperactivity Disorder (ADHD), and Comorbid ASD/ADHD.
43. LYONS, AM Patterns of Performance in Children with ASD and Clinical Controls on the Test of Everyday

Attention for Children (TEA-Ch).
44. PAWLUK, L Parental Psychopathological and Child Cognitive Correlates of Social Functioning in Children with

Autism Spectrum Disorders.
45. PAZIENZA, SR Social Responsiveness in Agenesis of the Corpus Callosum and High Functioning Autism.
46. STEPANSKY, M Attention Difficulties in Children with Autism Spectrum Disorders.
47. TURECK, KK Exergaming and Autism: Effects on Self-stimulatory Behaviors and Cognition.
48. VERBALIS, AD Cognitive and Adaptive Stability in Male and Female Children with ASD.
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49. WONG, C Head and Body Growth in Infants Later Diagnosed with Autism Spectrum Disorders: A Comparative
Study of Optimal Outcome Children.

Learning Disabilities/Academic Skills

50. ALTAMIRANO-RIOS, M Numerical Distance Effect in Mental Arithmetic Operations.
51. ARMENGOL, CG Neuropsychological Correlates of Reading Proficiency in Elementary School Mexican Children from

Two Socioeconomic Strata.
52. BOLAÑOS, M Neuropsychological Profile Subtypes in Mexican Children with School Failure.
53. CASEY, JE The Efficacy of an Advocacy Training Program for Parents of Children with Learning Disabilities.
54. CHAKRAVARTI, P Sulcal Variations of the Parietal Opercular Region in Relation to Dyslexia and Linguistic Abilities.
55. GONZÁLEZ REYES, A Subtypes of Written Expression in Children and Adolescents.
56. HALE, CR Patterns of WISC-IV Performance in Children with Persistent Academic Difficulties.
57. HOOPER, SR Neuropsychological Contributions to the Reading-Writing Connection: Written Language Disorder-

Only Versus Written Language+Reading Disorder.
58. MESMAN, GR Reading Components as Predictors of Different Reading Outcomes.
59. PHAM, A Inattention as a Predictor of Rapid Automatized Naming and Higher-Level Reading Skills.
60. POLLOCK, B Distinct Memory Profiles in Children with Learning Disabilities: A Neuropsychological Perspective.
61. RACHES, D Complex Word Problem Solving Abilities in Children with Math and/or Reading Learning

Difficulties.
62. RAGHUBAR, KP The Construction of Spatial Situation Models during Reading in Children with Spina Bifida and Their

Typically Developing Peers.
63. RODRIGUEZ, E Orthographic Knowledge in Spanish in Young Adults.
64. RODRÍGUEZ NIETO, G Relationship Between Executive Functions and Mathematical Skills in Preschool Children.
65. RODRÍGUEZ-MALDONADO, DD Academic procrastination in students of psychology undergraduate program in a Mexican public

University.
66. SEDO, MA EXECUTIVE FUNCTION AND THE READING-READINESS OF SCHOOLCHILDREN IN BRASIL.
67. STERN, SK The Double Deficit Hypothesis in Reading Disabled College Students.
68. UY, PJ Working Memory, Processing Speed, and Performance on the Paced Auditory Serial Addition Test

(PASAT) in Adults with Learning Disabilities.

Multiple Sclerosis/ALS/Demyelinating Disorders

69. BARROSO, J The Association of Clinical Variables, Subjective Self-Reported Cognitive Impairment and Fatigue
with Depression and Anxiety in Multiple Sclerosis.

70. BERRIGAN, LI An Investigation of the Contributions of Acquisition and Retrieval to Verbal Memory Impairment in
Relapsing-Remitting Multiple Sclerosis.

71. BERRIGAN, L Longitudinal evaluation of information processing speed in persons with multiple sclerosis.
72. GOVEROVER, Y Fatigue, Cognitive abilities, and functional performance in MS.
73. GOVEROVER, Y Applying Self-Generated Learning to Improve Recall of functional Tasks: The Role of Executive

Functioning versus Memory Abilities.
74. HOOGS, MM Employment Status Influences the Accuracy of Self-Reported Cognitive Impairment in Multiple

Sclerosis (MS).
75. HOOGS, MM Type D Personality and its Correlates in Multiple Sclerosis Patients.
76. KOSMIDIS, MH Evaluating Premorbid Level: Preliminary Findings regarding the Vulnerability of Scores on Cognitive

Measures in Patients with MS.
77. LANGILL, MA Remediation Efficacy of the Memory Notebook for Patients with Memory Dysfunction in Multiple

Sclerosis: Follow-Up after One Year.
78. LEAVITT, VM Can Executive Dysfunction in Multiple Sclerosis Be Explained by Processing Speed Deficits?
79. LEAVITT, VM Activation Within the Default Network Uniquely Predicts Cognitive Status in Multiple Sclerosis Over

and Above Brain Atrophy.
80. OZURA, A Personality characteristics, Coping and Self-esteem; a Rorschach Investigation with Multiple Sclerosis

Patients.
81. RABINOWITZ, AR Depression and Quality of Life in Patients with MS: Unique and Shared Mechanisms.
82. RYAN, KA Driving Status and Community Integration in Multiple Sclerosis.
83. STRUTT, AM Frontal and Temporal Lobe Involvement on Verbal Fluency measures in ALS.
84. SUMOWSKI, JF MRI Evidence for the Primary Learning Deficit hypothesis in Multiple Sclerosis.
85. SWEET, LH Subvocal Articulatory Rehearsal during Verbal Working Memory in Multiple Sclerosis.
86. VARGAS, GA Performance Variability Predicts Future Disability in MS.

Forensic Neuropsychology

87. DENBOER, J Children’s Performance on Memory for Complex Pictures©.

Language and Speech Functions/Aphasia

88. TELLEZ, H Differences in the Development of Metacognitive Strategies among School Children.
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11:30 AM–1:00 PM Navigating Change at NIH/NIDA: Unlock the Mysteries of NIH Research
Funding
Diamante Ballroom III

12:00–1:00 PM Invited Address: The Emotional Brain
Speaker: Joseph LeDoux
Diamante Ballroom II

1. LEDOUX, J The Emotional Brain.

1:00–4:00 PM Friday Afternoon Continuing Education Courses
Refer to CE Schedule for Location

2:00–3:30 PM Symposium 9: Evidence-Based Management of Sport-Related Concussion
Chair: Christopher Randolph, Discussant: Scott Millis
Diamante Ballroom I

1. RANDOLPH, C What are the real risks of sport-related concussion, and which are modifiable?
2. BARR, WB Update on “baseline” testing and symptom checklists in managing sport-related concussion.
3. MCCREA, M The natural history of recovery from concussion, and the effects of a symptom-free waiting period on

recovery.
4. HAMMEKE, TA Synthesis of available data and suggested rational approach to the management of sport-related

concussion.
5. HAMMEKE, T Evidence-Based Management of Sport-Related Concussion.

3:45–5:15 PM Poster Session 7: Dementia (Subcortical, Specific Disorders, MCI, etc.),
Emotional Processes, Imaging (Structural), TBI (Child), Visoespatial
Functions/Neglect/Agnosia 
Condesa Ballroom
Dementia (Subcortical, Specific Disorders, MCI, etc.)

1. BANGEN, KJ Resting State Cerebral Blood Flow and Brain Activation during Memory Encoding in Mild Cognitive
Impairment: An Arterial Spin Labeling Study.

2. BOL, J Why do Socially Intact Neurodegenerative Disease Patients Fail Cognitive Theory of Mind Tasks?
3. COPELAND, JN Qualitative Comparison of Clock Drawing Errors in Patients with Parkinson’s Disease Dementia and

Alzheimer’s Disease.
4. CORTÉS TORRES, G Qualitative assesment of the Rey figure in patients with vascular, alzheimer and fronto-temporal

dementia.
5. DELANO-WOOD, L Entorhinal Cortex Thickness Differences by APOE Genotype in MCI and Normal Aging.
6. DELANO-WOOD, L Elevated Stroke Risk Predicts Lower Hippocampal Volumes in Mild Cognitive Impairment and

Normal Aging.
7. EDMONDS, EC Face Memory Loss and Face Memory Distortion in Frontotemporal Dementia.
8. EPPIG, J Verbal Serial List-Learning in Mild Cognitive Impairment.
9. EPPIG, J Extra-List Intrusions in Mild Cognitive Impairment.
10. FUNES, CM Assessing Daily Living Difficulties in Patients with Mild Cognitive Impairment Using a Performance-

based Measure.
11. HIGGINSON, C Measures of Visuoperception Predict Disability in Parkinson’s Disease.
12. HSIEH, S Recognition of Everyday Sounds and Famous Tunes in Semantic Dementia and Alzheimer’s disease.
13. JEFFERSON, AL Neuroimaging correlates of instrumental activities of daily living in mild cognitive impairment.
14. JUÁREZ, S Semantic memory and the evolution of mild cognitive impairment on patients with lacunar

infarction.
15. KIRSCH-DARROW, LE Apathy and Depression: Separate Factors in Parkinson’s Disease.
16. LOPEZ, L Semantic Fluency: A Helpful Addition to the MMSE in Predicting Mild Cognitive Impairment.
17. LYNCH, W Emotion Processing and Disinhibition in the Behavioral Variant of Frontotemporal Dementia.
18. MATEVOSYAN, A Relationship Between Cognitive and Daily Functional Change Over a 1-Year Period in Patients with

Dementia.
19. RAO, J Examining the Semantic Interference Effect in Subtypes of Primary Progressive Aphasia.
20. SCHLICTING, EG Performance on the MMSE, MoCA, and Expanded-MoCA in Mild Cognitive Impairment and

Dementia.
21. SETER, C Everyday Action Task Knowledge and Executive Control: A Model for Omission and Commission

Errors.
22. TAN, J Classification of Mild Cognitive Impairment: Contributions of Cognitive and Functional Capacity

Components.
23. TOOFANIAN, P Sensitivity to Social Reward and Punishment in Neurodegenerative Disease.
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24. WALLIN, M Cognitive and Quality of Life Changes in Neurocysticercosis.

Emotional Processes

25. ARMSTRONG, CL Emotion and the Cerebellum: A Pediatric Study.
26. AYALA BADGLEY, J Ratings of Emotional, Behavioral, and Cognitive Characteristics of Children with Systemic Lupus

Erythematosus.
27. BOROD, JC Effects of Demographic Factors on the Emotion Perception Tasks from the New York Emotion

Battery.
28. ELLIS, A Evidence of a Cognitive Priming Effect for Negative Information in Clinical Depression.
29. FREITAS-MAGALHÃES, A Facial expression: The recognition of basic emotions happiness and anger. Empirical study with

Portuguese babies of aged between 04 and 08 months.
30. HARRIS, M Manganese Exposure in Welders: A Longitudinal Study of Mood over 3 years.
31. KILLGORE, WD Cerebral Correlates of Amygdala Responses to Masked Fear, Anger, and Happiness in Adolescent and

Pre-Adolescent Children.
32. LOWE, DA Marital Status and Symptoms of Depression in Older Adults.
33. OROZCO, G Gender identity disorder affective evaluation.
34. PATERSON, TS Modeling Medication Adherence: Depression, Cognition, and Illness Variables as Contributors to

Adherence by Renal Transplant Recipients.
35. STRAND, M Depression and information processing - is emotional visual search an appropriate paradigm?
36. VEDERMAN, AC Emotion Processing and Phase of Psychiatric Illness.

Imaging (Structural)

37. BERL, MM Differences in Organization of White Matter Associated with Working Memory Performance in
Typical Children.

38. BRAHMACHARI, R Hippocampus Volumes and Memory: A Structural MRI Study.
39. BRAHMACHARI, R Cingulate Gyrus Volumes and Internalizing Disorders: A Structural MRI Study.
40. FREUND, L The NIH MRI Student of normal brain development.
41. JOHNSON, CP Predicting Attentional Deficits Following Traumatic Brain Injury Through Dissociated White Matter

Pathways of Attention: A Diffusion Tensor Tractography Study.
42. KLUTH, JT Diffusion Tensor Tractography of Hypoplastic Corpora Callosa in Spina Bifida.
43. LANCASTER, M Influence of Risk Factors for Alzheimer’s Disease on White Matter Integrity: A Diffusion Tensor

Imaging Study.
44. LEE, AK Neural Correlates of Impulsivity Factors: A Voxel-Based Morphometry Study.
45. MURPHY, M Relationship of Neuropsychological Performance and Brain Region in Patients Diagnosed with

Parkinson’s Disease.
46. QUITANIA, L Structural MRI variables relate to neuropsychological domains and everyday cognitive domains in

similar ways.
47. SEIDEL, G Neuroimaging Predictors of Everyday Action Errors in Dementia.
48. STAMBROOK, E White Matter Lesion Volume and Cognitive Performance among Older Adults with Vascular Risk

Factors.
49. SUSMARAS, TM Using The Lifetime History of Aggression – Revised Questionnaire and Voxel Based Morphometry to

Investigate the Neural Correlates of Aggression.
50. SWAN, AA Hippocampus Volume is Related to Spatial Processing and Nonverbal Reasoning in Children.
51. TREBLE, A Regions of Increased and Decreased Cortical Complexity in Spina Bifida: An aMRI Study.
52. WILLIAMS, VJ Variation in Serum Cholesterol is Associated with Regional Changes in White Matter Tissue Integrity

in Healthy Older Adults.
53. WISHART, H A novel approach for semi-automated segmentation of MS lesions on FLAIR imaging: Reliability and

clinical correlates.
54. YALLAMPALLI, R White Matter Changes in Frontal and Temporal Regions Following Traumatic Brain Injury:

Correlation with Visual and Verbal Memory.

TBI (Child)

55. BLAKELY, A Mean Diffusivity of the Orbitofrontal Cortex is Associated with Inhibitory Control in Children with TBI.
56. BROWN, S QUALITATIVE RESEARCH: ITS ROLE IN INVESTIGATING ADULT PSYCHOSOCIAL

OUTCOMES POST PAEDIATRIC TBI.
57. EWING-COBBS, L Theory of Mind after Pediatric TBI: Relation with Microstructure of the Uncinate Fasciculus.
58. GIOIA, GA Characterizing Post-Concussion Exertional Effects in the Child and Adolescent.
59. GIOIA, GA Serial Assessment of Children and Adolescents with Mild TBI on the Tasks of Executive Control.
60. GIOIA, GA Emergency Care System Features in the Treatment of Pediatric Mild TBI.
61. GIOIA, GA Post-injury Course of Pediatric Mild TBI Initially Treated in the Emergency Department.
62. GOLD, AB Attention Networks in Children with Traumatic Brain Injury (TBI): Relations with Regional Brain

Volumetry.
63. GORMAN, SA Are Visual-Spatial and Verbal Working Memory Equally Affected by Pediatric TBI?
64. GRAGERT, MN Posttraumatic Stress Symptoms Following Early Childhood Traumatic Brain Injury.
65. HERNANDEZ, G Cognitive Deficits in Spanish-speaking Children with Traumatic Brain Injury.
66. HILLEARY, SM Corpus callosum MRI morphology and functional outcomes following pediatric traumatic brain

injury.
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67. JOHNSON, CP Predicting Behavioral Deficits Following Traumatic Brain Injury Through Damage To The Uncinate
Fasciculus: A Diffusion Tensor Tractography Study.

68. KRISHNAMURTHY, V Neuropsychological Outcomes in Children with Head Injury vs. Traumatic Brain Injury.
69. LEE, J Attentional functioning in children following mild closed head injury: The importance of prospective

sampling.
70. MORAN, LM Do Post-Concussive Symptoms Discriminate Injury Severity in Pediatric Mild Traumatic Brain

Injury?
71. NEMETH, DG Educating Children Who Suffered TBIs prior to Age Three.
72. NEMETH, DG Self-Fulfilling Prophecies Versus Brain Limitations.
73. NOLIN, P Pre- and Post-Injury Executive Dysfunctions in Adolescents with Traumatic Brain Injury.
74. PAPOUTSIS, J Long-term Effects of Complicated Mild Traumatic Brain Injury Sustained in Infancy.
75. PETRAUSKAS, V Comparing BRIEF Parent and Self Profiles in an Acute Pediatric Traumatic Brain Injury Sample.
76. PRASAD, M Behavioral and Cognitive Aspects of Attention in Children with Traumatic Brain Injury One Year

Post-Injury.
77. RAGHUBAR, KP Relations Between White Matter Integrity and Mathematical Outcomes in Children with TBI and

Typically Developing Children.
78. SCHMIDT, AT Relationship of Family Functioning to Emotional Prosody Following Pediatric Traumatic Brain

Injury.
79. TREBLE, A Working Memory and Callosal Integrity following Pediatric Traumatic Brain Injury: A Diffusion

Tensor Tractography Study.
80. VAUGHAN, CG Stability and Internal Structure of the Pediatric Version of the ImPACT Battery.
81. WELLS, CT Parent-Report of Sleep Problems Following Mild Traumatic Brain Injury in Children and Adolescents.
82. WOZNIAK, JR Inter-hemispheric resting-state fMRI disturbances associated with specific neurocognitive deficits in

children with Traumatic Brain Injury.

Visuopatial Functions/Neglect/Agnosia

83. CHEN, P Perceptual versus Representational Influence on a Motor Walking Task in Spatial Neglect.
84. GALLETTA, EE Visual Distraction: An Altered Aiming Spatial Response in Dementia.
85. HEINRICHS, RJ Relationship Between the RBANS Visuospatial Subtests and the MMSE Intersecting Pentagons.

Genetics/Genetic Disorders

86. JACOBSON, DA Involvement of the Anterior Cingulate Cortex and Insula in the Regulation of Negative Affect in
Individuals with VCFS.

Dementia (Alzheimers)

87. CORONA, R Predicting Psychological Distress in Caregivers from Functional Performance of Dementia Patients.

4:00–5:30 PM Invited Symposium Presented by ALAN: Neuropsychology of Emotion and
the Neural Mechanisms Underlying Emotional Processing
Discussant: Mitchell Valdes-Sosa, Speaker: Feggy Ostrosky-Solis
Diamante Ballroom I

1. OSTROSKY, F Neuropsychology of Emotion and the Neural Mechanisms Underlying Emotional processing.
2. OSTROSKY, F Moral Emotions: Electrophysiological and Neuropsychological data in Normals and Psychopath

Criminal Offenders.
3. VALDES-SOSA, M Neural substrates of unconscious processing of emotional information.
4. NICOLINI, H Neurocognitive Endophenotypes for Bipolar Disorder Identified in Multiplex Multigenerational

Families from Latinoamérica.
5. MATUTE, E Recognition of emotional facial expressions in children with three types of neurodevelomental

disorders.

4:00–5:30 PM Symposium 10: When Should We Consider or Disregard a Person’s
Background for Neuropsychological Assessment?
Chair: David Schretlen, Discussant: George Prigatano
Diamante Ballroom II

1. SCHRETLEN, DJ When Should We Consider or Disregard a Person’s Background for Neuropsychological Assessment?
2. SILVERBERG, ND When Demographically-Adjusted Norms Can Help and Harm Neuropsychological Prediction of

Functional Competence After Traumatic Brain Injury.
3. BENEDICT, RH Regression-Based Norms and the Minimal Assessment of Cognitive Function in Multiple Sclerosis

(MACFIMS).
4. TESTA, SM The Impact of Test Score Adjustment in Neuropsychiatric Disorders.
5. MUNRO, CA Demographically-Adjusted vs. Unadjusted Test Scores in the Prediction of Driving Errors by Elderly

Drivers.
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5:45–6:15 PM INS Business Meeting
Diamante Ballroom I

6:15–7:00 PM Friday Evening Reception
Plaza Las Fuentes 

SATURDAY, FEBRUARY 6, 2010

7:20–8:50 AM Saturday Morning Continuing Education Courses
Refer to CE Schedule for Location

9:00–10:00 AM Invited Address: Developmental Neuroscience of ADHD: Are We There Yet?
Speaker: F. Xavier Castellanos
Diamante Ballroom II

1. CASTELLANOS, F Developmental Neuroscience of ADHD: Are We There Yet?

9:00–10:30 AM Symposium 11: Cognitive Remediation for Individuals with Schizophrenia
Chair: Elizabeth Twamley, Discussant: Susan McGurk
Diamante Ballroom I

1. TWAMLEY, EW Cognitive Remediation for Individuals with Schizophrenia.
2. KURTZ, MM A Restorative, Drill-and-Practice Approach to Cognitive Remediation in Schizophrenia: How Specific

Are Its Effects?
3. CHOI, J Expectancy Theory and Learning Persistence in Schizophrenia.
4. TWAMLEY, EW Compensatory Cognitive Training Improves Neuropsychological, Functional, and Clinical Outcomes

in Psychosis.
5. FISZDON, JM Efficacy of a cognitive remediation program combining computerized hierarchical drill and practice

training with paper-and-pencil training in the use of compensatory strategies: preliminary results.

9:00–10:30 AM Symposium 12: Primary Progressive Aphasia: Diagnostic, Clinical, and
Research Perspectives
Chair: Sandra Weintraub
Diamante Ballroom III

1. WEINTRAUB, S Primary Progressive Aphasia: Diagnostic, Clinical, and Research Perspectives.
2. ROGALSKI, E An Overview of Primary Progressive Aphasia: a Language-Based Dementia.
3. MEDINA, J Neuropsychological Assessment of Patients Diagnosed with Primary Progressive Aphasia.
4. COBIA, D Neuroimaging in Primary Progressive Aphasia.
5. JOHNSON, N An International Registry for Primary Progressive Aphasia.

9:30–11:00 AM Poster Session 8: Assessment/Psychometrics/Methods (Adult), Forensic
Neuropsychology, Genetics/Genetic Disorders, Hemispheric
Asymmetry/Laterality/Callosal Studies 
Condesa Ballroom
Assessment/Psychometrics/Methods (Adult)

1. ALTMANN, LJ Comparing Computerized Versions of the Stroop and Cue-Switching Stroop Tasks.
2. ANDRESEN, E Item Order Effects in the Symptom Validity Add-On Scale for Conner’s Adult ADHD Rating Scale.
3. ANDRESEN, E Symptom Validity Check in Conner’s Adult ADHD Rating Scales: A Simulator Study.
4. ARENIVAS, A Victoria Stroop Performance in Multiple Sclerosis, Parkinson’s Disease, and Alzheimer’s Disease.
5. ATKINSON, TM Equivalency of Trail Making Test Scores in Serial Assessment: Halstead-Reitan, Delis-Kaplan

Executive Function System, and Comprehensive Trail Making Test.
6. BARKER, MD Embedded Indices of Effort in the Repeatable Battery for the Assessment of Neuropsychological

Status (RBANS) in a Geriatric Sample.
7. BARRASH, J Predicting Real Life Driving Ability: Demographic Corrections Diminish Predictive Accuracy.
8. BARRASH, J The Iowa Scales of Personality Change: Sensitivity to Personality Changes Following Ventromedial

Prefrontal Lesions.
9. BAUGHMAN, BC Test of Practical Judgment (TOP-J): Measuring real-world judgment in geriatric veterans.
10. BERNARDO, KA Longitudinal Texas Card Sorting Test Performance in PD.
11. CISNEROS, E Choosing rehabilitation goals after brain injury: The Client’s Intervention Priorities instrument.
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12. CODA, J Test-Retest Equivalence and The Use of Alternate Forms Versions C and D with The Repeatable
Battery for the Assessment of Neuropsychological Status (RBANS).

13. DOANE, BM Vineland-II Concordance Rates between Adults with Mild Intellectual Disability and Their
Caregivers.

14. GLASS, L Discrepancy Score Reliabilities for WAIS-IV/ WMS-IV Composite and Subtest Comparisons.
15. GROSCH, MC Language Screening in Native Americans.
16. HARRIS, K Neuropsychological Constructs Assessed by the WMS-III Family Pictures Subtest.
17. HILL, BD Contribution of Working Memory to Estimated IQ Varies Among Different WAIS-III 4-Subtest

Short Forms.
18. HORWITZ, JE Boston Naming Test Performance in a Cognitively Intact College Sample.
19. HUBEL, K Performance of Two WAIS-III Short Forms in a Clinical Veteran Population in Comparison to the WASI.
20. IVERSON, GL Identifying Cognitive Impairment in Adults with Mood Disorders Using Computerized Testing.
21. JOHNSON, CP Relating The Expectancy-Valence Model To Advantageous Performance on the Iowa Gambling Task.
22. LLOYD, KP Test Order Effects: A Memory Test has a Significant Affect on Verbal Fluency.
23. LOSER, N A Comparison of Woodcock-Johnson Reading Scores and Word Memory Test Failures: Malingering

Detection in University Accommodation-Seeking Students.
24. LOSER, N Detecting Poor Effort among Accommodation-Seeking University Students: Implications for Psycho-

Educational Evaluations.
25. LYON, AC Test-Retest Reliability of a Neuropsychological Protocol in a Sample of Older Adults with Vascular

Risk Factors.
26. MILLER, JB Substitution of the CVLT-II for Verbal Paired Associates on the Wechsler Memory Scale - 4th Edition:

Correlations between scaled scores in a traumatic brain injury sample.
27. MINTZ, RJ Specificity of Neuropsychological Performance in Electrical Trauma Patients Compared to Trauma

Controls.
28. REED, B Computerized Adaptive Testing of Digit Span.
29. RODRIGUEZ, M Using Spain Norms in the Assessment of Spanish Speaking Individuals from Other Countries: Biases

on the Spanish WMS-III Working Memory Index.
30. ROSKOS, T Use of the Post-Traumatic Stress Disorder Checklist Civilian Version (PCL-C) with Civilian Mild

Traumatic Brain Injury and General Physical Trauma Patients.
31. SALVADOR, J Analysis of qualitative and quantitative properties of Taylor’s figure in Mexican population aged

between 20 and 60 years. Authors: Judith Salvador Cruz, Ma. Esther Balderas, Gabriela Galindo y
Villa Molina. FES ZARAGOZA UNAM.

32. SCHNEIDER, B Impact of Reading Ability and IQ on Neuropsychological Test Performance in Black Older Adults.
33. SELLBOM, M Utility of the Personality Assessment Inventory in Detecting Symptom Validity Test Failure in

Neuropsychological Evaluations.
34. SKEEL, R Switching Decks on the IGT as a Behavioral Measure of Anxiety.
35. STANEK, KM Association between Intelligence, Reading, and Executive Functioning on MMPI-2 Validity Scales in a

Disability Evaluation Context.
36. STRUTT, AM The Authorized Spanish Translation of the Dementia Rating Scale, 2nd edition.
37. TEAGUE, EB The Cognitive and Emotional Empathy Questionnaire: Factor Structure and Psychometric Properties.
38. TELLEZ, H Execution in Verbal and Spatial Tasks in The Right and Left Handed.
39. TRONTEL, H Early Warning Affects the Face Validity of Effort Tests.
40. VON THOMSEN, C Relationships Among Self-Report Variables and Census-Based Neighborhood Data Used to Estimate

Socioeconomic Status.
41. WINGO, J Version Equivalence of a Computerized Neuropsychological Battery.
42. WOON, F Cognitive Screening Tests Predict Functional Outcomes and Quality of Life in Survivors of Critical

Illness.
43. WOUTERS, H Measuring global cognitive ability in mild dementia more precisely: a new step.
44. YOUNG, JC Predictive validity of the Henry-Heilbronner Index in Detection of Noncredible Performance and

Compensation-Seeking Status in U.S. Veteran Sample.

Forensic Neuropsychology

45. BORJA, KC Early trauma and psychopathy in adult male inmates.
46. CONSTANTINOU, M Suboptimal Motivation in Children diagnosed with CD or ODD.
47. DAVIS, JJ Use of Digit Symbol-Coding to Assess Effort.
48. DENBOER, J Neuropsychological Profiles of Successful Brain Injury Simulators on the TOMM, WMT, and CARB.
49. DIAZ, KX Frontal Neuropsycholgical Deficits in Psychopaths.
50. FRANCO, G Detection of Simulated Memory Impairment in a Monolingual Male Spanish-speaking Latino Sample.
51. HOELZLE, J Secondary Gain Context Impacts Neuropsychological Performances Among OEF/OIF Veterans with

Histories of Blast-Related Concussion (mTBI).
52. JASINSKI, L Use of the Digit Span Subtest for Malingering Detection: A Meta-Analysis.
53. JURECSKA, DE The Malingered Ignorance of Legal Knowledge (MILK): Initial Development, Validation, and

Psychometric Testing of the MILK.
54. KIM, MS The Warrington Recognition Memory Test for Words as a Measure of Response Bias: Total Scores and

Response Time Cutoffs Developed on “Real World” Credible and Noncredible Subjects.
55. MADRID, R Increasing the Positive Predictive Power of the Rey Fifteen Item Test in Criminal Defendants through

the Use of Alternative Scoring Methods and Cutoff Scores.
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56. MILLER, JB The Patient Competency Rating Scale as a Measure of Symptom Exaggeration in a Simulator Sample.
57. MOONEY, S Cognitive Effort Among Concussed Enlisted Soldiers Following Deployment.
58. NEMETH, DG The Role of the Treating Neuropsychologist in Forensic Cases.
59. ROMERO, C Cognitive Distortions in Psychopath Offenders.
60. SCHROEDER, RW Validation of Multiple Effort Indices in Schizophrenic and Non-Psychotic Psychiatric Populations.
61. SPECTOR, J Significant rate of SVT failure in a sample of early childhood, low-level lead exposure litigants.
62. TUSSEY, CM The Utility of Trial 1 of the TOMM in an Inpatient Population.
63. ZAKZANIS, K On the Relationship Between Feigned Cognitive Impairment and Psychological Presentation.

Genetics/Genetic Disorders

64. ACOSTA-PUENTES, M Cognitive Profile in Patients with Neurofibromatosis type 1 (NF1) with and without Minor Brain
Malformations: Are Learning Disabilities an Expression of an Early Deficit in Brain Organization?

65. AXELRAD, ME Neurocognitive Functioning in Costello Syndrome.
66. BORDES, V Consequences of Prematurity Confounds Treatment Decisions in Adrenoleukodystrophy.
67. CACCAPPOLO, E Effect of Parkin Gene Status on the Neuropsychological Performance of Subjects with Early Onset

Parkinson’s Disease and Unaffected Relatives.
68. CHANG, JS Neuropsychological Outcomes and Adaptive Functioning of Children Identified with Mitochondrial

Disease.
69. GUNTHER, ML Genetic Risk Factors for Long-Term Cognitive Impairment After Critical Illness.
70. HUNTER, SJ Open-Lip Schizencephaly: Neurobehavioral Presentation Of An 8-Year Old Boy.
71. JANKE, KM Cognitive and Early Learning Profile of Preschool Age Children with NF-1.
72. JANKE, KM Role of Executive Functioning in Academic Achievement for Adolescents with NF-1.
73. LANGENECKER, SA Serotonin Transporter Genotype and Neuropsychological Measures Adversely Affected by Major

Depressive Disorder.
74. NAZARIAN, S Neuropsychological Profile of a 7 year-old with Late-Onset Combined Methylmalonic Acidemia and

Homocystinuria, Cobalamin-C Type.
75. PRICE, J Serotonin Transporter Gene (5-HTTLPR) Risk Classification and Visual and Verbal Memory:

Implications For Future Research.
76. ROELTGEN, DP An Extra X are or Y Chromosome: Contrasting the Cognitive Phenotype in Childhood in Boys with

47,XYY or 47XXY (Klinefelter Syndrome).
77. SANZ, JH Developmental Profile and Trajectory of Neuropsychological Skills in Kabuki Syndrome: A

Longitudinal Case Study.
78. SNOW, J Neurocognitive Features of Very Rare Genetic Disorders.
79. WALSH, KS The impact of familial versus spontaneous inheritance of Neurofibromatosis type 1 (NF1) on

neurocognitive profiles in children.
80. ZADE, DD apoE4 Genotype Modifies Relationship of Waist-To-Hip Ratio to Cognition and Brain Morphology.

Hemispheric Asymmetry/Laterality/Callosal Studies

81. BONDY, M Degree of Handedness and Episodic Memory: Evidence from the California Verbal Learning Test-II.
82. HENDRIKS, M Language Dominance in Temporal Lobe Epilepsy: Testing the Crowding Hypothesis.
83. HOLLAND, AK Differences in Cerebral Lateralization of Time Estimation Abilities and Cardiovascular Reactivity in

Diabetic and Non Diabetic Older Adults.
84. KAPLOUN, KA Does Handedness Influence Speed of Interhemispheric Transfer?
85. LACHNER, N Effect of High- and Low-Frequency Noise on the Perception of Words Presented in Dichotic

Competition.
86. MOES, PE The Influence of Menstrual Cycle Phase on Hemisphere Interaction for Emotion and Gender

Perception.
87. MOES, PE Gender Differences in Hemisphere Specialization for Non-literal Language (“Jokes”) Processing.
88. NIKI, C Hemispheric differences of the mechanism of the time orientation.
89. PARLOW, SE An Investigation of Self-reported Mirror Movements in Neurologically Intact Adults.
90. SANKAR, JS Associations Between Handedness and Spatial Reasoning in Men: Possible Influence of Androgen

Receptor Gene Polymorphism.
91. WILLIAMSON, J Left hemisphere white matter integrity is related to neural regulation of the autonomic nervous

system in a stroke population.

10:45 AM–12:15 PM Symposium 13: Novel Applications of Reliable Change Methodology to
Clinical Neuropsychology Research and Practice
Chair: Gerard Gioia, Discussant: Gordon Chelune
Diamante Ballroom I

1. GIOIA, GA Novel Applications of Reliable Change Methodology to Clinical Neuropsychology Research and
Practice.

2. HOLDNACK, J Development of Reliable Change Scores for the WAIS-IV/WMS-IV.
3. CHELUNE, G Origins and Trends in the Application of Reliable Change (RC) Methods in Neuropsychology.
4. BARR, W Diagnostic Accuracy of Various Methods of Computing Reliable Change: Findings From the NCAA

Concussion Study.
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5. GIOIA, GA Detecting Response to Working Memory Load Demands with a Novel Application of SRB Reliable
Change Methods in Children.

6. VAUGHAN, C Detecting Cognitive Fatigue via Standardized Regression Based Reliable Change Methodology within
a Computerized Cognitive Test Battery.

10:45 AM–12:15 PM Invited Symposium Presented by SLAN: The Use Of Magnetic Resonance
Imaging For The Study Of Healthy Aging And Diseases Related To The
Elderly. 
Chair: Oury Monchi, Discussant: Thomas Jubault
Diamante Ballroom II

1. JUBAULT, T The use of Magnetic Resonance Imaging for the study of healthy aging and diseases related to the
elderly.

2. ANSADO, J Resources mobilization and cognitive reserve to cope with increasing complexity in aging.
3. MARCOTTE1, K Neurobiological correlates of ‘Semantic Feature Analysis’ in chronic aphasia.
4. GONZÁLEZ, N Parkinson’s disease and rTMS: An fMRI longitudinal study.
5. JUBAULT, T The contribution of functional and anatomical MRI in understanding the physiopathology of

Parkinson’s disease.

10:45 AM–12:15 PM Paper Session 8: Traumatic Brain Injury
Diamante Ballroom III

1. MCDONALD, S Loss of automatic mimicry to angry faces following severe traumatic brain injury.
2. ANDERSON, VA Social Functioning in Children With Brain insult.
3. VANNORSDALL, TD A Morphometric Analysis of Neuroanatomic Correlates of Cognitive Dysfunction Following Traumatic

Brain Injury.
4. SORG, S Diffusion Tensor Imaging of Frontal White Matter in Veterans with Traumatic Brain Injury (TBI):

Associations with Executive Functioning.
5. ANDERSON, VA Intellectual ability 10 years after traumatic brain injury in infancy and childhood: What predicts

outcome? Intellectual ability 10 years after traumatic brain injury in infancy and childhood.
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Abstracts Presented at the 
Thirty-Eighth Annual Meeting 
International Neuropsychological Society

February 3-6, 2010
Acapulco, Mexico

1

WEDNESDAY AFTERNOON, FEBRUARY 3, 2010

Presidential Address:
The Asymmetrical Brain

INS President: Michael Corballis

4:00–5:00 p.m. 

M.C. CORBALLIS. Presidential address: The asymmetrical brain.
Most people are right-handed, left-cerebrally dominant for language,
and right-cerebrally dominant for the processing of spatial and per-
haps emotional information. But not all are. Just what explains varia-
tions in asymmetry has been a matter of much speculation, ranging from
the view that we are all born ambilateral with asymmetries being cul-
turally imposed, to the opposite notion that we are all born asymmetri-
cal, with environmental influences cancelling or reversing one or more
of the asymmetries. In a large-scaled study, we used fMRI to measure
asymmetrical brain activity during word generation, spatial judgment,
and face processing in left- and right-handers. Our results imply at least
two independent influences, one most strongly evident in handedness
and left-hemisphere lateralization for language production, and the other
in right-hemisphere lateralization for spatial judgment. These and other
aspects of our findings suggest that these influences are governed by
some lateralizing agent, possibly genetic, that is present in some indi-
viduals, but absent in others. When it is absent, lateralization is open
to chance influences.
Correspondence: Michael C. Corballis, University of Auckland, Private
Bag 92019, Auckland 1142, New Zealand. E-mail: m.corballis@
auckland.ac.nz

Symposium 1:
Progress in Understanding Executive Functions in

Clinical Populations Using Neuroimaging
Techniques

Chair: Glenn Wylie

Discussant: Frank Hillary

5:15–6:45 p.m. 

G. WYLIE, F. HILLARY, D. JAVITT, J. DELUCA, G. WYLIE &
F. GUNNING-DIXON. Progress in Understanding Executive Func-
tions in Clinical Populations Using Neuroimaging Techniques.
Symposium Description: Executive functions, or the ability to trans-
late intentions into actions, lie at the core of human cognition. More-

over, these critical functions are compromised in specific clinical pop-
ulations, including individuals with Schizophrenia, Multiple Sclero-
sis (MS), Traumatic Brain Injury (TBI), and in older individuals with
depression. In this symposium, the nature of the executive dysfunc-
tion in each of these groups will be discussed. One theme that emerges
is that while executive ability may indeed be compromised, this is
often due to other, “lower-level” deficits. For example, in schizo-
phrenia, findings suggest that impaired stimulus evaluation at the
sensory level contributes to impaired executive processing, and that
deficits in executive processing are most severe when impaired sen-
sory systems must be engaged. In MS, findings suggest that poor per-
formance on measures of executive functioning may well be attrib-
utable to slowed processing speed rather than an independent
executive deficit. Another theme that will be discussed is the nature
of the abnormalities in frontal regions, associated with executive
deficits. In geriatric depression, findings suggest that executive dys-
function is associated with abnormalities in frontolimbic regions that
include the dorsal anterior cingulate along with middle and superior
frontal cortices. In TBI, hyper-activation of frontal and parietal ar-
eas is found during working memory tasks; however, while this ac-
tivation is abnormally high, it decreases with repeated exposure to
the task, thus displaying a normal response to learning. Based on
these studies, some of assumptions regarding executive deficits in
these clinical populations may need to be re-evaluated, and this will
be discussed.
Correspondence: Glenn Wylie, DPhil, Neuropsychology and Neuroscience
Lab, Kessler Foundation Research Center, 300 Executive Drive, Suite
10, West Orange, NJ 07052, United States. E-mail: gwylie@
kesslerfoundation.org 

D. JAVITT, E. DIAS & G. WYLIE. Executive dysfunction in schiz-
ophrenia: Is it all in your frontal lobes?
Objective: Schizophrenia is associated with deficits in executive pro-
cessing that may reflect frontal dysfunction. Simultaneously, patients
show deficits in basic auditory and visual processing, particularly in-
volving the magnocellular visual system that may contribute to abnor-
mal stimulus processing. The relationship between early sensory deficits
and executive dyscontrol has not been well studied. We will present find-
ings from 3 experiments exploring sensory/executive interactions in
schizophrenia.
Results: First, task switching was investigated using a standard let-
ter/color paradigm. Switch costs were assessed across groups, along
with congruence and mixing costs. Patients showed no significant in-
crease in switch costs, but increased congruence and mixing costs,
suggesting increased susceptibility to competition between stimuli.
In addition, patients were differentially impaired in letter vs. color
performance. Second, event-related potentials (ERP) were used in as-
sociation with the AX-type continuous performance task (AX-CPT).
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Patients showed impaired encoding of cue-based information. Fur-
thermore, while reduced activation of executive control regions such
as cingulate cortex was observed, impairments in performance corre-
lated most with activation at the sensory level. In a final study, we ex-
amined task switching using stimulus features specifically designed
to activate magnocellular (motion) vs. parvocellular (color) visual sys-
tems. Performance deficits were observed only for the speed task, con-
sistent with preferential magnocellular dysfunction.
Conclusions: Overall, these findings suggest that impaired stimulus
evaluation at the sensory level contribute to impaired executive pro-
cessing, and that deficits in executive processing are most severe when
impaired sensory systems must be engaged.
Correspondence: Glenn Wylie, DPhil, Neuropsychology and Neuroscience
Lab, Kessler Foundation Research Center, 300 Executive Drive, Suite
10, West Orange, NJ 07052, United States. E-mail: gwylie@
kesslerfoundation.org 

J. DELUCA, J. SUMOWSKI, V. LEAVITT, N. CHIARAVALLOTI &
G. WYLIE. Is executive dysfunction an independent deficit in mul-
tiple sclerosis, or merely a product of slowed processing speed?
Objective: Deficits in executive functioning are prevalent among per-
sons with Multiple Sclerosis (MS). Many MS patients also show deficits
in processing speed. It is unclear whether executive dysfunction repre-
sents an independent, disease-related cognitive deficit, or whether ex-
ecutive dysfunction is mediated through slow processing speed. To clar-
ify this issue, we investigated the relationship between MS disease severity
(brain atrophy) and behavioral measures of processing speed and ex-
ecutive functioning (speeded and non-speeded).
Participants and Methods: Thirty-eight persons with MS completed
tasks of processing speed (SDMT), speeded executive functioning (D-
KEFS: Trailmaking, Color-Word Interference), and non-speeded exec-
utive functioning (WCST). Brain atrophy was estimated as third ven-
tricle width. Correlations were performed between brain atrophy and
behavioral measures, followed by partial correlations between brain at-
rophy and speeded executive tasks (e.g., Trails-Switching) controlling
for task-specific speed (e.g., Trails-Letter-Sequencing).
Results: Brain atrophy was associated with poorer performance on pro-
cessing speed (SDMT: r = -.53, p = .001) and speeded executive tasks
(Trails-Switching: r = .36; Inhibition: r = .41, ps < .05), but was not as-
sociated with non-speeded executive performance on WCST. Impor-
tantly, the relationship between brain atrophy and speeded executive
task performance disappeared when controlling for the speeded aspect
of the task (rps = -.18 to .19, ps > .10).
Conclusions: Although persons with MS may demonstrate poor per-
formance on measures of executive functioning, these deficits may well
be attributable to slowed processing speed rather than an independent
executive deficit. However, executive dysfunction may emerge as an in-
dependent deficit once disease crosses a critical threshold.
Correspondence: Glenn Wylie, DPhil, Neuropsychology and Neuroscience
Lab, Kessler Foundation Research Center, 300 Executive Drive, Suite
10, West Orange, NJ 07052, United States. E-mail: gwylie@
kesslerfoundation.org 

G. WYLIE & F. HILLARY. Change is good: brain activity in a work-
ing memory task is higher in TBI than in HC, but shows compara-
ble changes across time.
Objective: : In executive tasks, such as tasks involving working mem-
ory, it is frequently reported that individuals who have sustained a trau-
matic brain injury (TBI) show greater cerebral activity than healthy con-
trols (HCs) to perform at comparable levels. This increased activity is
found in a network of areas including frontal and parietal cortices. While
the activity in these regions is abnormally high, it is not known whether
this hyper-activity represents a static change, such as reorganization,
or a more dynamic change that varies with task demands. We tested this
by investigating the activity in this network at two time-points during
a critical period of recovery, with the idea that task demands would be

less during the second time-point both because recovery would be more
advanced and because of practice effects.
Participants and Methods: Seven individuals who had sustained a
TBI, and eight age- and education- matched HCs participated. The
TBI subjects were scanned 3 months after emerging from post-traumatic
amnesia, and then again 3 months later. The HCs were also scanned
twice, with a 3-month interval separating the two scans. A non-verbal
working memory task was used that required subjects to maintain in-
formation about the location and identity of faces. Working memory
load was manipulated in a blocked fashion, by increasing the number
of faces to be remembered.
Results: Individuals with TBI showed the expected increase in activity
in the fronto-parietal network, relative to HCs. However, activity in this
network decreased across time for both groups, in an additive fashion.
Conclusions: The activity in areas associated with working memory
appear to respond similarly across time in both TBIs and HCs. There-
fore, while there may be increased recruitment of these areas in TBI,
the fronto-parietal network appears to respond normally to decreasing
task demands.
Correspondence: Glenn Wylie, DPhil, Neuropsychology and Neuroscience
Lab, Kessler Foundation Research Center, 300 Executive Drive, Suite
10, West Orange, NJ 07052, United States. E-mail: gwylie@
kesslerfoundation.org 

F. GUNNING-DIXON. Neurobiological Correlates of Executive Dys-
function in Late-Life Depression: Structural and Functional MRI
Findings.
Objective: Select deficits in executive functions are present in a sub-
stantial number of older individuals with major depression. Observa-
tions from treatment trials of geriatric depression suggest that execu-
tive dysfunction is a relatively stable clinical trait that is exacerbated
during depressed states. Furthermore, the presence of executive dys-
function predicts poor response to antidepressants. Thus, in many eld-
erly depressed patients the presence of executive dysfunction appears
to be a core feature of the illness and may help us to better understand
the pathophysiology of the illness.
Participants and Methods: We used multiple magnetic resonance
imaging (MRI) techniques (FLAIR, fractional anisotropy, mor-
phometry, hemodynamic response) to examine the neurobiological
correlates of executive dysfunction in late-life depression. We hy-
pothesized that elderly depressed patients (60 to 85 years) would
exhibit both structural (e.g., low fractional anisotropy, white mat-
ter hyperintensities) and activation abnormalities in select fron-
tolimbic networks. Furthermore, we expected that abnormalities in
these networks would correlate with deficits in inhibition and cog-
nitive control.
Conclusions: Findings from these studies suggest that executive dys-
function of late-life depression is associated with abnormalities in fron-
tolimbic regions that include the dorsal anterior cingulate along with
middle and superior frontal cortices.  Implications for the diagnosis
and treatment of geriatric depression will be discussed.
Correspondence: Glenn Wylie, DPhil, Neuropsychology and Neuroscience
Lab, Kessler Foundation Research Center, 300 Executive Drive, Suite
10, West Orange, NJ 07052, United States. E-mail: gwylie@
kesslerfoundation.org 
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Symposium 2:
Neurologic Sequelae of Medical Illness:

Neuroimaging Predictors of Cognitive Outcomes

Chair: Max Gunther

Discussant: Erin Bigler

5:15–6:45 p.m. 

R.O. HOPKINS, S.C. JOHNSON, M.L. GUNTHER, R.D. STEVENS
& E.D. BIGLER. Neurologic Sequelae of Medical Illness: Neu-
roimaging Predictors of Cognitive Outcomes.
Symposium Description: Objective
In multiple areas of medicine there is increased awareness that dis-
eases, treatments and events (such as trauma or critical illness) often
have significant and persistent neurological morbidity. This sympo-
sium will examine emerging research using neuroimaging to investigate
associations between brain structure and cognitive function in patients
with medical illness, critical illness, and trauma.
Methods
Neuroimaging outcomes (e.g. structural quantitative MRI, diffusion ten-
sor imaging or DTI, and functional MRI) and relationships to cognitive
outcomes will be presented in medical populations and post-trauma.
Data suggest that medical illness, critical illness, and trauma frequently
results in neurologic injury and its associated morbidity, including ab-
normalities on brain imaging and cognitive impairments.
Results
This symposium will address cognitive and neuroimaging outcomes
following medical illness and trauma. Topics will include: 1) structural
and atrophic changes in medical and critically ill patients; 2) frontal
lobe functional imaging in critical illness and 3) neuroimaging in trauma
patients. Dr. Ramona Hopkins will discuss qMRI and cognitive outcomes
in critically ill patients. Dr. Sterling Johnson will present work on DTI
and structural neuroimaging in traumatic brain injury. Dr. Max Gun-
ther will discuss the effect of delirium on MRI and cognitive outcomes.
Dr. Robert Stevens will discuss brain structural and functional connec-
tivity changes as biomarkers for disease. Dr. Erin Bigler will chair the
session and serve as the discussant.
Conclusions
This symposium will present new and innovative imaging findings in
medical populations. Neuroimaging may be a useful technique for pre-
dicting poor cognitive outcomes following medical illness, critical ill-
ness, and trauma.
Correspondence: Max L. Gunther, PhD, Radiology, Vanderbilt Univer-
sity, 1215 21st Avenue South, Nashville, TN 37232-8300, United States.
E-mail: max.gunther@vanderbilt.edu 

S.C. JOHNSON, B.B. BENDLIN & E.K. KASTMAN. Serial Imaging
and cognitive outcomes after Traumatic Brain Injury.
Objective: Traumatic brain injury (TBI) is associated with brain vol-
ume loss, but there is little information on regional patterns of gray mat-
ter (GM) and white matter (WM) changes that contribute to overall loss,
nor is there information on the length of the time period in which ob-
servable volume loss occurs. In this presentation we will review data
from our lab on serial imaging and cognitive testing in patients with
moderate TBI. Since axonal injury is a common occurrence in TBI, an
imaging method sensitive to WM damage, diffusion-tensor imaging (DTI)
will be featured.
Participants and Methods: We examined patients at three time points:
2-3 m, 13 m, and 36 m post-injury. High-resolution T1-weighted imag-
ing and DTI were used to evaluate regional changes in the brain and neu-
ropsychological tests were administered to examine cognitive recovery.
Results: Neuropsychological function improved over time, while voxel-
based analyses of fractional anisotropy (FA), and mean diffusivity (MD)

from the DTI images, and voxel-based analyses of the GM and WM prob-
ability maps from the T1-weighted images revealed progressive atrophy
over a three year period exceeding the rate of normal aging.
Conclusions: TBI affected virtually all of the major fiber bundles in the
brain including the corpus callosum, cingulum, the superior and infe-
rior longitudinal fascicules, the uncinate fasciculus, and brain stem fiber
tracts. Relationships between atrophy and cognitive function were also
found and will be discussed.
Correspondence: Max L. Gunther, PhD, Radiology, Vanderbilt Univer-
sity, 1215 21st Avenue South, Nashville, TN 37232-8300, United States.
E-mail: max.gunther@vanderbilt.edu 

M.L. GUNTHER, A. MORANDI, P. PANDHARIPANDE, J.C. JACK-
SON, A. CANONICO, J.C. GATENBY, J.C. GORE & E.W. ELY. Neu-
rologic Sequelae of Medical Illness: Neuroimaging Predictors of
Cognitive Outcomes.
Objective: ICU delirium is a prevalent & life-threatening acute brain
dysfunction that may lead to long-term cognitive impairment following
critical illness yet little is known about the neuroradiological sequelae
of this syndrome. Only a handful of neuroimaging studies have exam-
ined brain changes following ICU delirium. It was hypothesized that pa-
tients who experienced delirium while in the ICU would exhibit atten-
uated activation in the frontal lobe during working memory.
Participants and Methods: ICU survivors were scanned at hospital
discharge and at 3-month follow-up using multiple magnetic resonance
imaging (MRI) modalities including fMRI, VBM, ASL, DTI and func-
tional connectivity. Multiple regression was used to examine the spe-
cific variance across brain activity and regions associated with duration
of delirium while controlling for relevant covariates.
Results: Patients presented with a high severity of illness. Duration of
delirium was associated with significantly lower levels of functional ac-
tivation in the dorsolateral prefrontal cortex during a working memory
task and greater activation in the parahippocampal gyrus.
Conclusions: These data suggest that critically ill survivors who have
experienced delirium exhibit an attenuated neurophysiological response
in the frontal lobe and greater activity in the parahippocampal gyrus
while attempting to sustain information in working memory. Although
larger studies are needed to confirm these results, data provide prelim-
inary evidence from functional neuroimaging that directly support re-
cent clinical findings regarding long-term neurocognitive consequences
associated with ICU delirium.
Correspondence: Max L. Gunther, PhD, Radiology, Vanderbilt Univer-
sity, 1215 21st Avenue South, Nashville, TN 37232-8300, United States.
E-mail: max.gunther@vanderbilt.edu 

R.D. STEVENS. Neurologic Sequelae of Medical Illness: Neu-
roimaging Predictors of Cognitive Outcomes.
Objective: Patients hospitalized with an acute illness face significant odds
of developing a serious neuropsychiatric complication which might take the
formofdeliriumin theacute settingorcognitive impairment in the long term.
Participants and Methods: While delirium is frequently attributed to
an underlying physiologic or metabolic disturbance, the neurobiologi-
cal mechanisms of delirium and those leading to post-acute cognitive
impairment remain largely unknown.
Results: Numerous observations suggest that fundamental aspects of
cognition and behavior including attention, vision, memory, language,
and motor planning are subserved by large-scale, distributed networks
of anatomically or functionally linked neuronal populations. It has been
hypothesized that the plasticity associated with development learning,
and disease could represent modifications in network anatomy and con-
nectivity. This prediction can be tested with the help of diffusion tensor
imaging (DTI) which yields qualitative and quantitative inferences on
white matter tracts linking cortical and subcortical structures (struc-
tural connectivity analysis), and with fMRI through the analysis of time-
dependent correlations in the blood oxygen level dependent (BOLD) sig-
nal between anatomically distinct areas (functional connectivity).
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Conclusions: Recent studies reveal a high degree of convergence be-
tween maps of correlated resting state BOLD activity and DTI-defined
white matter structures in both healthy controls and in patients with de-
velopmental, psychiatric and neurodegenerative illnesses. While the ro-
bustness of analytic methods used in functional and structural connec-
tivity needs to be consolidated, the implementation of such an approach
is likely to generate important new insight into the pathogenesis and
treatment of delirium and cognitive impairment following acute med-
ical illnesses.
Correspondence: Max L. Gunther, PhD, Radiology, Vanderbilt Univer-
sity, 1215 21st Avenue South, Nashville, TN 37232-8300, United States.
E-mail: max.gunther@vanderbilt.edu 

R.O. HOPKINS. Quantitative Brain Imaging and Cognitive out-
comes in Survivors of Critical Illness.
Objective: Acute Respiratory Distress Syndrome (ARDS) is character-
ized by severe acute lung injury, hypoxemia, has a high mortality, and
is associated with neurological, physical, and cognitive impairments.
Radiologic findings and quantitative brain imaging outcomes in sur-
vivors of critical illness were assessed.
Participants and Methods: Critically ill patients with ARDS patients
underwent brain imaging were compared to an age- and sex-matched
normal control group. Quantitative image analysis was performed blind
to patient identity and group. Volumetric measures included the lateral
ventricles, III ventricle, IV ventricle, temporal horns, total brain volume,
and cerebral spinal fluid (CSF). Neuropsychological outcomes were for
ARDS patients were assessed at hospital discharge and one year.
Results: Fifty-three percent of critically ill ARDS patients had clinical
abnormalities on radiological report. The ARDS patients had significant
brain atrophy and cognitive impairments. The ARDS patients had en-
larged lateral ventricles, third ventricle, total ventricular volume, and
increased ventricle-to-brain ratio compared to controls. In addition to
generalized atrophy there was significant enlargement in the left and
right temporal horns, which may reflect temporal lobe atrophy and
possibly hippocampal atrophy. There were no differences in fourth ven-
tricle or total brain volumes. ARDS patients with and without brain im-
aging had significant cognitive impairments in memory, attention, men-
tal processing speed, and executive function at hospital discharge and
one year.
Conclusions: Critically ill ARDS patients who underwent clinical brain
imaging had significant brain atrophy and cognitive impairments. Neu-
ropsychologists should be aware that critically ill patients are at risk to
develop brain atrophy and cognitive impairments.
Correspondence: Max L. Gunther, PhD, Radiology, Vanderbilt Univer-
sity, 1215 21st Avenue South, Nashville, TN 37232-8300, United States.
E-mail: max.gunther@vanderbilt.edu 

Paper Session 1:
Language

5:15–6:45 p.m. 

E.J. WALDRON & A.E. HERNANDEZ. Second Language Age of Ac-
quisition Effects Across the Lifespan Support the
Sensorimotor/Emergentist Model of Language Development.
Objective: Second language (L2) age of acquisition (AoA) is a factor
that has been demonstrated to modulate brain activity. What is not
well established, however, is the way in which the effects of L2 AoA vary
across developmental time. Indeed, previous neuroimaging investiga-
tions of L2 AoA have been plagued by participant samples that do not
span the range of development for when language acquisition initiated.
Participants and Methods: In order to investigate the effects of L2
AoA across the lifespan, 14 monolinguals, 11 early bilinguals and 11
late bilinguals were scanned with fMRI while performing a covert past
tense generation task.

Results: Analyses revealed a curvilinear relationship between overall
brain activity and L2 AoA. More specifically, contrasts revealed that
the greatest differences in brain activity were noted between monolin-
guals and early bilinguals, and early bilinguals and late bilinguals. Very
few differences were noted between monolinguals and late bilinguals.
Further, similar effects were noted in specific regions of the brain (e.g.,
left hemisphere Broca’s area) that have been noted to be sensitive to L2
AoA and syntax.
Conclusions: While seemingly counterintuitive with respect to the be-
havioral literature, these results align closely with the sensorimotor/emer-
gentist (S/E) model of language development. In the S/E model, lan-
guage learning in bilinguals takes place in a competitive interplay
between the first language (L1) and L2. For early bilinguals, this in-
terplay results in functionally disparate representation of the L2, whereas
the L2 of late bilinguals acts in an overlapping and parasitic manner of
the L1 due to already established language networks.
Correspondence: Eric J. Waldron, M.A., Psychology, University of Hous-
ton, 126 Heyne Building, University of Houston, Houston, TX 77204,
United States. E-mail: ejwaldron@uh.edu 

P.A. SUAREZ, T. GOLLAN, L. ARTIOLA I FORTUNY, I. GRANT,
R. HEATON & M. CHERNER. Degree of Bilingualism predicts In-
terference scores on a Spanish version of the Stroop Test.
Objective: Studies have shown reduced Stroop interference in bilinguals
compared to monolinguals defined dichotomously, but no study has ex-
plored how varying degree of second language fluency, as may occur in
immigrant groups, might affect linguistic inhibitory control. We exam-
ined effects of English fluency on the ability to inhibit the automatic
reading response on the Golden Stroop Test administered in Spanish.
Participants and Methods: Participants were 75 female and 73 male
adult native Spanish speakers from the U.S.–Mexico border region. Years
of education ranged from 7 to 20 (M=12.5, SD=3.2), and age ranged
from 20 to 63 (M=37, SD=9.5). Degree of bilingualism was calculated
as the ratio of English words to total words produced in both languages
using the Controlled Oral Word Association Test with letters PMR in
Spanish and FAS in English. Effects of English fluency on the Stroop
Test were examined with linear regression including the bilingualism in-
dex and years of education as predictors.
Results: Bilingualism index, ranging from 0 to .67 (median= 0.37), and
education were significantly correlated (r= .40, p< 0001). However,
stronger bilingualism but not higher education, predicted better speed
on the interference trial (β= 16.6, p= 0.003), and better interference ra-
tio scores (β= 11.22, p= 0.02). On the other hand, neither variable en-
tered into a regression equation, predicted more simple processing speed,
as measured by the word reading and color-naming trials.
Conclusions: Consistent with the Inhibitory Control Theory, greater
bilingualism was predictive of better inhibition, as measured by the color-
word trial and interference ratio. Greater bilingualism resulted in bet-
ter suppression of the automatic reading response, independently of
education. Further studies are needed to determine whether bilingual-
ism improves suppression, or whether people with better suppression
are more likely to become bilingual, or both. Possible other background
advantages not captured by education should also be examined.
Correspondence: Paola A. Suarez, M.A., Psychiatry, UCSD, 150 W. Wash-
ington St 2nd Floor, 0603H, San Diego, CA 92103, United States. E-
mail: pasuarez@ucsd.edu 

D. COLACO, A. MINEIRO & A. CASTRO-CALDAS. Measuring the
impact of literacy in paraphasias of aphasic patients.
Objective: Previous studies suggest that illiterate subjects are unaware
of a phonological structure of oral language. This fact may influence the
characteristics of aphasic speech, namely the structure of paraphasias.
Participants and Methods: Three groups of aphasic patients were in-
cluded belonging to different educational level: illiterate subjects (group
i.) subjects with two levels of schooling (basic school – 4 to 9 years –
group ii, and advanced school– graduate to PhD studies – group iii).A
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test battery composed by two subtests: (i) a naming test with words
that belong to three distinct groups: highly frequent simple words, low
frequency simple words and complex low frequent words; and (ii) a word
repetition test was used. The naming subtest was established based on
morphological criteria and in linguistic corpus frequency criteria. The
whole battery was applied to aphasic speakers with Broca, conduction
and anomic aphasia and allowed us to establish the comparison between
paraphasia types (phonological, morphological and semantic errors).
Results: Results showed that there are differences among the groups
that can be interpreted as related to the level of literacy. In naming tests,
illiterates tend to have problems at the semantic level, in repetition phono-
logical paraphasias are different between groups. These differences con-
cern the semantic level in naming tasks and the phonogical level in rep-
etition tasks.
Conclusions: The arrangment of the neural substract responsable for
language processing is influence by education. Less educated subjects
process language primarily through semantics - which is relected in nam-
ing tests - and are unawere of phonological structures - which is reflected
in repetition tasks.
Correspondence: Alexandre Castro-Caldas, MD, PhD, Institute of Health
Sciences, Catholic University of Portugal, Palma de Cima, Lisbon 1649-
023, Portugal. E-mail: acastrocaldas@ics.lisboa.ucp.pt 

P.T. CIRINO, T.D. TOLAR, M.A. ROMAIN, A.E. BARTH, S. VAUGHN,
C.A. DENTON & D.J. FRANCIS. Reading Components and Diffi-
culties in Middle School Students.
Objective: We sought to identify latent factors of decoding, fluency, and
comprehension from a variety of reading measures administered to mid-
dle school students. We also expected that reading difficulties, where
found, would be broad-based, rather than specific to comprehension.
Participants and Methods: The sample consisted of 1,728 students
from seven middle schools. Multi-group confirmatory factor analysis
evaluated ten measures of decoding (WJ-III Letter Word Identification,
Word Attack), fluency (TOWRE Sight Words, word lists, passages), and
comprehension (WJ-III Passage Comprehension, GRADE Comprehen-
sion, experimental assessment, AIMSweb Mazes, Sentence Reading Ef-
ficiency (TOSRE)). “Struggling” readers (n = 1,016) were defined on
the basis the state achievement test; 712 “typical” readers were also as-
sessed. Difficulties in decoding, fluency, and comprehension were iden-
tified as performance on index measures of these skills at or below the
25th %ile.
Results: Four factors were identified, including the three expected, as
well as a fourth that combined reading requirements. Model fit was good
when parameters for groups (factor pattern, factor loadings, intercepts,
residual variances) were individually estimated, χ2(59) = 368.27, CFI
= .97, RMSEA = .078, SRMR = .040, but declined when constrained to
be equal across groups, χ2(84) = 928.546, CFI = .91, RMSEA = .108,
SRMR = .257, suggesting a lack of measurement invariance. Among
struggling readers, the rate of difficulties in decoding, fluency, and com-
prehension were 65%, 57%, and 58%, respectively. In contrast, rates of
difficulties specific to each of these areas were only 1%, 7%, and 21%.
Conclusions: The three expected factors were identified, although meas-
ures that combine reading requirements comprised their own factor.
However, the meanings of these factors may differ in struggling vs. typ-
ical reader groups. Reading difficulties in middle school students are
generally not specific to comprehension.
Correspondence: Paul T. Cirino, PhD, Psychology, University of Hous-
ton, UH TMC Annex, 2151 W Holcombe Blvd, 224a, Houston, TX
77204-5053, United States. E-mail: pcirino@uh.edu 

J. BENNETT & S.P. VERNEY. The Importance of Bilingual History
in Assessing Tasks Requiring Cognitive Flexibility.
Objective: Clinicians and researchers often assume that neuropsycho-
logical tests are valid for individuals who appear fluent in English re-
gardless of one’s bilingual status. However, bilingualism is complex,
affecting several cognitive systems including those accessed during neu-

ropsychological testing. Bilingualism may provide advantage in linguistic
and cognitive flexibility, yet may prove a disadvantage on performance
when tests rely on verbal performance or processing speed. The pur-
pose of this research is to investigate the association between linguistic
history and performance on tasks that require cognitive flexibility.
Participants and Methods: Hispanic bilingual undergraduate students
who reported being fluent in both English and Spanish (n=47) com-
pleted the General Ability Measure for Adults (GAMA), The Trail Mak-
ing Test (TMT), the Wide Range Achievement Test 3 (WRAT3) Read-
ing subtest, and the Controlled Oral Word Association Test (COWA).
Results: Younger age of second language (L2) acquisition was signifi-
cantly correlated with better performance on measures of cognitive flex-
ibility (TMT-B), phonemic and semantic verbal fluency (COWA), and
English language proficiency (WRAT3-Reading), but not correlated with
simple processing speed (TMT-A) or general cognitive ability (GAMA).
These findings suggest that the age of L2 acquisition is associated with
better cognitive flexibility. In addition, WRAT3-Reading scores were not
significantly associated with the other neuropsychological test scores;
therefore, earlier age of L2 acquisition better accounts for improved per-
formance than English proficiency on tasks that require cognitive flex-
ibility for bilinguals.
Conclusions: Clinicians and researchers will better serve the bilingual
population by assessing language history, including the age at which the
second language was acquired, during tests requiring cognitive flexibility.
Correspondence: Jennifer Bennett, M.S. Psychology, Psychology, Uni-
versity of New Mexico, 1 University of New Mexico, MSC03-2220, Al-
buquerque, NM 87131-1161, United States. E-mail: jenben@unm.edu 

Poster Session 1:
Aging, Dementia(Alzheimer’s),
HIV/AIDS/Infectious Disease,

5:15–6:45 p.m.

Aging

T.J. ARENTSEN, D. YI, S. PANOS, H. SCHROEDER, W.S. BROWN
& S.D. MARION. Interhemispheric Transfer Time (IHTT) and Ex-
ecutive Functioning: A Healthy Aging Examination of the Speed of
Cortical Communication.
Objective: Research on aging and cognition has led to better under-
standing of neural pathways underlying executive functioning in older
adults. With advancing age, the Corpus Callosum (CC) may decrease
in size at a faster rate than the posterior CC, yet few have studied speed
of interhemispheric communication in relation to executive functioning.
We tested the hypothesis that slower interhemispheric transfer time
(IHTT) predicts less efficient executive functioning in older adults.
Participants and Methods: Participants were 15 older adults ages
65-85 compared with 16 younger adults ages 23-37. Measures included
N1 latency of P3 and P4 visual evoked potentials (EP) from unilateral
trials of a pattern-matching task. N1 latencies for left (P3) and right
(P4) EP’s were subtracted to calculate IHTT. Executive functioning was
assessed via the D-KEFS.
Results: IHTT was largely unrelated to executive functioning, although
faster IHTT predicted better verbal fluency in both groups. Shorter P3
and P4 latencies to lateralized visual patterns, a marker of neuronal ef-
ficiency, predicted faster D-KEFS inhibition and semantic fluency per-
formance. Interestingly, LVF (RH) EP latency was correlated with in-
hibition and semantic fluency for older (r’s >0.54, p < 0.05) by not
younger adults.
Conclusions: Results suggest that early neuronal speed of transferring
information across hemispheres may predict fluency performance (or
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efficient fluency); however, executive functioning was more strongly pre-
dicted by speed of arrival of information to the contralateral hemisphere.
These findings are consistent with previous findings that aging affects
subregions of the CC in a non-generalized fashion. Future studies need
to incorporate measures of frontal functioning in relation to the speed
of executive functioning.
Correspondence: Timothy J. Arentsen, MA, School of Psychology, Fuller
Theological Seminary, 285 N Oakland Ave #15, Pasadena, CA 91101,
United States. E-mail: TimJArentsen@gmail.com 

A.L. AUSTIN, R. ADAMS, J. SCOTT, L.S. MILLER &
L.E. BAADE. State Anxiety, Trait Anxiety and Depressive Symp-
toms minimally affect Global Cognitive Performance in an El-
derly Sample.
Objective: This follow-up retrospective study evaluated the size and
unique proportion of variance that state anxiety accounted for above
and beyond symptoms of depression and trait anxiety. Specific cogni-
tive domains were also examined. It was hypothesized that state anxi-
ety shared variance with global cognitive performance above and be-
yond symptoms of depression and trait anxiety.
Participants and Methods: Participants were 220 adults, between 65
and 89 years (M = 73.88, SD = 5.40), referred for outpatient neu-
ropsychological assessment at the OU Health Sciences Center Neu-
ropsychology Laboratory. Participants completed the Mini Mental State
Examination (MMSE), Repeatable Battery for the Assessment of Neu-
ropsychological Status (RBANS), Geriatric Depression Scale (GDS), and
the State-Trait Anxiety Inventory (STAI).
Results: Hierarchical regression analyses indicated that education, gen-
der, depression, trait and state anxiety accounted for significant vari-
ance in RBANS Total score (Adj R2 = .09, F [5, 214] = 5.42, p < .001).
Depression alone was not significant, (β = -.09, p > .05). State anxi-
ety accounted for marginal variance beyond education, gender, de-
pression and trait anxiety (β= -.13, p = .08; Adj R2 change = .01, p =
.08). The RBANS Attention Index score also shared variance with de-
pression, trait anxiety and state anxiety (Adj R2 = .14; F (5, 214) =
8.09, p < .001).
Conclusions: Results indicated that state anxiety shared minimal vari-
ance with global cognitive performance beyond education and gender,
while depression and trait anxiety did not. Further, the variables shared
a negative relationship with attention. Clinical meaningfulness of these
finding are discussed.
Correspondence: Amie L. Austin, Ph.D., Psychiatry and Behavioral Sci-
ences, University of Kansas School of Medicine-Wichita, 1010 N.
Kansas, Wichita, KS 67214, United States. E-mail: Amie.Austin@gmail.
com

L. DRAG, L.A. BIELIAUSKAS, S.A. LANGENECKER & K.E. HA-
ZLETT. Patterns of Brain Activation Associated with Visuospatial
Processing in Older and Younger Adults.
Objective: Visuospatial functioning is one domain disproportionately
affected by the normal aging process. The current study used fMRI to
identify functional changes that may accompany these age-related be-
havioral declines in visuospatial ability.
Participants and Methods: Healthy non-demented older adults (OA;
ages 70-85) and younger adults (YA; ages 20-35) completed a Figure-
Ground Test in which they made yes/no decisions regarding whether a
line-drawn figure was present in complex (experimental condition) and
simple (control condition) arrays of figures. Within the experimental
condition, figures were either overlapping or embedded. This task was
completed twice, once during fMRI scanning and once during a behav-
ioral session. Participants also completed a brief neuropsychological
battery.
Results: Preliminary ANOVAs with behavioral data from 6 OA and 11
YA showed that OA made more errors in the experimental condition of
the Figure-Ground Test (81% accuracy in YA compared to 72% in OA;
p = .08) but not the control condition. Preliminary fMRI data from seven

participants (five YA, two OA) showed activations in the bilateral pre-
cuneus and superior parietal lobule (greater extent on the right) for the
embedded condition relative to the control condition as well as for the
overlapping condition relative to the control condition (greater extent
on the left).
Conclusions: These preliminary data demonstrate a trend towards age-
related decrements in visuospatial processing and identify anatomical
regions that may underlie these age-related differences. Additional be-
havioral and fMRI data are currently being collected and will allow us
to examine the underlying functional correlates associated with age-re-
lated changes in visuospatial functioning.
Correspondence: Lauren Drag, Ph.D., University of Michigan, 2101
Commonwealth Blvd Ste C, Ann Arbor, MI 48103, United States. E-
mail: ldrag@umich.edu 

A.L. FISCHER, A. COOLIN, R. JAYAKAR, D.M. BERNSTEIN &
W.L. THORNTON. Presence of Vascular Illness Negatively Impacts
Theory of Mind in Older Adults.
Objective: Age differences in theory of mind (ToM) exist after accounting
for age-related differences in traditional neuropsychological performance
(memory, executive function, processing speed). Previous research has
shown health to impact the relationship between older age and declining
cognition. The current study addressed whether health, as measured by
vascular illness, may influence ToM reductions observed in late life.
Participants and Methods: Seventy-three older adults (aged 51 - 86)
completed an interactive false-belief task (measuring ToM). Two groups
comparable in age, gender, and education were established based on the
presence (n = 37) or absence (n = 36) of vascular illness (hypertension,
diabetes, high cholesterol). Neuropsychological indicators (WAIS Digit
Symbol Coding, D-KEFS Color-Word Interference) and depressive symp-
toms (CES-D) were measured for all participants. Regression analyses
were conducted to determine whether neuropsychological or health fac-
tors were predictors of ToM performance.
Results: The two groups performed similarly on all measures except
ToM (t (70) = 2.11, p < .05), where the illness group exhibited more er-
rors. In the regression model, age and neuropsychological abilities were
not significant predictors of ToM performance. The presence of vascu-
lar illness uniquely accounted for 6% of the variance in ToM, over and
above age, depressive symptoms, and neuropsychological performance
(ΔR2 = .06, F (1, 69) = 4.49, p < .05).
Conclusions: Age differences in ToM may be independent of differences
in traditional neuropsychological abilities. The current findings suggest
that the presence of vascular illness may be an important and previously
unrecognized predictor of ToM performance in later life.
Correspondence: Ashley L. Fischer, B.Sc., Psychology, Simon Fraser Uni-
versity, 1101 - 2289 Yukon Crescent, Burnaby, BC V5C 0B2, Canada.
E-mail: alf3@sfu.ca 

H.M. GONZÁLEZ, M. JOHNSON-JENNINGS & W. TARRAF. What
do parents have to do with my cognitive reserve?
Objective: To examine if the association between individual-level edu-
cational achievement and cognitive functioning in later life is explained
by early childhood influences.
Participants and Methods: Design: Prospective cohort study data
(Health and Retirement Study HRS; 1998-2006), a multistage proba-
bility sample of adults 51 years and over in 1998, were analyzed. 
Setting: Contiguous 48 United States
Participants: Nationally representative sample of older adults (N=18,465)
Main Outcome: Telephone Interview of Cognitive Status. 
Main Predictors: Individual-level achievement (i.e., educational and oc-
cupational) and childhood SEP (i.e., paternal education and profession).
Results: In model 1, individual-level achievement was significantly as-
sociated with global cognitive function (B=0.560, z=32.07, p<0.001;
controlling for age, sex and race). Parental SEP was added to model 1;
was significantly associated with global cognitive function and sub-
stantially attenuated (moderated?) the association between individual-
level achievement and cognition.
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Conclusions: Individual-level achievement and early childhood envi-
ronment contribute to one’s cognitive reserve in later life. Further, child-
hood deprivation is associated with increased risk for cognitive decline.
Parental SEP and individual-level achievements are proxies for many
environmental, emotional and nutritional factors that are influential
throughout life, perhaps including non-specific protective factors against
cognitive decline in later life.
Correspondence: Hector M. González, PhD, Family Medicine, Wayne
State University, 87 East Ferry Street, 234 Knapp Bldg, Detroit, MI
48202, United States. E-mail: hmgonzalez@med.wayne.edu 

L. GUIDOTTI, M. SEIDENBERG, K. NIELSON, J. WOODARD,
S. DURGERIAN, P. ANTUONO & S. RAO. Semantic Knowledge and
Recognition Accuracy for Famous Names from Different Time
Epochs Predicts Memory Decline in Asymptomatic Elderly.
Objective: Episodic memory is the most common area of cognitive de-
cline across the spectrum from normal cognitive aging to Alzheimer’s
Dementia (AD). Prediction of episodic memory decline has important
clinical and theoretical implications. This study examined if semantic
knowledge of famous people from different time epochs (recent, remote,
and enduring) was associated with episodic memory decline among
asymptomatic older subjects.
Participants and Methods: 78 asymptomatic subjects (Mage=73 years)
were administered a recognition test for Recent (Angelina Jolie), Remote
(Phil Silvers), and Enduring (Paul Newman) famous names. Measures
of semantic knowledge, recognition accuracy, and recognition reaction
time for the famous names were collected. The Rey Auditory Verbal
Learning Test (RAVLT) and Dementia Rating Scale (DRS-II) was used
to evaluate episodic memory at baseline and 18 months later. After 18
months, 27% of the sample declined at least 1 SD (Decliners, n=20)
while the remainder scored within 1 SD of their previous performance
(Non-Decliners, n=20). Age and education did not differ between groups.
Results: At baseline, decliners were less accurate than non-decliners in
accuracy of recognizing famous names only in the Recent time epoch
(p= .02), and also showed poorer performance than non-decliners in se-
mantic knowledge for famous names only from the Enduring time epoch
(p = .04). There were no differences between groups in reaction time
across time epochs.
Conclusions: Findings are consistent with the notion that the ability to
acquire recent information and update previously acquired semantic
knowledge may be important markers for subsequent memory decline
in the asymptomatic elderly.
Correspondence: Leslie Guidotti, M.S., Psychology, Rosalind Franklin
University of Health and Sciences, 1100 W. Cornelia Ave, Unit #133,
Chicago, IL 60657, United States. E-mail: leslie.guidotti@my.rfums.org 

J. GURCZYNSKI & M. DANIEL. Association Between Verbal “In-
telligence” and Verbal Memory in the Elderly.
Objective: Research has demonstrated an association between IQ and
memory test performance for all levels of intelligence, but the nature of
the relationship varies between studies. Clinically, discrepancies between
intelligence level and memory performance are suggestive of possible
neuropsychological deficit. The research in this area with older adults
is scant and therefore the purpose of this study was to determine if
there is an association between verbal “intelligence” and verbal mem-
ory and learning in elderly adults.
Participants and Methods: Volunteer participants were 17 men and
31 women age 80-89. All subjects were screened and had no signifi-
cant history of, or current medical / psychological problems or substance
use. Subjects were administered WAIS-3 Vocabulary and the Rey Au-
ditory Verbal Learning Test (AVLT) as part of a larger neuropsycho-
logical battery.
Results: The correlation between Vocabulary scaled scores and AVLT
Total Recall raw scores was significant (r(46) = .38, p < .007). Subjects
were divided into two groups based on Vocabulary scaled score: 7-10
(n = 15) and 11-18 (n = 33). The groups’ mean (standard deviation)

Total Recall scores were significantly different: 7-10 = 26.67 (4.85); 11-
18 = 34.06 (9.55) (F = 8.0, p < .007). The correlation between Vocab-
ulary and AVLT Delayed Recall scores was not significant (r(46) = .26,
p = .090). The difference between the two groups’ mean Delayed Re-
call score also was not significant (F = 2.99, p = .090).
Conclusions: For patients in their 80’s, overall verbal ability is signif-
icantly associated with efficiency of learning verbal information. In con-
trast, verbal ability is not significantly associated with delayed verbal
memory.
Correspondence: Jessica Gurczynski, M.S., Pacific University, 15465 SW
Tephra Terrace, Beaverton, OR 97007, United States. E-mail:
gurc5188@pacificu.edu 

J. GURCZYNSKI, M. DANIEL & P. MICHAEL. Association Between
Verbal and Visual-Graphic Memory Change in the Elderly.
Objective: Normative data for many tests indicate age-related declines
are more pronounced for visual-graphic than for verbal memory tests.
The purposes of this study were to determine: 1.) if there is a signifi-
cant decline in verbal and visual-graphic learning and memory during
the 8th decade and; 2.) if the extent of decline is different for verbal
and visual-graphic learning and memory.
Participants and Methods: Volunteer participants were 17 men and
32 women age 80-89. All subjects were screened and had no significant
medical / psychological problems or substance use. Subjects were ad-
ministered the Rey Auditory Verbal Learning Test (AVLT) and the Brief
Visuospatial Memory Test-Revised (BVMT-R) as part of a larger neu-
ropsychological battery.
Results: The correlations between age and AVLT Total Recall and De-
layed raw scores were not significant (r(47) = -.083, p = .572; r(47) =
-.143, p = .328). The correlation was significant for age and BVMT-R
Total raw score (r(47) = -.328, p = .021) but not for age and BVMT-R
Delayed raw score (r(47) = -.185, p = .204). The differences in corre-
lations for age and AVLT vs. BVMT-R Total raw scores were not signif-
icant (Z = 1.23, p = .108); neither were the differences in correlations
for age and AVLT vs. BVMT-R Delayed raw scores significant (Z = .21,
p = .417).
Conclusions: These findings suggest there is not a significant decline
in verbal learning or delayed recall during the 8th decade. There is a
significant decline in visual-graphic learning efficiency but not delayed
recall. Although the extent of decline in learning efficiency is somewhat
greater for visual-graphic than verbal material, the difference was only
marginally statistically significant.
Correspondence: Jessica Gurczynski, M.S., Pacific University, 15465 SW
Tephra Terrace, Beaverton, OR 97007, United States. E-mail:
gurc5188@pacificu.edu 

C.I. HIRSHSON, Y. GOLDIN-LAURETTA & R. HOLTZER. Using
robust sampling procedures to examine gender differences in Neu-
ropsychological test performance in older adults.
Objective: Examine the effect of gender on neuropsychological test per-
formance in a large community-based cohort of older adults using ro-
bust (ie., longitudinal) sampling procedures (Holtzer et al 2008). Pro-
vide robust norms for neuropsychological tests stratified by gender.
Participants and Methods: Participants were non-demented individ-
uals age 70 years and older (N=305) enrolled in the Einstein Aging Study
(EAS). As previously described, dementia free status in the robust sam-
ple was ascertained based on baseline performance and two consecu-
tive yearly follow-up visits. 
Individual neuropsychological tests served as the dependent measures
in three separate MANOVAs that assessed the cognitive domains of at-
tention/executive function, verbal IQ and memory. Gender served as the
two-level quasi independent variable. Analyses controlled for age, edu-
cation, ethnicity, medical comorbidity, and general cognitive status.
Results: MANOVAs showed significant gender effects on attention/ex-
ecutive function [Wilks’s L=.95, F(5, 224)=2.36, p=0.004], verbal IQ
[Wilks’s L=.91, F(4, 252)=6.13, p<0.001], and memory [Wilks’s L=.96,
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F(2, 294)=5.60, p=0.004]. ANOVAs, conducted as follow-up tests with
Bonferroni correction, showed that men performed better than women
on the Block Design [F(1, 228)=5.43, p=0.021] and Information sub-
tests [F(1, 255)=18.20, p=<0.001] and on the Boston Naming test [F(1,
255)=3.92, p=0.049]. Women performed better on the Free and Cued
Selective Reminding Test [F(1, 295)=4.93, p=0.027] and on the Cate-
gory Fluency test [F(1, 295)=8.18, p=0.005]. Gender differences on
Trails A & B, FAS and the Digit Span and Vocabulary subtests were not
significant.
Conclusions: These findings suggest that normative neuropsychologi-
cal data for older adults should be stratified by gender.
Correspondence: Chari I. Hirshson, MA, Psychology, Yeshiva University,
Albert Einstein School of Medicine, 1300 Morris Park Avenue, Bronx,
NY 10461, United States. E-mail: charicohen@gmail.com 

A.B. INSCORE, N.E. SILVERMAN, J.D. SORKIN, L.W. FORRESTER
& A.P. GOLDBERG.Yoga Improves Cognitive Functioning in Post-
menopausal Women: A Preliminary Study.
Objective: Obesity in postmenopausal women increases risk for car-
diovascular disease and is associated with cognitive dysfunction. We hy-
pothesized that yoga, which has been associated with health and cog-
nitive benefits, would improve cognitive functioning in healthy
postmenopausal women.
Participants and Methods: Nine healthy postmenopausal women rang-
ing in age from 49-60 years, with BMI between 23-34 kg/m2 partici-
pated in 3 months of yoga training. Attention/working memory, learn-
ing and memory, processing speed, executive functioning, visuospatial
ability, and psychomotor speed were assessed with a number of tradi-
tional (paper and pencil) neuropsychological assessment instruments as
well as computerized measures (ANAM).  A dual task involving walk-
ing and mental arithmetic assessed multitasking.
Results: There were significant improvements in performance on meas-
ures of processing speed across sessions (Stroop word baseline raw =
93.0, post-test raw = 100.8, p<.005; ANAM Stroop color baseline
throughput = 74.2, post-test throughput = 82.8, p<.007). The processing
speed findings were reinforced by the observed increase in number of
serial 7 calculations completed during dual task at post-testing (p<.002).
Additionally, there was a trend towards improved verbal learning (CVLT-
II Trials 1-5 baseline total = 51.6, post-test total = 55.9, p<.065). Per-
formance in other neurocognitive domains, including reaction time, at-
tention, motor speed, and executive functioning was unchanged.
Conclusions: A three-month yoga intervention improves processing
speed and has a tendency to improve verbal memory in healthy lean and
obese postmenopausal women. Our findings suggest that the mind-body
training achieved by yoga improves cognitive functioning and may have
broader health benefits than more traditional exercise programs.
Correspondence: Anjeli Inscore, VA Maryland Health Care System, 10
N. Greene St., BT/MH/116, Baltimore, MD 21201, United States. E-
mail: anjeli.inscore@va.gov 

A. KAUNG, J. HIMALI, A. BEISER, S. DEVINE, E. KAPLAN, S. SE-
SHADRI, P.A. WOLF & R. AU. Relationship between Framingham
Stroke Risk Profile and Clock Drawing Performance.
Objective: Previous epidemiologic studies have demonstrated strong as-
sociations between stroke risk factors and cognitive impairment. This
project examines the relationship of Framingham Stroke Risk profile
(FSRP), a composite index of cardiovascular risk factors that measures
10 year probability of stroke to performance on the Clock Drawing
Test (CDT).
Participants and Methods: Clock drawings from 1544 Framingham
Heart Study Offspring participants (M age =60, 54% female, stroke and
dementia free) were examined using a 24-point error scoring system
for both command and copy conditions. We analyzed the CDT summary
score and a binary subscore for time setting (using a cutoff of >0.5).
Age, sex and education adjusted linear and logistic regression models
were used.

Results: The association between the FSRP components and the CDT
summary score was not significant under either command or copy con-
ditions. Under the command condition, among participants aged > 60
years, FSRP was associated with an increased chance of making time
setting errors (OR associated with 1 unit increase in log FSRP, OR=1.44;
p=0.022). Current smokers were 64% more likely to make time-setting
errors (OR=1.64; p=0.019); among smokers > 60 years, it was twice as
likely (OR=2.01; p=0.033). In patients>60 years, a significant associ-
ation was found between history of diabetes and time-setting errors
(OR=1.63, p=0.049).
Conclusions: CDT performance under the copy condition was not as-
sociated with the FSRP or its components. Under the command condi-
tion, CDT time-setting errors were associated with smoking; and, in
those >60 years, with FSRP, smoking and diabetes. Hypoperfusion of
the frontal regions may underlie these executive function impairments.
Correspondence: Rhoda Au, Ph.D., Neurology, Boston University School
of Medicine, B608, 715 Albany Street, Boston, MA 02118, United States.
E-mail: rhodaau@bu.edu 

M. KRAYBILL, Y. SUCHY & K. PARRY. The Utility of a Motor Pro-
gramming Task in the Prediction of Functional Independence
Over Time.
Objective: Age-related declines in cognitive functioning are known to
be associated with changes in instrumental activities of daily living
(IADLs). However, it can be difficult to determine whether subtle cog-
nitive changes in relatively high-functioning individuals will be relevant
to real-world functional problems. There may also be a discrepancy be-
tween self-reported versus actual functional abilities. The purpose of
this study was to examine the utility of a brief motor programming (MP)
task in the prediction of IADL errors one year after an initial evaluation.
Participants and Methods: 50 older adults (age 60 to 87) completed
an initial battery of neuropsychological tests and returned for a follow-
up evaluation approximately one year later. Testing included a com-
puterized MP task (i.e., Push-Turn-Taptap task from the Behavioral
Dyscontrol Scale-electronic version), Mattis Dementia Rating Scale
(DRS), self-reported IADLs, and a performance-based IADL measure.
Results: Components of MP (i.e. motor-planning, motor-learning, and
motor-control) were a) correlated with both initial and follow-up DRS
scores (r values ranged from -.30 to -.58 with all p values <.05), and
b) significant predictors of both self-reported and performance-based
IADLs at the time of follow-up, even after controlling for demographic
variables and initial IADL performance (Self Report: R square
change=.155, p<.05, Performance: R square change=.150, p<.05).
Conclusions: MP tasks are associated with global cognitive function-
ing and may provide a useful way of assessing individuals’ risk for de-
veloping future IADL problems. Such tasks may be uniquely advanta-
geous for assessing subtle functional changes since they are less
confounded by visuospatial, language, or memory abilities.
Correspondence: Matthew Kraybill, M.S., Psychology, University of Utah,
380 S. 1530 E., Room 502, Salt Lake City, UT 84112, United States.
E-mail: mkraybill@gmail.com 

J.L. KUBIK & W.L. THORNTON. Medical Illness Burden and Self-
rated Health in Relation to Older Adults’Everyday Problem Solving.
Objective: Everyday problem solving (EPS) is predictive of real world
functioning, and is related to objective as well as subjective measures of
health (i.e. medical illness burden and self-rated health; SRH). We extended
previous findings by comparing how well specific types of illness burden,
(vascular versus non-vascular), as well as self-rated physical functioning
(SRPF) and self-rated mental health (SRMH) predict EPS performance.
Participants and Methods: Participants were 93 community-dwelling
adults aged 55 and over. Vascular and non-vascular burden were each
defined as 0-1 versus 2 or more of the respective types of illnesses. Self-
rated physical and mental health scales were derived from the Short-Form
36. EPS performance was based on the number of participants’ solutions
to 16 everyday problems that were: 1) unique and 2) safe and effective.
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Results: Demographic and predictor variables determined to be signif-
icantly correlated with EPS performance were entered into a hierarchi-
cal regression analysis; age, education, and gender on step one, and vas-
cular burden and SRPF on step two. After taking into account
demographic variables, only SRPF was a significant predictor of EPS
performance, with the final model predicting 40.4% of the total vari-
ance in EPS performance.
Conclusions: Results suggest that regardless of the number or type of
medical diagnoses, individuals’ subjective perception of their physical
health is directly related to EPS performance. Specifically, the extent to
which individuals feel limited by their physical condition may provide
information regarding their real-world problem solving; highlighting the
utility of SRPF as a potential indicator of the EPS ability of commu-
nity-dwelling older adults.
Correspondence: Jessica L. Kubik, B.A., Psychology, Simon Fraser Uni-
versity, 8888 University Dr., Burnaby, BC V5A 1S6, Canada. E-mail:
jkubik@sfu.ca 

E.M. LANE, T.E. CONTURO, D.F. TATE, J. PRICE,
A.R. MCMICHAEL, D. ROMO, J. HEAPS & R.H. PAUL. The Role of
IQ as a Protective Measure Against Age-Related Decline in Frontal
White Matter and Cognition.
Objective: Previous research has noted correlations between declines in
cognitive function and decreases in frontal white matter volumes in ag-
ing. Additionally, research in diseased populations shows that IQ, a proxy
measure of cognitive reserve (CR), has a protective effect on cognition.
The purpose of the present study is to determine whether individuals
with age-related reductions in frontal white matter volume perform bet-
ter on measures of executive function if they have a higher CR value.
Participants and Methods: Fifty-six healthy individuals aged 51 to 85
(mean=63.52, SD=8.01) underwent 3T MRI and executive function tests
(Trail Making B, Letter-Number Sequencing, FAS letter fluency, RBANS
Digit Span, DKEFS Stroop Task, and Maze Completion). Estimated
IQ, an indicator of CR, was derived from the reading recognition por-
tion of the Wide Range Achievement Test (WRAT).
Results: RBANS Digit Span (r=0.27), Letter-Number Sequencing (r=0.30),
and FAS (r=0.47) correlated with frontal white matter volume. Individ-
ual regression analyses with these variables were also significant. However,
when WRAT scores were added to each regression as a moderator, only
Letter-Number Sequencing remained significant (F (1, 53)=4.47; p=0.04).
Conclusions: Despite relationships between select measures of execu-
tive function and frontal white matter volume, only Letter-Number Se-
quencing remained significant when a CR variable was added into the
regression model as a moderator. These findings suggest that CR may
act as a buffer against performance decline on tasks involving working
memory and attention as associated with age-related decreases in frontal
white matter volume, though the effect may be limited in scope.
Grant Support: U.S. NIH R01 grants NS52470 and NS39538.
Correspondence: Elizabeth M. Lane, Psychology M.A., Behavioral Neu-
roscience, University of Missouri - St. Louis, 815 Leland Avenue 1S,
Saint Louis, MO 63130, United States. E-mail: emlane@umsl.edu 

E.C. LERITZ, W.P. MILBERG, D.H. SALAT, M. VALMAS, C.E. BAR-
BER, V.J. WILLIAMS, J.L. RUDOLPH, L. LIPSITZ &
R.E. MCGLINCHEY.The Relation of Source Memory and Item Mem-
ory to Brain Structure in Cerebrovascular Risk.
Objective: This study examined how source memory (SM) and item
memory (IM) differentially relate to brain structure in individuals with
varying degrees of risk for cerebrovascular disease (CVD).
Participants and Methods: Thirty-eight older adults with no history
of CVD diagnosis underwent high-resolution T1-weighted magnetic res-
onance imaging (MRI) for automated segmentation of brain structures
as well as for estimation of cortical thickness. Each participant also com-
pleted a memory experiment designed to assess item and source mem-
ory (Glisky et al. 1995). Measures of blood pressure, serum cholesterol
and glucose were also obtained.

Results: Better source memory performance was associated larger
volume of both the left and right hippocampus, while item memory
was only associated with left hippocampal volume. However, these
relationships were only significant for those participants with lower
ranges of CVD risk. There was a trend such that higher scores on
indexes of SM were associated with greater thickness of the medial
frontal cortex, but this association did not appear to be impacted by
risk for CVD.
Conclusions: These data support previous studies suggesting that SM
and IM are related to hippocampal integrity, and that SM may be addi-
tionally supported by the frontal lobes. However, these results provide
additional insight into the fact that these relationships may be influ-
enced by the degree of risk for cerebrovascular disease. Finally, these
data highlight the important role of including such risk factors when ex-
amining memory function in what is currently conceptualized as the
“normal aging” process.
Correspondence: Elizabeth C. Leritz, PhD, GRECC, Boston VA Health-
care System, 150 South Huntington Avenue, GRECC 182 JP, Jamaica
Plain, MA 02130, United States. E-mail: bleritz@nmr.mgh.harvard.edu 

J. LINCK, J. SCOTT, M. HOLLIMON & R. ADAMS. Classification
Rates in a Group of Outpatients with Neurologic Illness and a Group
of Healthy Controls Using the RBANS.
Objective: The Repeatable Battery for the Assessment of Neuropsy-
chological Status (RBANS) is a measure designed to assess cognitive
functioning in both older and younger neurologic and psychiatric pa-
tient populations. However, no paper reviewed to date has searched to
identify the instrument’s ability to classify a heterogeneous patient pop-
ulation made up of individuals with various neurologic and/or psychi-
atric conditions.
Participants and Methods: Using 60 individuals seen in a large Mid-
western outpatient neuropsychology clinic, the RBANS was examined
using discriminant analysis among a group of healthy controls, a group
of patients diagnosed with Parkinson’s disease, and a group of patients
diagnosed with probable Alzheimer’s disease.
Results: The results of a discriminant analysis were significant and re-
vealed one function accounting for 65% of the variance in the sample.
Results suggest that the RBANS Delayed Memory Index accounted for
77% of the variance in scores on the function, but that the Attention,
Immediate Memory, and Language Indices contributed to a lesser de-
gree. 70% of the original cases were classified correctly.
Conclusions: The RBANS was shown to correctly classify 77% of a
sample of healthy controls, Parkinson’s patients, and probable
Alzheimer’s patients and is a useful instrument in differentiating be-
tween different neurologic and non-neurologic populations. The Delayed
Memory Index appeared to be the most useful index in differentiating
this group of individuals.
Correspondence: John Linck, Ph.D., Psychology Service, Oklahoma City
VAMC, 921 NE 13th Street (183), Oklahoma City, OK 73104, United
States. E-mail: John.Linck@va.gov 

D.R. MORGAN, J. LINCK, J. SCOTT & R. ADAMS. Assessment of
the RBANS Visual and Verbal Indices in a Sample of Neurologically
Impaired Elderly Subjects.
Objective: Neuropsychological assessment is necessary to effectively
measure cognitive decline. Commonly, fatigue complicates testing while
working with older adults, and briefer assessments sensitive to demen-
tia are essential. The RBANS’s (Randolph et al.) is one such measure,
but the original factor structure was not entirely supported (Duff et al.,
2006). Duff et al. (2009) proposed the use of visual and verbal indices,
and this study assessed the effectiveness of these indices to differentiate
participants with neurological disorders (i.e., MCI, AD, and PD).
Participants and Methods: Subjects were referred for neuropsycho-
logical evaluations and given the RBANS. Groups included individuals
diagnosed with MCI, AD, or PD, with ages ranging from 65-93 years.
Ethnic background was predominantly Caucasian.

https://doi.org/10.1017/S1355617710000226 Published online by Cambridge University Press

https://doi.org/10.1017/S1355617710000226


10

Results: ANCOVA and Bonferonni posthoc analyses identified that
groups were significantly different on the RBANS Verbal and Visual In-
dices. The AD group was significantly different from the MCI and PD
groups for the Verbal Index, while the MCI and PD groups were not sig-
nificantly different. The PD group was not significantly different from
the MCI group on the RBANS Visual Index, but the AD group was sig-
nificantly different from the MCI and PD groups. PDA assessed classi-
fication rates of the MCI, AD, and PD groups. AD groups were classi-
fied more accurately than either other group.
Conclusions: This study revealed that utilization of RBANS Verbal and
Visual Indices provide additional benefit when working with neurolog-
ically impaired older adults. Clinicians will benefit from additional re-
search looking more closely at the use of these new factor indices within
neurologically impaired individuals.
Correspondence: Darci R. Morgan, University of Oklahoma Health Sci-
ences Center, 6709 NW 124th Terrace, Oklahoma City, OK 73142,
United States. E-mail: darci-morgan@ouhsc.edu 

D.R. MORGAN, J. LINCK, J. SCOTT & R. ADAMS. Classification
Rates of the RBANS Verbal and Visual Indices versus RBANS Orig-
inal Indices Across Neurologically Impaired Older Adults.
Objective: The assessment of neuropsychological functioning is essen-
tial when working with geriatric individuals. Particularly, brief and com-
prehensive measures are needed to assess older adults, given their propen-
sity to fatigue. The RBANS is one such measure whose factor structure
was recently challenged (Duff et al., 2006), and Duff et al. (2009) pro-
posed the use of visual and verbal indices.  The present study assessed
if these new indices are effective in accurately classifying groups of in-
dividuals with neurological diseases.
Participants and Methods: Subjects were referred for neuropsycho-
logical evaluations and given the RBANS. Groups included individuals
diagnosed with MCI or AD, with ages ranging from 66-93 years. Eth-
nic background was predominantly Caucasian.
Results: This study found that the MCI and AD groups are signifi-
cantly different on each of the traditional RBANS indices, as well as the
two factor model of the RBANS. Although groups were different, PDA
did not reveal that the two factor model classified the groups better than
traditional RBANS measures.
Conclusions: This study revealed that the two factor model does yield
differences for MCI and AD groups; however, their classification rates
do not add much more to the original RBANS indices. Continued re-
search on the two factor model is needed assessing neurologically im-
paired groups.
Correspondence: Darci R. Morgan, University of Oklahoma Health Sci-
ences Center, 6709 NW 124th Terrace, Oklahoma City, OK 73142,
United States. E-mail: darci-morgan@ouhsc.edu 

D.A. LOWE & S.A. ROGERS. How Do Gender and Marital Status
Impact Older Adults’ Language and Visuospatial Skills?
Objective: There is growing evidence of gender differences in older
adults’ language and visuospatial functioning, but little has been done
to examine if and how these gender differences vary according to mar-
ital status. This study examines potential differences in older adults’ lan-
guage and visuospatial skills according to gender and marital status.
Participants and Methods: 148 older adults (56 to 104) voluntarily
completed language tests that included the Boston Naming Test (BNT),
FAS, Animals, and an overall language score (mean of subtest z-scores).
Visuospatial skills were measured by the Rey-Osterrieth Complex Fig-
ure Copy, WAIS-III Picture Completion and Block Design, and a total
visuospatial score (mean of subtest z-scores). Participants’ marital sta-
tus was categorized into married and unmarried groups.
Results: Men performed better than women on Picture Completion, and
those who were married performed better than those unmarried on BNT,
Picture Completion, Block Design, and overall language and visuospa-
tial scores (ps < .05). There was a significant interaction between gen-
der and marital status on BNT (p < .01), with unmarried women per-

forming worse than all other groups. Married women performed signif-
icantly better on FAS than married men, although married men per-
formed better on this test than unmarried men (ps < .05). Unmarried
women performed significantly worse than their married counterparts
on Block Design, Picture Completion, and the composite language and
visuospatial scores (ps < .02).
Conclusions: Older adults’ language and visuospatial abilities appear
to vary according to gender and marital status. The only gender differ-
ence was in visual perception, where men performed better. Marriage
may contribute to stronger phonemic fluency for men, and to stronger
visual perception, visual construction, object naming, and overall lan-
guage and visuospatial functioning for women. These results argue for
greater attention to marital status and gender when examining older
adults’ language and visuospatial abilities.
Correspondence: Deborah A. Lowe, Department of Psychology, West-
mont College, 955 La Paz Road, Santa Barbara, CA 93108, United
States. E-mail: deborah.a.lowe@gmail.com 

K.F. MCINERNEY, J. HAMMOND & J.A. SUHR. Relationship Be-
tween Cognitive Activity and Cognitive Functioning in Older Adults
Without Dementia.
Objective: Cognitive activity (CA) has been positively correlated to cog-
nitive functioning in older adults (Wilson et al., 2005) and negatively
correlated to the risk of developing dementia (Wilson, Scherr, Schnei-
der, Tang & Bennett, 2007). The current study evaluated the relation-
ship between CA and cognitive performance measured by a variety of
neuropsychological tasks.
Participants and Methods: Data was collected as part of a commu-
nity memory screening of independently living adults without demen-
tia. Participants were 30 (23 female) adults between 65 and 87
(Mean=74.53, SD=5.374) with between 10 and 20 years of education
(Mean=15.78, SD=3.123). Level of CA was measured during a biogra-
phical and health status interview. Neuropsychological measures were
administered in the following order: The Repeatable Battery for the As-
sessment of Neuropsychological Status (RBANS; Randolph, 1994), Con-
trolled Oral Word Association (COWA; Benton, Hamsher, & Sivan, 1994),
the Trail-Making Test (TMT; Reitan, 1958), selected subtests of the
Wechsler Adult Intelligence Scale-Fourth Edition (WAIS–IV; Pearson,
2008), the National Adult Reading Test (NART; Nelson & O’Connell,
1978), and the Contingency Naming Test (CNT; Taylor 1988).
Results: Level of current CA was not related to participant age or educa-
tional level. Level of current CA was related to better learning and mem-
ory (list learning (r=.51, p=.004; story recall r=.37, p= .04); better semantic
(r=.38, p=.04) and verbal fluency (r=.57, p=.001), and better working
memory skills (Letter-Number Sequencing r=.36, p=.05; Arithmetic r=.36,
p=.05). The same pattern emerged when controlling for educational level.
Conclusions: These findings provide further evidence of a positive
correlation between CA and cognitive performance in older adults with-
out dementia.
Correspondence: Katalina F. McInerney, M.A., Psychology, Ohio Uni-
versity, 104 Estates Drive, Athens, OH 45701, United States. E-mail:
km171107@ohio.edu 

C.S. MOORE, R.L. ANDERSEN, I.N. MILLER, W.G. HAYNES,
S. ARNDT & D.J. MOSER. Gender and Neuropsychological Per-
formance in Atherosclerotic Vascular Disease.
Objective: Gender differences in cognition have been established across
the lifespan, but findings are mixed on such differences in older age.
Biological and sociocultural explanations have been offered for such dif-
ferences. One possible factor, which has received less research, is the dif-
ference in vascular health between men and women. Men typically have
poorer vascular health and vascular disease has been consistently linked
to cognitive dysfunction. This study was conducted to assess gender dif-
ferences in cognition in a sample of older individuals with atheroscle-
rotic vascular disease (AVD), and determine whether these differences
could be accounted for by differences in severity of illness.

https://doi.org/10.1017/S1355617710000226 Published online by Cambridge University Press

https://doi.org/10.1017/S1355617710000226


Thirty-Eighth Annual INS Meeting Abstracts 11

Participants and Methods: Participants were 90 individuals (age
55–88) with AVD, with no history of stroke, cardiac surgery, or dementia.
Vascular dilator function, the degree to which vessels dilate in response
to vasoactive agents, was assessed using forearm venous occlusion
plethysmography and was used as an indicator of overall vascular health.
Neuropsychological assessment included the RBANS, WRAT-3 Word
Reading, the Stroop Color-Word Interference Test, and subtests from
the WAIS-III.
Results: Women had significantly better vascular function
[t(88)=2.39,p=.019] and less education than men [t(87.51)=-
3.72,p<.001]. Women also showed significantly better global neu-
ropsychological function, memory, language, and selective attention. All
of these gender differences in cognition remained when controlling for
vascular function and education, with exception of the difference in se-
lective attention.
Conclusions: In this sample of individuals with AVD, women signifi-
cantly outperformed men on a range of tests. These differences were
not generally accounted for by gender differences in vascular health or
education.
Correspondence: Caitlin S. Moore, Psychiatry, University of Iowa, W278
General Hospital, Iowa City, IA 52242, United States. E-mail: caitlin-
s-moore@uiowa.edu 

D.A. NATION, A.J. JAK, L. DELANO-WOOD, D.C. DELIS &
M.W. BONDI. Pulse Pressure and Cognitive Functioning in Older
Adults.
Objective: Recent research suggests that increased pulse pressure (PP)
may be associated with brain microvascular damage and age-related
cognitive decline. The present study sought to further examine the re-
lationship between PP and cognitive functioning in cognitively intact
older adults.
Participants and Methods: Sixty-one older adults were screened for
neurological illness and cognitive impairment through neurological and
neuropsychological evaluation. Regression analyses were used to exam-
ine the relationships among pulse pressure (PP) [systolic blood pres-
sure (SBP) – diastolic blood pressure (DBP)], age, cognition, and Fram-
ingham Stroke Risk Profile (FSRP) scores.
Results: Participants were 44.3% male, 46.6% taking anti-hyperten-
sive medications, average age, 74.5 yrs (SD=9.6), SBP, 126.2 (SD=11.2),
PP, 52.7 (SD=11.0), and FSRP score, 14.2% (SD=13.0%). PP was not
significantly related to gender, anti-hypertensive medications, or FSRP,
but was correlated with age, R=0.367, P<0.01. PP was inversely corre-
lated with a composite measure of language function (category fluency
and naming), R=-0.451, P<0.001, but was unrelated to measures of
attention, processing speed, visuospatial, executive, or memory abilities.
This correlation remained significant after controlling for age and FSRP
score, β=-0.375, P<0.01. There was also an inverse correlation be-
tween age and language function, R=-0.347, P<0.01, which was no
longer significant after controlling for PP, β=-0.209, P=0.094.
Conclusions: Findings indicate that PP is inversely related to language
function in cognitively intact older adults, an association that is inde-
pendent of age and stroke risk. This suggests that increased PP may con-
vey risk of language impairment beyond that of traditional risk factors
and may account for age-related declines in language abilities.
Correspondence: Daniel A. Nation, Ph.D., Psychiatry, University of Cal-
ifornia San Diego, School of Medicine, 3350 La Jolla Village Dr., 151B,
San Diego, CA 92161, United States. E-mail: dnation@ucsd.edu 

C.M. NGUYEN, J. BARRASH, A. LALOGGIA, D. TRANEL,
A. BECHARA & N.L. DENBURG. Personality Characteristics Asso-
ciated With Poor Decision-Making In Normal Elderly.
Objective: Some older adults show deficits in complex decision-making.
The contribution of personality characteristics to that deficit in other-
wise normal healthy adults was investigated. It was hypothesized that
poor decision-making would be associated with personality ratings sug-
gesting weak executive functioning (e.g., lack of planning, indecisiveness).

Participants and Methods: Decision-making in 63 healthy older
adults (mean age, 74.3+7.9 years) was assessed with the Iowa Gam-
bling Task (IGT). Subsets of decision-makers – 28 Normal and 30
Impaired – were identified. Thirty personality characteristics were as-
sessed with Iowa Scales of Personality Change (ISPC), on which fam-
ily and friends made behaviorally-anchored ratings of participants’
personality: “BEFORE” (over their middle-aged years) and “NOW”
(current). Change was calculated by subtracting “BEFORE” from
“NOW” ratings. Ratings were dichotomized to reflect the pres-
ence/absence of personality difficulties now or before, and weaken-
ing of a personality characteristic (i.e., more than slight change in the
adverse direction). Executive dysfunction scales included lack of plan-
ning, indecisiveness, lack of initiative, dependency, impulsivity and
poor judgment.
Results: Hierarchial regression analyses in which the presence of dis-
turbances in individual executive functions, and composite vari-
ables (tallying the number of such disturbances, BEFORE or NOW),
were allowed to compete for entry into a model to predict IGT sta-
tus. The number of disturbances BEFORE and the number NOW
were both significantly and equally predictive (for both: R2 =.10,
P<.05).
Conclusions: Personality characteristics suggesting weak executive func-
tions contributed to impaired decision-making in healthy, independent
elderly. Findings suggest this contribution may be related more to long-
standing personality characteristics than to disturbances acquired in
later years.
Correspondence: Christopher Nguyen, B.S., Department of Neurology,
University of Iowa Hospitals and Clinics, 200 Hawkins Drive, Iowa City,
IA 52242, United States. E-mail: chris.minh@gmail.com 

X. ORTIZ, T. HERNANDEZ, A. GARCIA, A. FLORES, C. RAMÍREZ
& P. VALDEZ. Changes on Behavioral Inhibition in Elderly People.
Objective: Behavioral inhibition is the ability to focus behaviour on
activities that are necessary to achieve a goal, thus refraining actions
that are irrelevant to the goal. Behavioral inhibition change as people
get older, these changes are attributed to a deterioration of the frontal
area, specifically the prefrontal area. Furthermore, it has been docu-
mented that schooling affects the performance on neuropsychological
tests. The objective of this study was to determine the changes that oc-
cur with age on behavioral inhibition and to analyze the influence of
schooling in elderly people.
Participants and Methods: A total sample of 305 elderly persons par-
ticipated, 120 men and 185 women, between 60 and 87 years old, with
no history of neurological disease or sensory deficit. All participants
signed an informed consent and then performed a Stroop task. The test
required the participants to read 48 words written in incongruent col-
ors, and then to name the color of the ink of the same words. Time re-
quired to name the color of the ink and errors were taken as a measure
of behavioral inhibition.
Results: Participants older than 77 years and with low education (0-5
years of schooling) needed more time and made more mistakes while
naming the color of the ink, compared to younger participants (age: 60
to 76 years) and with higher education (6+ years of schooling).
Conclusions: These results are consistent with the frontal lobe deteri-
oration hypothesis that suggests greater difficulties on behavioral inhi-
bition. This study also demonstrates that behavioral inhibition is addi-
tionally impaired in elderly people with lower levels of education.
Correspondence: Xochitl Ortiz, PhD, Universidad Autonoma de Nuevo
Leon, Mutualismo 110, Monterrey 64460, Mexico. E-mail: xortizj@
gmail.com 

S.Y. PATWARDHAN, P.J. MASSMAN & A. SOVANI. Effects Of Se-
mantic Versus Phonemic Cues In The Episodic Memory Perfor-
mances Of “Young-Old”Versus “Old-Old” Normal Elderly Adults.
Objective: The extent and pattern of decline in episodic memory
(EM) abilities with normal aging is unclear. To investigate if there
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are aging related changes in EM among normal elderly adults, we
conducted a cross-sectional study comparing “young-old” (65-75
years) and “old-old” (>75 years) elderly adults. We particularly
wanted to evaluate the usefulness of semantic versus phonemic cue-
ing in enhancing EM in these two groups. It was hypothesized that
young-olds would be faster and exhibit better overall EM perform-
ance than old-olds, but that both groups would exhibit similar mag-
nitude of superiority of recall in response to semantic versus phone-
mic cues.
Participants and Methods: Thirty normally aging older adults (15
young-olds and 15 old-olds) participated (mean ageyoung-
olds=69.20±2.78, mean ageold-olds=79.07±4.17). The groups were sim-
ilar in sex distribution, years of education, and MMSE scores. EM was
assessed using a paired associate verbal learning task consisting of 20
target words taken from the AVLT, paired with either semantically or
phonemically related cues.
Results: Young-olds and old-olds required equivalent times to complete
the task. A 2x2 Mixed Factor ANOVA revealed that the groups did not
differ significantly in total words recalled and that semantic cueing was
associated with better recall performance. The AgeXCue type interac-
tion was insignificant.
Conclusions: Contrary to expectations, the old-olds performed as well
as the young-olds on this EM task. However, consistent with hypothe-
ses, old-olds showed as large an advantage as young-olds for recall in
response to semantic cues versus phonemic cues. Thus, associative se-
mantic networks continue to aid episodic memory performance even in
the “old-old” age range.
Correspondence: Surabhi Y. Patwardhan, MA, Department of Psychol-
ogy, University of Houston, 126, Heyne Building, University of Hous-
ton, Houston, TX 77204, United States. E-mail: sypatwardhan@uh.
edu

R. PAUL, E. LANE, T. CONTURO, D. TATE, E. AKBUDAK, J. PRICE
& J. HEAPS. Brain MRI Correlates of the Montreal Cognitive As-
sessment in a Non-Clinical Older Population.
Objective: The Montreal Cognitive Assessment (MoCA) was recently in-
troduced as a brief screening instrument to detect mild cognitive im-
pairment (MCI). To our knowledge no study has examined the neu-
roimaging signatures of performances on the MoCA in a nonclinical
sample.
Participants and Methods: All individuals in the present study (N=45,
ages 51-85) were administered the MoCA and underwent 3T struc-
tural MRI. Volumes of total frontal gray matter, total frontal white
matter, total hippocampus, and T2-weighted subcortical hyperinten-
sities (SH) were determined. Correlations were computed to examine
the shared variance between MoCA scores and the neuroimaging in-
dices. In addition, the sample was subdivided by performance above
(n= 21) and below (n=24) recommended cutoff scores on the MoCA
(total score < 26) to determine if these groups differed on the neu-
roimaging variables.
Results: Total hippocampal volume correlated modestly with several
individual subscales of the MoCA (Visuospatial/Executive, Naming,
Learning, and Attention; rs .28-.43, ps <.05). In addition, total frontal
gray matter correlated with Visuospatial/Executive, Naming, Attention,
and Language; rs .27-.32, ps <.05). Neither SH volume nor total frontal
white matter volume correlated with any performances on the MoCA.
There were no statistically-significant differences on any of the imag-
ing variables between individuals with performances below vs. above
the recommended cutoff to define MCI.
Conclusions: There are modest correlations between performances on
the MoCA and traditional neuroimaging signatures of cognitive aging,
consistent with known brain functions, but no defined pattern of neu-
roimaging abnormalities was revealed among a sample of individuals
with scores below recommended cutoffs for MCI.
Correspondence: Robert Paul, Ph.D., Psychology, University of Missouri,
St. Louis, 1 University Blvd, Stadler 412, St. Louis, MO 63121, United
States. E-mail: paulro@umsl.edu 

A.M. RAYMER, C. FRAZIER, M. HAGA, G. MORDICA & M. SKILLEN.
Effects of Aging on Gesture Recognition and Production.
Objective: Studies indicate gesture production may decline with aging.
Less is known about gesture recognition abilities and aging. Models of
gesture processing distinguish praxis conceptual and movement knowl-
edge represented within left hemisphere cortex. We examined this dis-
tinction for gesture production and recognition tasks in two age groups.
Participants and Methods: The 24 participants, 12 young (40-55yrs)
and 12 old (70-81 yrs), completed four tasks incorporating transitive
tool gestures (n=20), symbolic gestures (n=10), and meaningless ges-
tures (n=20): gesture concept yes/no verification (n=60; Is this brush-
ing teeth?), gesture movement yes/no verification (n=50; Is this exactly
how to use a toothbrush?), gesture to command (n=30; Show me how
to…), and gesture imitation (n=50). We calculated percent accuracy in
each task and coded production errors.
Results: Performance was significantly poorer in the older group than
in the younger group (F=21.68, p=.007) for all gesture tasks. Perfor-
mance was better for gesture concept verification than gesture move-
ment verification (t=.3.80, p=.001) and for gesture to command than
gesture imitation (t=3.39, p=.003). Significant correlations were evi-
dent for gesture production tests and gesture recognition tests. Spatial
errors (internal hand configuration errors, external limb orientation,
joint movements) accounted for 80% of all gesture production errors for
both groups across tasks. Body part as tool errors were rare in both
groups.
Conclusions: A decline in praxis processing skills may be observed as
part of healthy aging. Because decline was evident in all production
and verification tasks, this speaks to a decline in mechanisms for both
praxis conceptual and movement knowledge.
Correspondence: Anastasia M. Raymer, Ph.D., Dept of ESSE, Old Do-
minion University, 110 Child Study Center, 45th & Hampton, Norfolk,
VA 23529-0136, United States. E-mail: sraymer@odu.edu 

E.L. RISHER, S.A. ROGERS & D.A. LOWE. The Impact of Marital
Status on Memory Among Older Adults.
Objective: Many studies provide evidence for the psychological, social,
and physical benefits of marriage; however, few studies have explored
the effect of marital status on cognitive impairment among older adults.
This study examines the impact of marital status on memory perform-
ance in older adults.
Participants and Methods: 148 older adults (M age = 78.73) com-
pleted a comprehensive neuropsychological battery that included the
California Verbal Learning Test (CVLT-II), Rey-Osterreith Complex Fig-
ure (Rey-O), and Wechsler Memory Scale (WMS-III) subtests of Logi-
cal Memory (LM I and II) and Visual Reproduction (VR I and II). Par-
ticipants were divided into two marital status groups: married and not
married (i.e., single, widowed, and divorced).
Results: ANCOVAs controlling for age revealed significant differences
in Logical Memory I and II, Fs(1, 51) > 7.85, ps < .01; CVLT-II Totals
1-5 and Long Delay Free Recall, Fs(1, 50) > 5.33, ps < .03; VR I, F(1,
50) > 7.51, p < .01; and Rey-O Immediate and Delayed Recall, Fs(1,
52) > 5.86, ps < .02. In each of these cases, post-hoc analyses showed
that individuals who were married had significantly higher memory
scores than those who were divorced, widowed, or single.
Conclusions: These results suggest that marriage may be beneficial
for the verbal and visual memory functioning of older adults. These find-
ings add memory performance to the areas of functioning that mar-
riage seems to promote, including social support, greater subjective well-
being, and better physical and emotional health. Perhaps married
individuals exercise their memory more often through interactions with
their spouse. Their memory may also be buffered by the reduced emo-
tional and health problems experienced by married individuals. These
findings have implications for evaluating memory and treating mem-
ory decline among older adults.
Correspondence: Erin L. Risher, B.A., Psychology, Westmont College,
524 N. Voluntario St., Santa Barbara, CA 93103, United States. E-mail:
erisher@westmont.edu 
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C. RODRIGUEZ-ARANDA & M.K. JAKOBSEN. Contribution of cog-
nitive and psychomotor mechanisms to the age-related slowing of
verbal processing.
Objective: Age-related slowing affects cognitive and psychomotor mech-
anisms. Based on this consideration, the present study aims to evaluate
to which extent the cognitive and psychomotor components required for
verbal processing are compromised in normal aging individuals.
Participants and Methods: Thirty healthy subjects divided into three
age groups (young, middle aged and older) participated in the
study.Proper screening for dementia and depression was performed. A
battery of tests comprising the Stroop test, the Vocabulary subtest of the
WAIS-III, Logical Memory I and II as well as Digits Span of the WMS-
III was used for cognitive evaluation. Furthermore, psychomotor mech-
anisms associated to verbal production were evaluated on four verbal
tasks: phonemic and semantic fluency, naming and reading. The pa-
rameters examined were respiratory function and sound analysis of word
articulation. All verbal tasks were adapted to be presented on a com-
puter screen. During task performance subjects were instructed to speak
through a face mask connected to a phonatory aerodynamic system that
registered airflow, waveform and sound pressure levels. Additionally, the
subject’s answers were recorded and analyzed with spectrographic tech-
niques. Analyses included reaction times for speech production, dura-
tion of word articulation and in-between intervals.
Results: In addition to confirm age-related cognitive decline, results
showed a marked age-related reduction on the psychomotor parame-
ters examined. Consistent with our prior data, declines in word pro-
duction and phonatory capacity proved to be important elements de-
termining performance in verbal tasks.
Conclusions: Slowing of cognitive and psychomotor elements neces-
sary for speech production should be taken conjointly into account in
order to understand normal age-related declines in verbal processing.
Correspondence: Claudia Rodriguez-Aranda, Ph.D., Dept. of psychol-
ogy, University of Tromsoe, University of Tromsoe, Tromsoe 9037, Nor-
way. E-mail: claudia.rodriguez-aranda@uit.no 

A.J. SHEFFER, S.A. ROGERS & D.A. LOWE. Does Anxiety Impact
Older Adults’ Memory? A Pilot Study.
Objective: Previous research has examined the adverse influence of
depression on the learning and memory of older adults, but there is in-
sufficient research exploring the potential impact of anxiety on cogni-
tive functioning among older adults. This preliminary analysis of an on-
going project looks at the effects of anxiety on the learning and memory
of older adults who are experiencing normal aging.
Participants and Methods: Seventeen older adults (ages 63-90) who
met clinical criteria for normal aging completed a comprehensive neu-
ropsychological battery, including the Beck Anxiety Inventory (BAI),
California Verbal Learning Test—2nd edition (CVLT-II), Rey Osterre-
ith Complex Figure, and WMS-III Logical Memory and Visual Repro-
duction subtests. Participants were also divided into those with mini-
mal anxiety (BAI score = 0-7) and those with mild-to-moderate anxiety
(BAI score of 8+).
Results: Anxiety was negatively correlated with CVLT-II Trial 5, Trials
1-5 total, and Short-Delay Free Recall, ps < .05. Those with mild-to-
moderate levels of anxiety had significantly lower scores than those with
minimal anxiety on CVLT-II Trial 5, Trials 1-5, and Short-Delay Free
Recall, ps < .04. There were also meaningful trends for those with mild-
to-moderate levels of anxiety to perform lower on Logical Memory I and
II, CVLT-II Long-Delay Free Recall, and Visual Reproduction II, ps < .10.
Conclusions: The results of this preliminary analysis suggest that older
adults who are experiencing normal aging and who have higher levels of
anxietymayexperiencedifficulty learningandencoding,particularlyanun-
structured list of words. There were trends for anxiety to also interfere with
the learninganddelayed recall of otherverbal andnonverbalmemorymeas-
ures, but anxiety may especially complicate the learning of more difficult
verbal tests.Anxietymay thereforehavean impacton the learningandmem-
ory of older adults experiencing normal aging. These findings have direct
implications for older adults and the clinicians who work with them.

Correspondence: Alexandria J. Sheffer, Psychology, Westmont College,
955 La Paz Road, Santa Barbara, CA 93108, United States. E-mail:
asheffer@westmont.edu 

S.A. ROGERS & D.A. LOWE. Predicting Older Adults’ Functional
Status from Executive Measures.
Objective: Previous research has highlighted an association between ex-
ecutive dysfunction and the ability to perform instrumental activities of
daily living (IADLs) among older adults. This study seeks to determine
which executive functioning measures best discriminate between those
with and without deficits in IADLs.
Participants and Methods: 148 older adults (ages 56-104) completed
a comprehensive neuropsychological battery that included Stroop Color-
Word Interference, Trails B, FAS, Rey-Osterrieth (Rey-O) Copy, and WAIS-
III Arithmetic, Similarities, and Letter-Number Sequencing subtests. All
raw scores were converted to z-scores. Participants’ drawing strategy on
the Rey-O was coded into one of seven organizational categories.
Results: A discriminant analysis was conducted using a forward step-
wise approach for entering variables, with a minimum tolerance of .01
and an F to enter of 1.0 and F to remove of 0.0. The final model had
significant discrimination between the two IADL groups (Wilk’s Λ = .91,
p < .05) and was composed of two variables, namely Stroop Color-Word
Interference (partial Λ = .91, R2 = .21) and Arithmetic (partial Λ =
.96, R2 = .21).
Conclusions: These results suggest that a strong model for predicting
older adults’ functional status from executive measures involves exam-
ining their performance on tests of arithmetic and response inhibition.
Arithmetic and response inhibition appear to be the strongest predic-
tors for differentiating between those older adults who can and those
who cannot successfully complete instrumental activities of daily liv-
ing. Caregivers and clinicians may therefore want to attend to these
two executive measures, either independently or conjointly with other
IADL assessments, to predict older adults’ success with IADLs.
Correspondence: Steven A. Rogers, Ph.D., Psychology, Westmont Col-
lege, 955 La Paz Road, Santa Barbara, CA 93108, United States. E-
mail: sarogers@westmont.edu 

H. ROSSETTI, K. BERNARDO, D. PALMER, R. DIAZ-ARRASTIA,
B. LEVINE, R. ZHANG & M. CULLUM. Impact of Life-Long Exer-
cise Training on Cognitive Functioning; A Neuropsychological In-
vestigation of Master Athletes.
Objective: Previous studies have demonstrated the benefits of physical
activity on brain health, but the impact of life-long exercise on cogni-
tive functioning has not been examined. We compared the cognitive per-
formance of Masters athletes (MA) to healthy sedentary (HS) individ-
uals. The MA group was expected to perform significantly better on
cognitive testing than the HS group.
Participants and Methods: Thirteen healthy MA [M-age 72.2; M-ed-
ucation 16.2], who actively exercise and participated in regular en-
durance-exercise training (≥15 years) and U.S. Masters Athletic Asso-
ciation competitions, were compared to 9 HS controls [M-age 74.4;
M-education 16.1], who were highly screened to exclude even subclin-
ical cardiovascular disease. Group performances on standard measures
of global cognition, executive functioning, processing-speed, verbal flu-
ency, and memory were compared using ANCOVAs.
Results: Groups differed by estimated IQ [WTAR MA-M=114 vs. HS-
M=104; F(22)=7.67, p=.01] which was co-varied in subsequent AN-
COVA. The MA group performed significantly better (p≤.03) on Trails-
A [M=53.6 vs. M=43.4;F(1,19)=5.22], FAS [M=57.2 vs. M=39.1;
F(1,19)=6.45], and Stroop Color-Word [M=52.9 vs. M=44.4;
F(1,19)=4.30]. Group means did not differ (p≥.06) on the MoCA
[M=25.9 vs. M=24.7;F(1,19)=0.45], Trails-B [56.2 vs. 51.1;
F(1,19)=0.91], CVLT-II [M=57.9 vs. M=59.9;F(1,19)=.13], or Animals
[M=54.3 vs. M=41.9; F(1,19)=3.26].
Conclusions: After controlling for estimated intelligence, Masters ath-
letes outperformed healthy sedentary individuals on processing-speed,
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letter fluency, and attention tasks. They obtained slightly higher scores
on global cognition, set-shifting, and category fluency, while verbal mem-
ory performance between groups was very close. Based on this small
sample, life-long exercise may benefit processing speed and executive
control processes, but did not improve memory function in the elderly.
Correspondence: Heidi Rossetti, MS, Clinical Psychology, UTSW, 5323
Harry Hines Blvd, Dallas, TX 75390, United States. E-mail: hcrossetti@
gmail.com 

A.L. RUIZ-RIZZO. Qualitative measures including grammar types
of words in Controlled Oral Word Association Test (COWAT) for
healthy older adults. Preliminary.
Objective: The number of total correct generated words is the typical
scoring in COWAT. Nonetheless, this score itself does not completely
capture relevant aspects of a subject’s performance. For that reason,
qualitative measures, as semantic or phonological clusters among words
(clustering) and switches between one word and the next (switching)
have also been explored. In spite of these measures, whether grammar
types of generated words may inform about test performance has not
been explored yet. That is why the objective is to show descriptive data,
quantitative and qualitative measures, including grammar types of words,
of healthy older adults from Maracaibo Aging Study (MAS) in COWAT.
Participants and Methods: 141 from 244 COWAT protocols (letters
P, A and F in spanish) have been scored until now (20,6% correspon-
ding to male and 79,4% to female. Mean age of subjects: 66.43 SD 7.32;
mean education: 6.98 years). Inclusion criteria were: being older than
55 years and being participating in this study; exclusion criteria were:
antipsychotic medication, MCI or dementia, neurological disease
(epilepsy, Traumatic Brain Injury or Nervous System Infections), psy-
chiatric antecedents, history of substance abuse and systemic disease in-
terfering with cognitive functioning.
Results: In a two for three matrix, relating education (two groups) and
age (three groups), several quantitative (i.e., total number of correct
words and total errors) and qualitative measures (i.e., average size clus-
ter, total switches, and percentages of substantives, verbs, adverbs, ad-
jectives and others) have been obtained.
Conclusions: Quantitative data relative to COWAT performance have
could be obtained for Venezuelan healthy older adults; furthermore, it
could be observed in this sample a strong tendency to generate a greater
percentage of substantives than any other kind of words, as expected.
Correspondence: Adriana L. Ruiz-Rizzo, Bachelor, University of Antio-
quia, Calle 62 # 52-59 SIU Lab. Neurociencias cognitivas, Medellin
574, Colombia. E-mail: adrizzo@gmail.com 

R. HOLTZER & M.J. SHUMAN. Cognitive Fatigue Effects on Atten-
tion Networks in Aging.
Objective: We examined cognitive fatigue in the context of the alert-
ing, orienting and executive attention networks of the ANT.
Participants and Methods: Methods: Participants were non-demented,
70 years and older (N=227), and enrolled in the Einstein Aging Study.
Conceptually, cognitive fatigue was defined as a failure to sustain at-
tention during task performance. Operationally, we defined cognitive
fatigue as a decrement in performance over the course (ie., 3 blocks) of
the ANT. 
Statistical analyses: Three separate repeated-measures ANOVA’s used
alerting, orienting and executive attention as the three-level dependent
measures. The difference in millisecond reaction time between the first
and last block, using 0 as an empirical cutscore, separated those whose
performance declined over time and those whose performance improved.
This served as a two-level between-subject factor.
Results: There was a time by group interaction, [F(2,442)=4.496,
p=0.012] for the executive attention network, revealing a significant de-
cline in performance consistent with cognitive fatigue. There were no
significant cognitive fatigue effects for the orienting and alerting networks.
Conclusions: Individual differences in cognitive fatigue were observed
in the executive 

attention but not in the alerting or orienting networks. These findings
are consistent with recent models that implicate the frontal basal cir-
cuitry as a core substrate of cognitive fatigue.
Correspondence: Melissa J. Shuman, BA, Ferkauf Graduate School of
Psychology and Albert Einstein College of Medicine, Yeshiva University,
205 East 95th Street, 5C, New York, MA 10128, United States. E-mail:
mjshuman@gmail.com 

R. HOLTZER & J. SPAT. Effect of Age on Attention Demands.
Objective: Research suggests that attentional control is reduced in ag-
ing. We examined age-related effects in the context of the alerting, ori-
enting and executive attention networks of the ANT.
Participants and Methods: Participants were cognitively normal young
(N=12, mean age years= 22.8) and old (N=12, mean age years= 77.3)
adults. Participants completed a 6 block ANT paradigm. 
Repeated measures ANOVA with two-level flanker (congruent vs. in-
congruent) and three-level cue (no, alerting and orienting) examined
the effect of age (young vs. old) on attention network performance.
Results: As expected, old age was associated with an overall slower re-
action time [F(1,22)=22.565, p < .001]. The flanker (ie., executive at-
tention) effect revealed a significant reaction time cost in incongruent
compared to congruent trials [F(1,22)= 52.416, p < .001]. Alerting
[F(1,22)=21.800, p < .001] and orienting [F(1,22)=8.174, p < .01]
cues enhanced reaction time performance. There was a significant age
x flanker interaction [F(1,22)= 5.115, p < .05] indicating that conflict
resolution, as measured by the flanker effect, was slower in old com-
pared to young subjects. The interactions of age with alerting and ori-
enting cues were not significant.
Conclusions: These findings suggest that aging has a specific negative
effect on executive attention, but not on alerting or orienting. This is
consistent with the frontal lobe hypothesis suggesting that performance
on tasks mediated by frontal cortex is disproportionately compromised
in older adults.
Correspondence: Jessica Spat, MA, Yeshiva University, 116-19th Street,
Union City, NJ 07087, United States. E-mail: spatjl@gmail.com 

P. DEMIREVA, J. SUHR, C. REESE & M. BRAASCH. Perceived
Threat of Alzheimer’s Disease (AD) in Young-Old and Old-Old Par-
ticipants in Dementia Screening.
Objective: Perceptions of personal risk for AD are salient for older adults
and may lead to presentation for evaluation/treatment, which may be
inappropriate if perceived risk is not related to actual cognitive impair-
ment. Previous research suggests that perceived AD risk is related to de-
pression, personal experience with AD (whether biologically related or
not) and younger age. No studies have examined whether perceived AD
risk is related to engagement in behaviors important for maintaining
cognitive health.
Participants and Methods: We examined correlates of perceived AD
threat in young old (19 50- to 70-year- olds) and old old (26 70- to 90-
year-olds) individuals participating in a free community wide demen-
tia screening (not demented, living independently).
Results: As expected from prior literature, perceived AD threat was
not related to cognitive performance in either group. In the young old,
perceived AD threat was related to higher belief in negative aging stereo-
types (p = .005), higher self-reported memory problems (p = .04), and
increased likelihood of having a first degree relative with AD (p = .03).
In addition, those who reported higher perceived threat engaged in less
weekly physical activity (p = .04) and reported less engagement in cog-
nitively stimulating activities (p = .03). In contrast, in the old old par-
ticipants, perceived threat was only related to belief in negative aging
stereotypes (p = .05), but not any other variables (all p > .20).
Conclusions: Results emphasize the importance of psychological fac-
tors that contribute to perceptions of AD risk, particularly when they
are outside the normative ages for development of AD.
Correspondence: Julie Suhr, Ph.D., Psychology, Ohio University, 200
Porter Hall, Athens, OH 45701, United States. E-mail: suhr@ohio.edu 
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M.M. VALMAS, E.C. LERITZ, R.E. MCGLINCHEY, C.E. BARBER,
J.L. RUDOLPH, L.A. LIPSITZ & W.P. MILBERG. Source Memory
and Item Memory are Differentially Related to Neuropsychologi-
cal Test Performance and Cerebrovascular Risk.
Objective: This study examined the extent to which cerebrovascular
risk impacts performance on source memory (SM) and item memory
(IM) tests, and how SM and IM relate to neuropsychological measures
of memory and executive function.
Participants and Methods: Thirty-eight older adults with no history
of CVD diagnosis were recruited for participation in this study. Partic-
ipants completed a memory experiment designed to assess item and
source memory (Glisky et al. 1995), as well as a battery of neuropsy-
chological measures to assess memory and executive function. Physio-
logical measures of blood pressure, serum cholesterol and glucose were
also obtained.
Results: Better performance on all source memory variables were as-
sociated with higher scores on the CVLT, as well as with scores on the
WMS-III Logical Memory (LM) subtest. Item memory variables, in con-
trast, were only associated with performance on LM. Glucose levels were
the only physiological variable to be significantly associated with item
memory and there were no significant relationships between any CVD
risk variable and source memory.
Conclusions: These results provide evidence that SM is a more com-
plex memory task, evidenced by it’s association with a standardized
measure that has been tied to both hippocampal and frontal lobe func-
tion (CVLT). Item memory, in contrast, was only related to a standardized
test that is thought to rely more on the hippocampus. However, while
no SM index was associated with CVD risk, the relationship between
IM and glucose levels is consistent with recent findings that conditions
with elevated glucose, such as diabetes, primarily affect hippocampally-
mediated memory processes. Finally, these data shed light on the fact
that risk factors for CVD should be considered when evaluating cogni-
tive changes associated with aging.
Correspondence: Mary M. Valmas, MA, Behavioral Neuroscience, Boston
University School of Medicine, 715 Albany St., L-815, Boston, MA 02118,
United States. E-mail: mvalmas@bu.edu 

J.G. WESTHAFER, H. KUWABARA, L.A. MORROW & M.W. HAUT.
Aging, Cognitive Reserve, and PET.
Objective: The purpose of this study was to understand how cognitive
reserve (CR) may affect the relationship between the normal aging process
and cerebral blood flow, and by extension, cognitive functioning.
Participants and Methods: PET imaging using H215O was used to
assess cerebral blood flow in 30 healthy Caucasian men during a fre-
quency memory task. Participants ranged in age from 40-65. The ex-
perimental condition involved determination of the frequency with which
words from a previously presented list had occurred. A control task con-
sisted of the participants saying the word “three.” Using SPM, PET scans
from the control condition were “subtracted” from the experimental task
to examine activation patterns. These results were then correlated with
age, CR, and an interaction variable that was created by multiplying
age and CR (AgeXCR).
Results: Task performance was not correlated with age, CR, or AgeXCR.
As age increased, an increase in blood flow was observed in frontal and
temporal regions. There was no relationship between CR and blood flow.
However, as AgeXCR increased, greater parietal activation was observed,
while as AgeXCR decreased, there was greater frontal activation.
Conclusions: During frequency memory performance, differences in
blood flow patterns were observed based on age and AgeXCR. As age
increased, greater frontal lobe activation was observed suggesting older
participants utilized additional cognitive resources to perform the task.
A discrepancy in blood flow patterns was observed between high AgeXCR
and low AgeXCR suggesting that CR moderates the relationship between
age and blood flow patterns during frequency memory.
Correspondence: J. G. Westhafer, PhD, Dept. Behavioral Medicine & Psy-
chiatry, West Virginia University School of Medicine, 930 Chestnut Ridge
Rd,Morgantown,WV26505,UnitedStates.E-mail: gwesthafer@yahoo.com

S.E. YEUNG & W.L. THORNTON. The Utility of Blood Pressure in
Predicting Traditional and Everyday Cognition in Older Women.
Objective: Blood pressure (BP) is an important indicator of vascular
health that is associated with cognitive performance. While literature
has predominantly focused on severe hypertension, we explored the as-
sociation between BP and cognitive performance in women with low
BP to mild hypertension. In addition to traditional cognitive tasks, we
examined the relationship between BP and everyday problem solving
(EPS), a form of everyday cognition that may better predict future func-
tioning in older adults.
Participants and Methods: Non-demented community-dwelling
women (n = 74; age: 51-91) were recruited from senior centres through-
out metro Vancouver. Systolic (SBP), diastolic (DBP), and pulse pres-
sure (PP) readings taken during assessment were used as predictors.
EPS was determined by the number of safe/effective solutions gener-
ated for eight everyday problems taken from extant literature (r = .85).
Executive functioning and perceptual speed were examined as a com-
posite measure of traditional cognitive abilities.
Results: Findings from regression analyses demonstrated that while a
hypertensive diagnosis did not significantly predict cognitive perform-
ance, lower SBP (β=.298, p< .05) and lower PP (β=.243, p< .05) were
associated with worse EPS performance beyond age and education.
Lower DBP predicted worse performance on traditional cognitive meas-
ures (β=.328, p< .01).
Conclusions: Findings extend previous literature by demonstrating
that BP at the time of assessment predicts both traditional and every-
day cognition. Lower BP is not necessarily favourable for cognitive
performance in community-dwelling older women. Such findings sup-
port the notion that reaching a certain BP level may be required to
ensure adequate cerebral perfusion and maintain optimal cognitive
function.
Correspondence: Sophie E. Yeung, M.A., Simon Fraser University, #1401-
2138 Madison Avenue, Burnaby, BC V5C 6T6, Canada. E-mail: sey1@
sfu.ca 

D. YI, S.D. MARION, T. ARENTSEN, S. PANOS, H. SCHROEDER
& W.S. BROWN. Interhemispheric transfer predicts error moni-
toring disruption in executive functioning and bimanual coordi-
nation tasks for younger but not older adults: Implications for
healthy aging of white matter pathways.
Objective: Evoked potential interhemispheric transfer time (EP-IHTT)
has been used as a marker of white matter integrity and efficiency. It is
known that the size of the anterior Corpus Callosum (CC) declines with
age but little is known about the functional implications of these struc-
tural changes. The current study investigated the relationship between
IHTT and error monitoring on frontally-mediated tasks in healthy
younger and older adults.
Participants and Methods: 36 adults (18 younger, Mage=27.9; 18
older, Mage=72.1) were administered standardized tasks of executive
functioning from the D-KEFS and the computerized Bimanual Coordi-
nation Task (cBCT). EP-IHTT was calculated by identifying peak la-
tencies from event-related potentials obtained during unilateral trials of
a bilateral field advantage task.
Results: Results indicated that older adults made significantly more
errors than younger adults on D-KEFS tasks. Poorer error manage-
ment was significantly correlated with EP-IHTT for younger (r = .54,
p < .05) but not older adults.  Similarly, older adults were more biased
when completing cBCT trials requiring interhemispheric control, yet
EP-IHTT was related to increased cBCT directional error bias only in
younger adults (r=.55, p<.05).
Conclusions: These data suggest that older adults are less likely to mon-
itor errors when completing executive functioning and bimanual coor-
dination tasks, the latter of which indicates at least subtle anterior CC
dysfunction. The fact that speed of sensorimotor transfer was predic-
tive of error management for younger but not older adults is consistent
with previous literature showing that the anterior CC may decline more
rapidly than the posterior CC in healthy older adults.
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Correspondence: Dahyun Yi, MA, Graduate School of Psychology, Fuller
Theological Seminary, 262 N. Los Robles Ave. APT 333, Pasadena, CA
91101, United States. E-mail: dahyunyi@gmail.com 

R.F. ZEC, S. FRITZ, S. KOHLRUS, S. MARKWELL & T. ALA. Ef-
fects of Age, Education, and Gender on Animal Fluency in Older
Adults.
Objective: The objective was to study the effects of age, education, and
gender on animal fluency in a large sample of “non-demented” older
adults.
Participants and Methods: Animal fluency was administered to 1070
“normal” older adults (age 50-89) as part of a comprehensive neu-
ropsychological battery in a study of cognitive aging. The mean age for
the total sample was 68.4 years, percent female=69.5%, mean
MMSE=28.9, and mean education=14.6 years. There were 177 partic-
ipants in their 50s, 408 in their 60s, 370 in their 70s, and 115 in their
80s. Mean MMSE scores for the four age groups were 29.1, 29.1, 28.9,
and 28.4; mean ages were 55, 65, 74, 83 years; and mean education
were 15.0, 14.5, 14.5, 14.4 years.
Results: The mean (+/- SD) animal fluency score for the entire sample
was 18.3 (+/-4.9 SD). Significantly poorer mean animal fluency scores
were found with successively older age groups: mean score for each of
the four age decades (50s, 60s, 70s, 80s) were 20.49+/-5.09, 18.97+/-
4.93, 17.26+/-4.36, and 15.87+/-4.56. Significantly poorer mean an-
imal fluency scores were found with successively decreasing educational
level (>12, =12, <12 years), i.e., 19.06+/-4.96, 17.41+/-4.49,
14.62+/14.14 words, respectively. Mean animal fluency was 18.42+/-
4.98 for women and 18.02+/-4.79 for men.
Conclusions: Significantly poorer mean animal fluency scores were
found with successively older age groups and decreasing educational
levels. There was a non-significant trend for women to score slightly
higher than men. The significant effects of age and education on ani-
mal fluency demonstrate the importance of using normative data to de-
termine an individual’s impairment level.
Correspondence: Ronald F. Zec, PhD, Southern Illinois University School
of Medicine, 751 North Rutledge Street, Springfield, IL 62794-9643,
United States. E-mail: rzec@siumed.edu 

Dementia (Alzheimers)

L. CLARK, E.M. FINE, M.L. LESUER-MANDERNACK,
G.H. WEISSBERGER, D.C. DELIS & M.W. BONDI. Cognitive Dis-
crepancies Predict Cognitive Decline Whereas APOE Genotype
Does Not.
Objective: Declines in executive function are often implicated in
early stages of dementia. Specifically, set-shifting tasks may be par-
ticularly effective at capturing subtle deficits associated with pro-
dromal Alzheimer’s disease. We sought to determine if set-shifting
abilities would successfully distinguish older adults who later dis-
played significant declines in global cognition from those who did
not decline.
Participants and Methods: Participants involved in a longitudinal
study were characterized as decliners (N = 17) if they demonstrated
Reliable Change Indices (RCI) of decline in Dementia Rating Scale (DRS)
scores over a one-year period or non-decliners if no such decline oc-
curred (N = 34). The discrepancy between completion time on the Trail
Making Test Parts’ A and B was compared between groups one year
prior to DRS decline.
Results: A mixed-model ANOVA revealed an interaction effect between
group (decliner, non-decliner) and Trail Making Test (F = 16.2; p <
0.001), indicating a significantly larger discrepancy between comple-
tion time in Parts’ A and B in the decliner group. Further, linear re-
gression results demonstrated that amount of discrepancy between Trail
Making Test Parts’ A and B significantly predicted DRS decline (F =
7.58; p < 0.01), whereas APOE genotype did not (F = 1.45; p > 0.05).

Conclusions: Results provide evidence that analysis of cognitive dis-
crepancies between complex higher-order functions, such as set-shift-
ing abilities, and lower-level fundamental cognitive abilities may help
detect subtle cognitive changes over time. Results further support its rel-
ative utility vis-à-vis APOE genotype in predicting cognitive declines
possibly related to prodromal Alzheimer’s disease.
Correspondence: Lindsay Clark, San Diego State University/University
of California, San Diego, 4573 Florida Street, Apt 3, San Diego, CA
92116, United States. E-mail: ltermini@gmail.com 

S.E. COOK, C. PERSAD, G. RAMIREZ, K. TALTON, A. BHAUMIK,
A. NATHAN, N. BARBAS, J. HEIDEBRINK & B. GIORDANI. Health
Factors in the Reversion from Mild Cognitive Impairment to Normal.
Objective: Many longitudinal studies of outcomes of cognitive impair-
ment and dementia have reported substantial numbers of individuals
originally diagnosed with mild cognitive impairment (MCI) who re-
ceive a diagnosis of normal on follow-up examination. The goal of this
study was to examine if certain health factors were related to reversion
to normal in those who were classified with MCI at baseline.
Participants and Methods: Participants were from the Michigan
Alzheimer Disease Research Center registry. Participants received a base-
line evaluation, including neuropsychological testing. Participants are
then followed annually to track outcome. A consensus panel diagnosis
was determined following each evaluation. Participants in the present
analyses were diagnosed with (any sub-type of) MCI at baseline and had
at least one follow-up evaluation.
Results: While data collection is ongoing, analyses with current partic-
ipants meeting study inclusion criteria were used in analyses. Compared
to those with a stable MCI diagnosis (N = 10) and those that converted
to dementia (N = 12), those that reverted to normal on follow-up (N =
6) were more likely to have a diagnosis of hypertension at baseline (χ2
= 0.026). No other baseline medical condition was related to outcome.
Conclusions: Findings are consistent with the hypothesis that cardio-
vascular health factors may contribute to the longitudinal course of cog-
nitive impairment. It is of clinical importance to understand what fac-
tors contribute to the transient nature of cognitive impairment in older
adults.
Correspondence: Sarah E. Cook, PhD, Neuropsychology Section, Depart-
ment of Psychiatry, University of Michigan, 2101 Commonwealth Blvd.,
Suite C, Ann Arbor, MI 48105, United States. E-mail: sarahcoo@umich.edu

P.F. CORNETT & J.R. HALL. Depression in Geriatric Patients with
Cognitive Impairment: The Effects that Staging of Disease has on
Depression.
Objective: The purpose of the current study was to compare cognitive
diagnostic group GDS subscale scores at different severity levels.
Participants and Methods: Participants in this study consisted of 256
patients 65 and older, 76 male, 180 female, and include 131 with
Alzheimer’s disease, 74 with vascular dementia, and 51 with mild cog-
nitive impairment. Diagnoses were based on a consensus diagnosis given
by a team of geriatricians and neuropsychologists.
Results: Results indicate that DAT patients endorsed fewer items on all
subscales than the other diagnostic groups. DAT patients differed from
VaD and MCI patients on the dysphoria subscale.
Conclusions: Though the GDS subscales do not provide dementia diag-
noses, the subjective information obtained from them can be very useful
for clinicians in validating their diagnoses and tracking disease progression.
Correspondence:PatriciaF.Cornett,M.S.,Neurology,UniversityofAlabama
at Birmingham, 1720 7th Ave. South, Sparks Center Suite 600, Birming-
ham, AL 35294-0017, United States. E-mail: patsy.cornett@gmail.com

J. EPPIG, T. GIOVANNETTI, L. BRENNAN, B. BETTCHER,
K. DUEY & D.J. LIBON.Time of Day Effects on Everyday Action Im-
pairment in Alzheimer’s Disease.
Objective: Alzheimer’s disease (AD) increasingly impairs a person’s abil-
ity to live independently. Caregiver reports indicate many AD patients
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experience the phenomenon of “sundowning,” with more confusion and
agitation in the afternoon and evening hours as opposed to the morn-
ing. Recent cognitive studies show support for this effect on episodic
memory. This study examined time of day (TOD) effects on a stan-
dardized measure of everyday action performance in AD.
Participants and Methods: Participants diagnosed with AD (n=44)
were administered the Naturalistic Action Test (NAT) and neuropsy-
chological tests assessing executive control and episodic memory in the
morning (AM; n= 22) or in the afternoon (PM; n= 22). Everyday ac-
tion variables included overall level of performance (NAT score), per-
cent of steps accomplished, total errors, and error types (omission, sub-
stitution, etc.).
Results: The groups did not differ on MMSE, age, education, or de-
pressive symptoms (all p’s > .61). Between group t-tests showed a trend
suggesting that the AM group was less impaired than the PM group on
the NAT (NAT Score: p< .07; Accomplishment Score: p< .07). Specifi-
cally, the AM group exhibited fewer omission errors on the NAT (Omis-
sion Errors: p< .05). On neuropsychological tests, the AM group also
demonstrated better delayed recognition memory ability (p< .05).
Conclusions: This pilot study provides preliminary evidence that TOD
effects influence everyday action performance. The specific effect on
omissive behaviors and neuropsychological tests suggest episodic mem-
ory may be especially vulnerable to this effect. Patients with AD, clini-
cians, and caregivers should consider the decline in functioning in af-
ternoon and evening hours when planning assistance and supervision
for important functional tasks.
Correspondence: Joel Eppig, B.A. in psychology, Neurology Control,
Drexel University College of Medicine, 832 N. Capitol Street, Philadel-
phia, PA 19130, United States. E-mail: joel.eppig@temple.edu 

B.E. GAVETT, V. DOKTOR, A. OZONOFF, J. PALMISANO, N. JOFFE,
E. COOK, A.L. JEFFERSON, A.K. NAIR, R.C. GREEN & R.A. STERN.
Validation of the NAB List Learning Test in the Prediction of Cog-
nitive Decline in Older Adults.
Objective: The NAB List Learning test (NAB-LL) accurately differen-
tiates between cognitively normal individuals and those clinically diag-
nosed with mild cognitive impairment (MCI) and Alzheimer’s disease
(AD) cross-sectionally, using a regression-based algorithm (Gavett et
al., 2009). The present study examined the validity of NAB-LL in pre-
dicting longitudinal cognitive changes in older adults. It was hypothe-
sized that the three groups (Control, MCI, and AD) derived from the
NAB-LL algorithm would decline at different rates (AD>MCI>Control),
in multiple cognitive domains, over time.
Participants and Methods: Participants completing three annual eval-
uations from 2005-2009 were selected from the Boston University
Alzheimer’s Disease Center’s longitudinal aging research registry; those
diagnosed with a non-AD dementia at baseline were excluded. The 251
participants (60% women) ranged in age from 55-93 years (M=73.2,
SD=7.6 years), and from 7-21 years of education (M=15.9, SD=2.9
years). Baseline NAB-LL scores were entered into the NAB-LL algo-
rithm to classify participants as Control, MCI, or AD, independent of
clinical consensus diagnosis. Longitudinal regression models were used
to examine group differences in linear rate of cognitive decline over three
visits, controlling for age and education. Outcome variables included
the MMSE, animal fluency, CERAD Word List Recall Trial 3, WAIS-R
Digit Symbol Coding, Hooper Visual Organization Test, and Trail Mak-
ing Test-Part B.
Results: Significant group differences were found in linear rate of de-
cline on MMSE (p<.01; AD>MCI=Control), animal fluency (p<.01;
AD>MCI>Control), CERAD Trial 3 (p=.02; MCI>AD=Control), and
Digit Symbol (p=.01; AD>MCI=Control).
Conclusions: The results indicate that the NAB-LL algorithm was pre-
dictive of differential rate of change across several cognitive domains.
Correspondence: Brandon E. Gavett, Ph.D., Department of Neurology,
Boston University School of Medicine, Alzheimer’s Disease Clinical and
Research Program, 72 East Concord St., B-7800, Boston, MA 02118,
United States. E-mail: begavett@bu.edu 

J.J. RYAN, A. DEVAUL, L. GLASS & A. PAOLO. Neuropsychologi-
cal Differences between Men and Women with Alzheimer’s Disease.
Objective: It has been suggested that that women and men with
Alzheimer’s disease (AD) and comparable levels of overall cognitive
impairment perform differently on neuropsychological tests. The pres-
ent investigation compares the scores of women and men with AD on
tests of episodic memory, semantic memory, and language and hypoth-
esizes test scores of women will be more impaired.
Participants and Methods: Participants were 86 women and 96 men with
AD selected from an archival database. The groups did not differ in age,
educational level, duration of illness, age at onset of illness, or overall cog-
nitive impairment measured by the Mattis Dementia Rating Scale. The tests
administered were the WAIS-R Information subtest, Verbal Fluency (FAS
and Animal Names), Boston Naming Test, and WMS-R Logical Memory
subtests. Independent t-tests were used to compare the groups. Because this
is an archival data set, some tests were not administered to all participants.
However, the smallest n for any comparison was 42 women and 37 men.
Results: Means and SDs for all variables are presented in Table 1. Males
performed significantly better than females on the Information subtest
(p =.03), Animal Naming Test (p = .005), Boston Naming Test (p =
.001), and Logical Memory I (p = .01). There was a nonsignificant trend
for men to perform better than women on the Logical Memory II sub-
test. The sexes did not differ on FAS verbal fluency.
Conclusions: This study supports the hypothesis that women with AD
evidence greater impairment than men with AD on measures of episodic
memory, semantic memory, and language.
Correspondence: Laura Glass, M.S., Roosevelt University, 2600 W Lo-
gan Blvd, Apt 3i, Chicago, IL 60647, United States. E-mail: laura.glass@
mymail.roosevelt.edu 

C.E. GLOSCH & P.J. MASSMAN. Prediction of Conversion to
Alzheimer’s Disease from Mild Cognitive Impairment.
Objective: To examine the relationship of MCI to AD and determine
what variables 1) differentiate converters (those who decline from MCI
to a diagnosis of AD) from non-converters, 2) best predict group mem-
bership, and 3) distinguish between “fast” and “slow” converters.
Participants and Methods: Archival data from 67 patients enrolled in
a longitudinal study in the Alzheimer’s Disease and Memory Disorders
Center at Baylor College of Medicine were analyzed on demographic, neu-
ropsychological, and medical variables. All participants were diagnosed
with amnestic MCI: 29 with Possible Dementia Prodrome (CDR = 0.5),
21 with Atypical MCI (≥ 1.5 SD impairment on delayed recall of the ADAS-
Cog Word Recall list and/or the WMS-R Visual Reproduction figures),
and 17 with Progressive Amnestic Disorder (Petersen’s criteria- impaired
WMS-R Logical Memory delayed recall). Over a mean follow-up period
of 3.42 years, 29 MCI patients converted to a diagnosis of probable AD.
Results: Converters tended to be female, have at least one APOE ε4 al-
lele, and perform more poorly on measures of general cognitive function-
ing, verbal and nonverbal learning and memory, attention, verbal fluency,
and motor inhibition. Of these differences, sex, number of APOE ε4 alle-
les, and measures of general cognitive functioning, verbal and nonverbal
memory, semantic verbal fluency, and motor inhibition predicted group
membership with 78% accuracy (73.91% sensitivity and 82.14% speci-
ficity). No variables differentiated between “fast” and “slow” converters.
Conclusions: This study further demonstrate that MCI is a precursor
to AD in many cases and that differences can be found between those
who will go on to develop AD and those who will remain stable.
Correspondence: Caryn E. Glosch, M.A., Psychology, University of Hous-
ton, 4800 Calhoun Dr., Houston, TX 77204, United States. E-mail:
cgboiler2000@hotmail.com 

L. HANE, N. KIEWEL & P. MASSMAN. Block Design Performance
in Alzheimer’s Patients: Differential Relationships with other Neu-
ropsychological Measures in Men and Women.
Objective: WAIS Block Design (BD) is primarily a task of visuoper-
ceptual ability and spatial reasoning, but requires both global (config-
ural) processing and local (detail) processing. The former has been linked
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with right hemisphere functioning and spatial abilities and the latter
with left hemisphere functioning and verbal abilities (Robertson & Ivry,
2000). Normal men and women may differ somewhat in their relative
reliance on global versus local processing on a task like BD. In the pres-
ent study, we investigated this issue in a large sample of Alzheimer’s
patients.
Participants and Methods: Participants were 978 patients with
probable AD enrolled in the Baylor College of Medicine AD and Mem-
ory Disorders Center (668 women and 310 men). Mean age was 74.3
(SD = 8.1 ), mean years of education was 13.5 (SD= 3.5), and mean
MMSE score was 20.6 (SD = 5.3). As part of a larger neuropsycho-
logical test battery, in their baseline evaluation, patients were ad-
ministered WAIS-R BD, copy of the Rey-Osterrieth Complex Figure,
the Boston Naming Test (BNT), and verbal fluency tasks (FAS and
Animal fluency).
Results: BD scores did not differ significantly between the male and fe-
male AD patients (p > 0.55). Fisher r-to-Z transformations revealed that
BD scores were more strongly correlated with Rey-O scores in men (r =
0.60) than in women (r = 0.47). In contrast, BD scores were more strongly
associated with BNT and Animals scores in women (r’s = 0.50 and 0.51)
than in men (r’s = 0.38 and 0.36). The BD-FAS correlation was also
higher in women (r = 0.53) than in men (r = 0.46), but not signifi-
cantly so.
Conclusions: BD scores were more highly associated with visuospatial
(Rey-O) performance in male AD patients and more strongly related to
verbal performances in female AD patients, suggesting that global (and
putatively right hemisphere) processing contributed more to male pa-
tients’ BD performance and local (and putatively left hemisphere) pro-
cessing contributed more to female patients’ performance.
Correspondence: Leslie Hane, Psychology, Univerisity of Houston, 8300
El Mundo St. apt 321, Houston, TX 77054, United States. E-mail:
lkhane@uh.edu 

N. HANTKE, K.A. NIELSON, A. BUTTS, L. GUIDOTTI,
J.L. WOODARD, M. SEIDENBERG, S. DURGERIAN, P. ANTUONO,
M. LANCASTER & S.M. RAO. Event-Related fMRI of Episodic and
Semantic Memory in Cognitively Intact Elders: Patterns of Activa-
tion as a Function of Risk Factors for Alzheimer’s Disease.
Objective: Asymptomatic older individuals with an increased risk for
Alzheimer’s disease (AD) show differences in fMRI activation compared
to older not-at-risk individuals during performance of either semantic
or episodic memory tasks. However, little research has compared both
types of memory tasks during the same scan session. In this event-re-
lated fMRI study of healthy older subjects with and without AD risk fac-
tors, a fame discrimination paradigm was used to assess semantic mem-
ory followed by a recognition test of episodic memory.
Participants and Methods: Three subgroups of participants were stud-
ied: (1) positive family history (+FH) of dementia/positive APOE ε4
(+ε4), (2) +FH/-ε4, and (3) –FH/-ε4. The task stimuli consisted of 30
names of easily recognized famous persons and 30 names of unfamiliar
individuals. Participants were asked to indicate if the name was fa-
mous or unfamiliar. Twenty minutes later, participants were presented
with the 60 previously seen names, 30 novel famous names, and 30 novel
unfamiliar names and asked to indicate if he or she had seen the name
earlier or not.
Results: During the fame discrimination task, the +FH/-ε4 group
showed the greatest amount of activation, followed by the +FH/+ ε4
group, and the least amount of activation by the low risk group (-FH/-
ε4). During retrieval, the +ε4 groups displayed less activation than the
low-risk group.
Conclusions: Asymptomatic individuals at risk for AD display increased
activation during fame discrimination, suggesting compensatory re-
cruitment during semantic retrieval. The same at risk groups display
decreased activation during episodic retrieval, suggesting problems with
decreased memory traces.
Correspondence: Nathan Hantke, Marquette University, P.O Box 1881,
Milwaukee, WI 53201, United States. E-mail: Nathan.Hantke@mu.edu

N.A. HAUGRUD, M. CROSSLEY, M. VRBANCIC & S. JODOUIN.
Comparing Qualitative Verbal Fluency Scoring Procedures in
Healthy Aging and Early Stage Alzheimer’s Disease.
Objective: The two component model of verbal fluency production was
examined in healthy aging and Alzheimer’s disease (AD) using cluster-
ing (i.e. the generation of words within a subcategory) and switching
strategies (i.e. the ability to shift to a new category; Troyer et al., 1997).
Participants and Methods: The scoring methods of Abwender et al.
(2001), Lanting et al.(2009) and Troyer et al. (1997) were compared
using a computer program with 90 young, middle-aged or older adults
(20 to 82 years) and 26 individuals diagnosed with probable AD.
Results: The older age group, compared to younger groups, produced
fewer total words on phonemic and semantic fluency, due to a decline
in switching rates. Older adults generated fewer novel and repeated clus-
ters compared to younger age groups. Compared to healthy older adults,
the AD group produced fewer total words, fewer switches, smaller av-
erage cluster sizes, and fewer novel and repeated clusters. Interestingly,
the AD group also used fewer overlapping words (i.e. words that end
one cluster and prompt the start of a second).
Conclusions: Older adults and individuals diagnosed with AD both
showed a decline in total word production, however, this effect was me-
diated by different processes. In healthy aging a decrease in total word
production was related to decreased executive functioning (i.e. decreased
switching rate), while in AD decreased total word production was re-
lated both to a decline in effective strategy use (i.e. search and retrieval
of words; the use of prior words to cue new responses) and to a decline
in the content of semantic memory.
Correspondence: Nicole A. Haugrud, BA honours, University of
Saskatchewan, 2 410 Keevil Crescent, Saskatoon, SK S7N4R6, Canada.
E-mail: nah843@mail.usask.ca 

N. KIEWEL, L. HANE & P. MASSMAN. Apolipoprotein E Geno-
type and Neuropsychiatric Features in Alzheimer’s Disease.
Objective: The apolipoprotein E ε4 allele (APOE ε4) has been associ-
ated with an increased risk of Alzheimer’s Disease (AD) development.
However, the findings related to the association between APOE ε4 and
the development of neuropsychiatric symptomotology are limited. The
goal of the present study was to examine differences in prevalence, sever-
ity, and distress of neuropsychiatric symptoms in individuals with prob-
able AD according to their APOE genotype.
Participants and Methods: Participants included 242 patients with
probable AD enrolled in the Baylor College of Medicine AD and Mem-
ory Disorders Centers (147 females; 95 males). Mean age was 74.4
(SD = 8.8), mean years of education was 14.4 (SD = 3.6), and mean
MMSE score was 20.9 (SD = 5.8). In order to evaluate neuropsychi-
atric symptoms, caregivers were administered the Neuropsychiatric In-
ventory Questionnaire (NPI-Q) and patients were given the Geriatric
Depression Scale (GDS).
Results: One-hundred participants were non-carriers of the APOE ε4
allele, 108 were heterozygous carriers, and 34 were homozygous carri-
ers. Total prevalence, severity, and distress levels of neuropsychiatric
features did not differ significantly between carriers and non-carriers
(p’s > .40). Analyses based on the four NPI-Q factors revealed a trend
toward higher prevalence of psychosis for carriers versus non-carriers
(p = .072). At the item level, the presence of delusions and hallucina-
tions were not significantly different for carriers vs non-carriers (p >
.05). However, homozygotes had a significantly higher prevalence of
hallucinations compared to heterozygotes (p < .05). Also, there were
trends toward levels of distress associated with depression to be higher
in non-carriers (p = .065) and for heterozygotes to have higher levels
of distress due to depression than homozygotes (p = .056).
Conclusions: While APOE ε4 is associated with an increased risk of AD
development, it does not appear to be a strong risk factor for the subse-
quent development of neuropsychiatric symptoms over the course of AD.
Correspondence: Nicole A. Kiewel, MS, Psychology, University of Hous-
ton, 126 Heyne Building, University of Houston, Houston, TX 77204-
5022, United States. E-mail: nicole.kiewel@gmail.com 
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A.W. LEMAIRE, K.L. MAESTAS, S.M. WOOD & R.L. COLLINS.The
Dementia Severity Rating Scale: Factor Structure and Neuropsy-
chological Correlates.
Objective: The Dementia Severity Rating Scale (DSRS; Xie et al.,
in press), a previously validated caregiver-based measure assessing
dementia severity, was recently revised to improve clarity. Items dif-
ferentially assess major cognitive and functional domains, suggest-
ing the DSRS consists of two factors. Study aims included: 1) iden-
tifying the factor structure of the DSRS, 2) examining relationships
between neuropsychological measures and DSRS identified factor
scores.
Participants and Methods: Study included 258 Veterans (men =
96.5%; mean age = 71 years) referred to a cognitive disorders clinic at
a VA medical center and their caregivers. Caregivers completed the DSRS,
and patients completed standardized neuropsychological instruments of
memory, executive functioning, language, attention/processing speed,
and depression.
Results: Principal components analysis with oblique rotation of the
DSRS identified a two factor solution. Factor 1 (45.4% variance), la-
beled ‘Cognitive,’ was composed of items that include assessment of
memory, language, and decision making. Factor 2 (11.2% variance),
labeled ‘Self-Care,’ was composed of items that assess areas of personal
care (i.e, eating, bathing). After controlling for Veteran age, education,
and depression, measures of verbal memory and language were signif-
icantly associated with the Cognitive factor, and measures of atten-
tion/processing speed and executive functioning were significantly as-
sociated with both the Cognitive and Self-Care factors.
Conclusions: This study suggests that the DSRS has a two factor struc-
ture. Furthermore, caregiver perceived ADL functioning may be more
closely associated with patient performance on executive functioning
and attention/processing speed measures than performance on other
cognitive measures.
Correspondence: Robert L. Collins, Ph.D, Neurology Care Line (127),
Michael E. DeBakey VA Medical Center, 2002 Holcombe Boulevard,
Houston, TX 77030, United States. E-mail: robert.collins3@va.gov 

K.L. MAESTAS, A.W. LEMAIRE, S.M. WOOD & R.L. COLLINS.Vet-
erans with Dementia and their Caregivers: Neuropsychological Cor-
relates of Caregiver Burden.
Objective: Despite increased attention to the assessment of caregiver
burden in research and clinical contexts, it is surprising that existing
studies have reported weak associations between caregiver burden and
patients’ cognitive functioning. We propose this lack of association is
partly due to the fact that caregiver burden has been measured as a
global score despite evidence that caregiver burden is a multidimen-
sional construct. We sought to clarify the multi-factorial structure of the
widely used Zarit Burden Interview (ZBI; Zarit et al., 1980), with the
goal of demonstrating differential associations among factor scores with
patients’ neurocognitive performance.
Participants and Methods: The sample included 243 dyads of Veter-
ans (97% men; mean age = 71.2) referred to a cognitive disorders clinic
at a VA medical center, and their caregivers. Caregivers completed the
ZBI to assess caregiver burden. Patients completed a battery of neu-
ropsychological tests measuring: attention/processing speed, memory,
language, and executive functioning.
Results: Principal components analysis with oblique rotation of the ZBI
revealed three factors, Psychosocial Burden, Dependency Burden, and
Guilt, with factors accounting for 42.4%, 8.6%, and 5.9% of the vari-
ance respectively. Higher scores on the Dependency Burden factor were
significantly associated with worse performance on measures of mem-
ory, attention/processing speed, and executive functioning, controlling
for patient age, education, and depression. In contrast, the Psychoso-
cial Burden and Guilt factors were not significantly associated with neu-
rocognitive performance.
Conclusions: Results suggest caregiver burden, as measured by the ZBI,
has a multi-factorial structure, and factors are differentially related to
patients’ neurocognitive performance.

Correspondence: Robert L. Collins, Ph.D, Neurology Care Line (127),
Michael E. DeBakey VA Medical Center, 2002 Holcombe Boulevard,
Houston, TX 77030, United States. E-mail: robert.collins3@va.gov 

A. MARTYR, S.M. NELIS, L. CLARE, I.S. MARKOVÁ, R.G. MOR-
RIS, I. ROTH & R.T. WOODS. Verbal fluency and impaired func-
tional ability in people with dementia.
Objective: Executive functioning (EF) is an umbrella term for a num-
ber of distinct cognitive processes that control everyday actions and
thoughts. Impairments in aspects of EF such as verbal fluency and work-
ing memory are known to impact daily functioning. There has been lit-
tle research concerning EF and activities of daily living (ADL) abilities
in people with dementia (PwD), though EF impairments have recently
been linked with declining skills and abilities in ADL.
Participants and Methods: The sample consisted of 96 early-stage
PwD participating in the MIDAS study (48 Alzheimer’s disease, 30 vas-
cular dementia, 18 mixed Alzheimer’s disease and vascular dementia;
mean age 78.68 years; mean MMSE score 24.26). A test of verbal flu-
ency (D-KEFS: FAS) was administered as well as a modified 11-item
self- and informant-rated Functional Activities Questionnaire (FAQ)
concerning instrumental ADL ability.
Results: Self-rated but not informant-rated total FAQ score was found
to be significantly negatively correlated with verbal fluency ability. There-
fore those who performed better on the test of verbal fluency reported
fewer ADL impairments. Additionally, self-reported telephone use, fi-
nancial ability and keeping appointments were the most strongly related
to verbal executive ability. Verbal fluency was unrelated to overall cog-
nitive decline (MMSE), premorbid IQ, age, gender and diagnosis.
Conclusions: The findings suggest that deficits in the verbal fluency sub-
domain of EF are present in the earliest stages of dementia, and that those
with executive dysfunction show greater everyday functional difficulties.
Correspondence: Anthony Martyr, School of Psychology, Bangor Uni-
versity, Bangor University, Bangor LL57 2AS, United Kingdom. E-mail:
a.martyr@bangor.ac.uk 

A. MARTYR, S.M. NELIS, L. CLARE, I.S. MARKOVÁ, R.G. MOR-
RIS, I. ROTH & R.T. WOODS.The emotional Stroop effect for mem-
ory related words in people with dementia and their caregivers:
investigating the implicit awareness system.
Objective: The emotional Stroop paradigm concerns the observation that
individuals respond more slowly to words that are salient to their condi-
tion than to neutral words, even when these are not explicitly processed
for meaning. This approach has been reported in other clinical groups
that show significant slowing to condition-related words, but this para-
digm has yet to be tried with people with dementia (PwD). It was hy-
pothesised that implicit awareness of memory difficulties would lead to
a slowing of response to emotionally salient dementia-related words.
Participants and Methods: This study investigated whether people
with dementia were slower to respond to dementia-related words than
to frequency-matched neutral words. The sample consisted of 79 PwD
(39 Alzheimer’s disease, 25 vascular dementia, 15 mixed Alzheimer’s
disease and vascular dementia; mean age 78.16 years; mean MMSE score
24.43), and 85 normal controls (mean age 67.81 years), who were care-
givers of the PwD, participating in the MIDAS study.
Results: It was found that both PwD and their carers were slower to re-
spond to emotionally salient words compared to emotionally neutral
words. The size of the effect between PwD and their caregivers did not
differ significantly.
Conclusions: The findings suggest that PwD demonstrate an implicit
awareness of their memory impairments. Therefore, awareness of mem-
ory difficulties seems to be retained at an implicit level in early-stage
dementia. The emotional Stroop task is a useful method for directly in-
vestigating the robustness of the implicit awareness system.
Correspondence: Anthony Martyr, School of Psychology, Bangor Uni-
versity, Bangor University, Bangor LL57 2AS, United Kingdom. E-mail:
a.martyr@bangor.ac.uk 
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M. MIMURA, B. YAMAGATA, H. TOMIOKA, H. KOBAYASHI &
H. YAMAMOTO. Effect of high dose donepezil on cognitive func-
tion and serum insulin-like growth factor-I (IGF-I) level in
Alzheimer’s disease.
Objective: In addition to the effect of increasing cortical acetylcholine
by inhibiting acetylcholinesterase, donepezil is known to have an anti-
aging effect by increasing serum insulin-like growth factor-I (IGF-I)
level. IGF-I level has recently been shown to be decreased in Alzheimer’s
disease (AD). We previously demonstrated that donepezil increases serum
IGF-I level and that the pre-treatment IGF-I level predicts effectiveness
of donepezil in AD (Tei et al., 2008). Here, we further pursued the re-
lationship between cognitive function and serum IGF-I level in AD by
increasing the dose of donepezil.
Participants and Methods: Twenty patients with AD (seven male, mean
age 79.5 years) participated in the present study. Their Mini-Mental
State Examination (MMSE) and Alzheimer’s Disease Assessment Scale
Japanese version (ADAS-JCog) scores as well as serum IGF-I level were
measured twice; while they were taking low dose (5 mg/day) of donepezil
and after the dose was increased to 10 mg/day (high dose). The study
was approved by the Ethics Committee of Showa University School of
Medicine.
Results: There were significant correlations between serum IGF-I level
and MMSE or ADAS-JCog (both p<.03). AD patients were divided into
9 responders and 11 non-responders based on their changes in MMSE
and ADAS-JCog scores. Serum IGF-I level of the responders were lower
(88.2 ng/mL) than non-responders (107.7 ng/mL)(p<0.02).
Conclusions: The results suggest that AD individuals whose serum IGF-
I level was low on low dose of donepezil may respond well to high dose
of donepezil. Beneficial role of high dose donepezil was specifically im-
plicated for those whose IGF-I level remains low on regular dosage.
Correspondence: Masaru Mimura, MD, PhD, Neuropsychiatry, Showa
University, 6-11-11 Kita-Karasuyama, Setagaya-ku, Tokyo 157-8577,
Japan. E-mail: mimura@med.showa-u.ac.jp 

B. REED, V. CHAND, K. BAYNES, L. BONNICI & S. FARIAS. Is Idea
Density a Marker of Cognitive Reserve? Effects on Cognitive Decline.
Objective: Idea density (ID) measures how efficiently people commu-
nicate. Prior reports from the Nun study (Snowdon, JAMA, 1996) show
high ID reduces the risk of Alzheimer’s disease (AD). This study uses a
different cohort and asks whether ID slows cognitive decline in older
adults.
Participants and Methods: Participants were 88 members of the UC
Davis aging diversity cohort. Thirty Eight were cognitively normal, 35
were MCI, and 14 were demented at baseline; mean age was 74 and
mean education was 14.5 years.
ID was measured by coding a standardized speech sample according to
an explicit set of rules.
Cognitive function was measured at baseline and at annual follow-ups
(82% had 3 or more evaluations) using four psychometrically matched
composite scales: Episodic Memory, Semantic Memory, Spatial Reason-
ing, and Executive Function. 
Separate random effects models tested the effect of ID on longitudinal
change in each domain. Each model included age, sex and education as
covariates.
Results: ID had a positive effect on baseline Semantic Memory, and sig-
nificantly reduced the rate of change in Semantic Memory. Education
had a marginal effect on baseline and did not affect change. Neither
education nor ID had a significant effect on change in any other cogni-
tive domain. ID had significant positive effects on baseline Executive
Function and Spatial Reasoning. Education had a significant positive
effect on baseline Executive Function.
Conclusions: ID was selectively associated with slower decline in Semantic
Memory, independently of education. This is suggests that ID, which can
be measured late in life, is a useful indicator of cognitive reserve.
Correspondence: Bruce Reed, PhD, Neurology, University of California,
Davis, UCD ADC (127a), 150 Muir Road, Martinez, CA 94553, United
States. E-mail: brreed@ucdavis.edu 

K.A. RYAN, A. DE LEON, T. COULAS, C. PERSAD, K. FREY, R. AL-
BIN, J. BURKE, S. GILMAN & B. GIORDANI. Resolving Diagnos-
tic Inaccuracies in Frontotemporal Dementia: A Role for [11C]PiB
Scanning.
Objective: Alzheimer’s disease (AD) and Frontotemporal dementia
(FTD) are difficult to distinguish on a clinical basis alone. Ongoing
breakthroughs in the development of pharmacological treatments for
these disorders make early and accurate diagnosis of these conditions
important. The PiB scan offers a new method of identifying AD based
on the detection of amyloid deposits. However, it is unclear if and how
much more accurate this is as compared with clinical judgment. Our
study investigated whether there was an agreement between neu-
ropsychological and behavioral data and PiB findings in the diagnosis
of FTD.
Participants and Methods: Participants were 12 patients clinically di-
agnosed with FTD by their neurologists seen through the University of
Michigan’s Alzheimer’s Disease Research Center. All patients underwent
a PiB scan, neuropsychological testing, and caregivers completed be-
havioral ratings.
Results: PiB scan results yielded positive findings for six patients. Re-
sults of testing demonstrated that although the groups reflected similar
severity of dementia, PiB positive patients performed lower on some
memory measures and were rated as having more memory-related deficits
by their caregivers than PiB negative patients. There were no significant
differences between the groups on cognitive or behavioral measures of
executive/frontal impairment.
Conclusions: These findings provide evidence for the utility of the
PiB scan in distinguishing between AD and FTD early in the diag-
nostic process, with neuropsychological tests at clinical diagnosis
serving as a valuable indicator of the presence of AD. Our results
would support the hypothesis that many patients presented with pri-
mary behavioral or executive dysfunction may actually have AD,
rather than FTD.
Correspondence: Kelly A. Ryan, Ph.D., The University of Michigan, 2101
Commonwealth, Suite C, Ann Arbor, MI MI, United States. E-mail:
karyan@umich.edu 

C. STRAUSS, N. HAUGRUD, M. CROSSLEY & D. MORGAN. De-
layed Memory, but not Executive Skills, Predicts Functional Im-
pairment in Newly Diagnosed Alzheimer’s Disease.
Objective: The current study investigated executive skills and delayed
memory as cognitive predictors of daily functioning in individuals newly
diagnosed with probable Alzheimer’s disease (AD) in an interprofes-
sional clinic.
Participants and Methods: The participant sample consisted of 55 in-
dividuals (36 female) with a mean age of 75.7 years. An executive skills
composite was created using scores from Trail Making Test (Part B),
phonemic verbal fluency, and coding from the Repeatable Battery for
the Assessment of Neuropsychological Status (RBANS: Randolf et al.,
1998). A delayed memory composite consisted of list and story recall
subtests from the RBANS. Finally, a functional ability composite was
created using a self-reported activities of daily living scale and two care-
giver report measures.
Results: Modified Mini-Mental State (3MS) scores were entered in step
1 of a multiple regression analysis to control for dementia severity. When
executive skills and delayed memory composites were entered in sepa-
rate analyses in step 2, with the functional ability composite as the de-
pendent measure, there was a significant relationship between the de-
layed memory composite and functional ability (p = .021). The
relationship between the executive skills composite and functional abil-
ity was nonsignificant.
Conclusions: In conclusion, when compared to executive skills, delayed
memory was found to be a better predictor of daily functioning in indi-
viduals with early-stage AD. This is consistent with the early impact of
AD on the mesial temporal lobes. At later stages of AD executive skills
might be a better predictor of functional ability as the disease begins to
affect the prefrontal cortex.
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Correspondence: Cailey Strauss, University of Saskatchewan, 107-406
Nelson Road, Saskatoon, SK S7S1N5, Canada. E-mail: cbs626@mail.
usask.ca 

M.L. ALOSCO & G. TREMONT. Relationship Between Cognition
and Awareness Deficits in Mild Cognitive Impairment.
Objective: Anosognosia is common in Alzheimer’s disease (AD) and has
been associated with executive impairment and right hemisphere dys-
function. Limited research has investigated awareness among patients
with Mild Cognitive Impairment (MCI). The current study examined
cognitive performance differences between MCI patients who were aware
or unaware of their deficits.
Participants and Methods: Participants were 58 patients (26 Males
and 32 Females; M age = 74.90, SD = 6.07) who underwent a compre-
hensive neuropsychological evaluation and diagnosed with MCI according
to Petersen’s criteria (amnestic plus n = 47, amnestic only n = 6, non-
amnestic n = 5). Participants were divided into groups based on clini-
cian rating of awareness (aware n = 28 or unaware n = 30), which was
determined following interview with the patient and family member.
Neuropsychological measures were converted into z-scores based on sam-
ple mean and standard deviation and averaged across cognitive domains
(i.e., attention, visuospatial, executive functioning, language, immedi-
ate memory and delayed memory).
Results: No significant differences were found between awareness groups
for age, education, gender, Dementia Rating Scale –II total score, or
MMSE score. Individuals rated as unaware performed significantly worse
in immediate (p< .001) and delayed memory (p= .005) domains than
those rated as aware. None of the other cognitive domains differed be-
tween the groups.
Conclusions: Awareness deficits are common in MCI patients. Our re-
sults argue against the most common etiologic hypotheses in AD (i.e.,
executive and right hemisphere) and suggest that severity of encoding
and memory storage deficits underlie anosognosia in MCI.
Correspondence: Geoffrey Tremont, Ph.D., Psychiatry & Human Be-
havior, Brown Medical School, Rhode Island Hospital, 593 Eddy
Street, Providence, RI 02903, United States. E-mail: gtremont@
lifespan.org

J.T. WONG, C.M. FLORES, M. ROBINSON & J. RAZANI. Patterns
of Deficits in Daily Functioning and Cognitive Performance of Pa-
tients with Alzheimer’s Disease.
Objective: Previous research has identified patterns of cognitive deficits
in patients with Alzheimer’s disease (AD), but little is known about their
pattern of daily functional impairment.
Participants and Methods: Forty-nine patients with AD and 52 healthy
elderly controls were administered neuropsychological tests as well as
the Direct Assessment of Functional Status (DAFS) test, an observation-
based test of activities of daily living. The DAFS produced scores for five
subscales: Orientation, Communication, Financial, Transportation, and
Shopping. To analyze the data, four cognitive domains were created us-
ing neuropsychological composite z-scores (means and standard devia-
tion obtained from control data) for the AD patients.
Results: Results revealed that AD patients performed worse on the mem-
ory and visual-spatial relative to the executive and language domains.
Additionally, the AD patients performed poorer than the controls on all
5 subscales of the ADL task, with their worse performance being on the
Shopping subscale which, in part, requires memory skills. Stepwise re-
gression analyses indicated that cognitive domains predicted specific as-
pects of functional abilities, lending ecological validity to the neu-
ropsychological domains assessed.
Conclusions: These findings suggest that AD patients display a distinct
pattern of performance on ADL tasks and traditional neuropsycholog-
ical tests are useful in predicting daily functioning in AD.
Correspondence: Jennifer T. Wong, MA, Psychology, University of De-
troit Mercy, 8336 West Manchester Avenue, Playa Del Rey, CA 90293,
United States. E-mail: jenniferwong1@cs.com 

HIV/AIDS/Infectious Disease

J. BADIEE, D.J. MOORE, M. GERARD, F. VAIDA, D. FRANKLIN,
B. GOUAUX, J.A. MCCUTCHAN, J.H. ATKINSON, R.K. HEATON,
J. MCARTHUR, S. MORGELLO, D. SIMPSON, A. COLLIER,
C. MARRA, B. GELMAN, D. CLIFFORD & I. GRANT. Suicidality
and Neuropsychological Impairment in HIV-Infected Persons.
Objective: Neuropsychological (NP) impairment is common among HIV-
infected individuals. NP deficits also exist among individuals with sui-
cidal ideation and those who have attempted suicide. To date, no study
has examined suicidal ideation and NP impairment in the context of HIV
infection. The purpose of this cross-sectional study was to determine
whether increased rates of NP impairment would be observed in indi-
viduals reporting prior suicidal ideation and suicidal behavior in the CNS
HIV Antiretroviral Therapy Effects Research (CHARTER) cohort.
Participants and Methods: 1560 participants completed baseline eval-
uations. Of these, 981 participants endorsed some depressive symptoms
on the Composite International Diagnostic Interview (CIDI) and were
evaluated with suicide-related questions from the CIDI. Based on this
assessment, participants were placed into the following 5 categories:
No suicidal ideation, thoughts of death, suicidal ideation, made suicide
plan, and made suicide attempt. Participants were characterized as NP
impaired or unimpaired based on a comprehensive NP battery covering
seven domains. These groups were also compared on neuromedical, psy-
chiatric, and demographic characteristics.
Results: The overall NP impairment rate for the cohort was 39%
(380/981), however rates of NP impairment did not significantly differ
across the 5 suicide categories. Individuals in the more severe 3 suicide
categories reported higher scores on the Beck Depression Inventory II
(p<0.0001) and higher rates of current major depressive disorder
(p=0.01) than individuals in the less severe 2 groups. Individuals in the
attempt category also reported higher rates of lifetime substance abuse
(p=0.02) and current use of psychotropic medications (p=0.01).
Conclusions: Contrary to expectations, rates of NP impairment did not
significantly differ across the 5 suicide categories. These findings sug-
gest that the presence of suicidal ideation and behavior may not confer
additional risk for NP impairment among HIV+ persons.
Correspondence: Jayraan Badiee, M.P.H., HIV Neurobehavioral Re-
search Center, University of California, San Diego, 7160 Shoreline Dr.
#4314, San Diego, CA 92122, United States. E-mail: jbadiee@ucsd.edu 

Y. BOGDANOVA, M. DÍAZ-SANTOS & A. CRONIN-GOLOMB.Apathy,
Alexithymia and Their Relation to Cognition in Asymptomatic HIV.
Objective: Previous HIV studies documented associations between the
presence of apathy and poor performance on measures of executive func-
tion, suggesting that apathy and HIV-related cognitive dysfunction may
share common neurophysiological substrates. Likewise, alexithymia has
been related to cognitive dysfunction in HIV. Specifically, in our earlier
study of asymptomatic HIV+ individuals, we found an association between
alexithymia and performance on tasks of visuospatial and executive func-
tion, consistent with dysfunction of the fronto-striatal circuits and their cor-
tical projections. These separate findings raise the question of the effect of
the cognitive, emotional, and behavioral symptoms of apathy on cognition,
and their relation to alexithymia, in asymptomatic HIV+ individuals.
Participants and Methods: 27 asymptomatic HIV+ participants and
27 matched healthy HIV- volunteers were administered rating scales as-
sessing apathy and alexithymia, and a series of neuropsychological tests.
Results: The HIV+ participants showed greater apathy and alexithymia
than the HIV- group. There was a significant association between apa-
thy and alexithymia ratings in the asymptomatic HIV+ sample, in par-
ticular between behavioral and emotional symptoms of apathy and alex-
ithymia. Whereas apathy correlated significantly with only one cognitive
measure (spatial working memory), alexithymia correlated with meas-
ures of attention and working memory, category fluency, spatial rea-
soning, and visuospatial organization, suggesting differential contribu-
tion of apathy and alexithymia to cognition in HIV.
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Conclusions: Our findings demonstrated that while apathy and alex-
ithymia may share common neurophysiological susbtrates, they can be
dissociated in this population, indicating overlapping but distinct neu-
ral substrates within frontostriatal circuits.
Correspondence:YelenaBogdanova,PhD,MemoryDisordersResearchCen-
ter, Boston University, Psychology Research (151-A), 150 South Hunting-
ton Street, Boston,, MA 02130, United States. E-mail: bogdanov@bu.edu

A. EASTVOLD & E.B. FENNELL. Herpes simplex virus encephali-
tis: Serial neuropsychological assessments characterize memory,
language and executive impairments.
Objective: Herpes simplex virus encephalitis (HSVE) is a viral infec-
tion of the central nervous system that typically targets the medial tem-
poral and basal forebrain regions. Learning, memory and language
deficits are most commonly documented among HSVE patients, how-
ever little is known about the course of neurocognitive recovery.
Participants and Methods: The following presents serial neuropsy-
chological assessments of a young Caucasian, right-handed male (age
15 at onset) with HSVE, complicated by a subcortical hemorrhage in
the left anterior temporal and basal frontal lobes, progressing to the right
basal frontal and insular cortices.
Results: Acute evaluation revealed severely compromised mental status,
severe amnesia and aphasia. Assessment two months status post revealed
significant focal verbal and visual memory deficits and marked anomia,
in the context of remarkable recovery of general cognition. Follow-up at
one year revealed persistent verbal and visual memory impairments, sig-
nificant anomia, and the emergence of greater attention and executive
difficulties, including personality and emotional changes. Follow-up MRI
revealed residual lesions in the left temporal lobe, left insular cortex, bi-
lateral cingulate gyri, and general atrophy of the cortex with resolution
of previous abnormalities in right basal frontal and insular cortices.
Conclusions: This case characterizes the course of recovery and the per-
sistence of focal memory and language deficits, consistent with the litera-
ture. The emergence of significant executive difficulties, specifically with
behavioral and emotional regulation, one year following onset of illness
highlights the need for greater attention to long-term follow-up in order to
maximize recovery and ultimate level of functioning in patients with HSVE.
Correspondence: Angela Eastvold, PhD, Mental Health & Behavioral
Science, James A. Haley VA, 13000 Bruce B. Downs Blvd, Tampa, FL
33606, United States. E-mail: aeastvold@gmail.com 

J.M. HEAPS, B. ANCES, N. PARKER, D. CLIFFORD & R. PAUL.
Cognitive dysfunction in HIV/HCV co-infection and the relation-
ship with APRI.
Objective: To determine if a pattern of increased cognitive dysfunction
exists in a group of HIV/HCV co-infected patients compared to HIV
mono-infected patients, and to examine the relationship between a non-
invasive marker of liver fibrosis (APRI) and neuropsychological per-
formance among co-infected individuals.
Participants and Methods: Twenty-nine HIV patients and 27
HIV/HCV patients (age 27-57) with a history of substance use were
examined. Detailed information about alcohol and drug use was col-
lected as well as blood samples, and a battery of neuropsychological tests
was administered to each of the participants.
Results: Co-infected individuals were significantly older than mono-in-
fected individuals but the two groups did not differ in terms of education,
or substance use severity. Using MANCOVA covaried for age, results re-
vealed that the HIV/HCV group performed significantly worse on select
tests of memory (list recognition p=.049, RBANS figure recall p=.014) and
executive function (Trails B p=.013) compared to the HIV mono-infected
group. Correlational analyses revealed a significant relationship, non-
specific to co-infection status, between APRI and performance on one meas-
ure of visuospatial ability (RBANS figure copy r=-.405 p=.002).
Conclusions: Results from the study reveal a modest degree of cogni-
tive impairment associated with co-infection status compared to HIV
mono-infection. However, there was no strong relationship between liver
fibrosis and cognitive performance among co-infected individuals. The

results suggest liver damage may not mediate the relationship between
cognitive performance and HIV co-infection status. Future studies that
incorporate a comprehensive memory and executive battery as well as
neuroimaging to help define the neuropsychological impact of HIV/HCV
co-infection.
Correspondence: Jodi M. Heaps, B.A. Psychology, Psychology- Behav-
ioral Neuroscience, University of Missouri-St.Louis, One University
Boulevard, 442-A Stadler Hall, Saint Louis, MO 63121, United States.
E-mail: jmhfx3@umsl.edu 

L.J. HINES, J.M. FOLEY, A.D. THAMES, A. RAMEZANI, S. MILLER,
T. MARCOTTE & C.H. HINKIN. Reaction Time Variability and Dri-
ving Ability in HIV+ Individuals.
Objective: HIV-infection is associated with neuropsychological (NP)
dysfunction reflecting frontal-subcortical pathogenesis, including reac-
tion time (RT) slowing and attentional difficulties. Despite this under-
standing, the relationship of these deficits on real world outcomes such
as driving ability has received less empirical scrutiny. This study ex-
amined the predictive validity of RT latency, and RT variability, on vari-
ability in lane position on a driving simulator task.
Participants and Methods: Participants included 44 HIV-infected
adults who completed a detailed NP battery and a PC-based driving
simulator task in which they were to navigate through city streets while
avoiding real-world obstacles, such as pedestrians and other vehicles.
CPT-II measures used to evaluate variability and reaction time and at-
tention included Hit Standard Error (SE), Hit SE Variability, Hit RT
Block Change, Hit SE Block Change, Hit RT Inter Stimulus Interval
(ISI) Change, Hit SE ISI Change. The outcome variable was variation
in mean lane position during simulated driving.
Results: Measures of RT and RT variability were entered into a multiple
regression simultaneously. The full model significantly predicted variabil-
ity in mean lane position (p=.04). The overall variability (standard error)
of the participant’s Hit RT across all test trials significantly predicted
variability in mean lane position (p= .03), even when controlling for the
effects of other sustained attentional measures as assessed by the CPT-II.
Conclusions: Findings provide preliminary support that increased RT
variability in HIV may result in basic problems with driving ability, as
individuals with increased RT variability may be more likely to diverge
from mean lane position while driving.
Correspondence: April D. Thames, Ph.D., Semel Institute for Neuroscience
and Human Behavior, University of California Los Angeles, 760 Westwood
Blvd., Los Angeles, CA 90065, United States. E-mail: Aprithames@aol.com

J.E. IUDICELLO, S. WOODS, P.D. ROMAN, R. DEUTSCH,
D.J. MOORE, I. GRANT & T. GROUP. Additive effects of HIV in-
fection and aging on neuropsychological functioning.
Objective: The advent of more effective treatment for HIV infection has
resulted in a growing population of older adults living with HIV. While
both HIV and aging are associated with cognitive impairment and share
some common neural mechanisms, questions remain regarding their
combined effects on brain structure and function.
Participants and Methods: Participants included 209 patients across 4
demographically matched groups: Younger (i.e., ≤40 years) Healthy Adults
(n=82),YoungerHIV-infectedAdults (n=40),Older (i.e., >50years)Healthy
Adults (n=37), and Older HIV-infected Adults (n=49). Participants un-
derwent a neuropsychological evaluation assessing domains sensitive to
both HIV and aging. Raw scores were converted to demographically-cor-
rected T-scores, which were used to derive domain and global T-scores.
Results: A series of Jonckheere-Terpstra tests for ordered monotonic
trends were used to examine additivity effects, with cognitive perform-
ance predicted to decrease from groups high on the primary criterion
(i.e., Younger Healthy Adults) to samples low on the criterion (i.e., Older
HIV-infected Adults). Results showed significant additive effects of HIV
and aging on global cognitive functioning, and individual domains in-
cluding executive functions, speed of information processing, episodic
learning and memory, working memory, and motor skills (all p’s<0.05),
with greatest deficits evident in the older, HIV-infected participants.
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Conclusions: Results suggest that the independent adverse effects of
HIV infection and aging on cognitive functioning are amplified in older
HIV-infected individuals, which is consistent with research demonstrating
an increased neuropathological burden of HIV and aging on frontal
and temporal systems. Future research should examine predictors of cog-
nitive impairment in older HIV-infected individuals and the relationship
between cognitive impairment and everyday functioning in this cohort.
Correspondence: Jennifer E. Iudicello, M.S., Psychiatry, HIV Neurobe-
havioral Research Center, 150 W Washington St, 2nd Floor, San Diego,
CA 92103, United States. E-mail: jiudicello@ucsd.edu 

A. LEVINE & E. SINGER. Dopamine-related genes affect cognitive
functioning and risk for HIV-associated neurocognitive disorders.
Objective: Research indicates that dopaminergic system dysfunction un-
derlies the neuropathogenesis of HIV-associated neurocognitive disorders
(HAND). Specific factors implicated include dopamine transporter (DAT),
brain derived neurotrophic factor (BDNF), and monoamine oxidase (MAO).
Although not yet examined in relation to HAND, catechol-O-methyl-
transferase (COMT) has previously been shown to affect dopaminergic and
neurocognitive functioning in other populations. A polymorphism within
the COMT gene also confers risk for neurologic disorders including Parkin-
son’s disease and ADHD. We conducted candidate gene analysis to deter-
mine whether genetic polymorphisms within dopamine-related genes af-
fect neurocognitive functioning and risk for HAND in HIV+ adults.
Participants and Methods: 343 HIV+ adults were included in the analy-
sis. Participants underwent comprehensive neuropsychological testing,
neuromedical examination, CSF/blood analysis, and psychiatric/sub-
stance use interview. Diagnosis of either neurocognitively normal or HAND
was arrived at via multidisciplinary conference. Genotype was deter-
mined via Applied Biosystems Taqman and SNPlex assaya. Statistical
analysis involved 1) ANOVA with genotype as grouping variable and in-
dividual cognitive domain T-scores as outcome variables, 2) logistic re-
gression to determine the contribution of genotype to risk of HAND.
Results: Five of seven cognitive domains for COMT and one of seven
for both DAT and MAO were found to have significant allele group dif-
ferences. Logistic regression considering length of infection, age, edu-
cation, ethnicity, and genotype found that level of education and COMT
genotype were predictive of HAND.
Conclusions: Allelic group differences in neurocognitive functioning
were found for three dopaminergic factors. COMT genotype and edu-
cation level confer significant risk for HAND. This suggests that cogni-
tive and brain reserve theories are applicable to HAND.
Correspondence: Andrew Levine, Ph.D., Neurology, UCLA - National
Neurological AIDS Bank, 11645 Wilshire Blvd., Suite 770, Los Ange-
les, CA 90025, United States. E-mail: ajlevine@mednet.ucla.edu 

M. PALOMO, A. LEVINE, M. VALDES-SUEIRAS, C. HINKIN &
E.J. SINGER. Assessment of the NEUROPSI in Detecting Neu-
rocognitive Deficits in HIV+ Spanish Speakers.
Objective: The problem of detecting cognitive impairment in HIV+ Span-
ish speakers has emerged as the demographics of HIV have shifted. in the
United States alone, there are an estimated 90,000 Hispanics infection with
HIV, many of whom are recent immigrants with little English ability. How-
ever, ability to detect cognitive deficit in such individuals is limited by lack
of culturally appropriate neuropsychological tests. In the current study, we
assess the psychometric properties of a Spanish neuropsychological screen-
ing battery among a cohort of HIV positive, Spanish-speaking individuals
whom are relatively recent immigrants from Mexico and Central America.
Participants and Methods: Eighteen subjects enrolled in the National
Neurological AIDS Bank (NNAB) study at UCLA were examined. Sub-
jects were administered the NEUROPSI, a Spanish version of the HIV
Dementia Scale (HDS), and a comprehensive neuropsychological bat-
tery consisting of Spanish translations of English tests. Pearson corre-
lations were conducted between the overall HDS and NEUROPSI scores,
and Global T-score from the neuropsychological battery. Accuracy in de-
tecting neurocognitive impairment was compared between the measures
among nine subjects using consensus diagnosis as the criterion variable.

Results: Significant correlations were seen between the NEUROPSI and
Global T-score (r = .81, p < .001) and HDS (r = .67, p = .002). The
HDS was also correlated with Global T-score (r = .81, p < .001). NEU-
ROPSI and HDS accuracy was identical: sensitivity = 60%, specific =
25%. Global T-score sensitivity was 80%, specificity was 50%.
Conclusions: The NEUROPSI has similar psychometric properties as
the Spanish HDS in this sample of HIV+ Mexican and Central Ameri-
can Spanish speakers.
Correspondence: Andrew Levine, Ph.D., Neurology, UCLA - National
Neurological AIDS Bank, 11645 Wilshire Blvd., Suite 770, Los Ange-
les, CA 90025, United States. E-mail: ajlevine@mednet.ucla.edu 

K. LIN, M. TAYLOR, R. HEATON, F. DONALD, T. JERNIGAN,
C.F. NOTESTINE, A. MCCUTCHAN, J. ATKINSON, R. ELLIS,
J. MCARTHUR, S. MORGELLO, D. SIMPSON, A. COLLIER,
C. MARRA, B. GELMAN, D. CLIFFORD, T. ALEXANDER &
I. GRANT. Effects of Traumatic Brain Injury on Cognitive Func-
tioning and Cerebral Metabolites in HIV+ Individuals.
Objective: HIV is associated with significant impairments in higher
order brain functions leading to HIV associated neurocognitive distur-
bance (HAND). People with a traumatic brain injury (TBI) have cog-
nitive profiles similar to HAND patients. HIV and TBI are each associ-
ated with cerebral metabolite changes as well. We hypothesize that in
combination, TBI may lead to additional neuropsychological and cere-
bral metabolic impairment beyond the effects of HIV alone.
Participants and Methods: HIV infected participants with self-reported
history of definite TBI (n=116) were compared with those without history
of TBI (n=590) from the multi-site CNS HIV Anti-Retroviral Therapy Ef-
fects Research (CHARTER) study. Groups were matched for relevant de-
mographics such as age, education and ethnicity as well as HIV associ-
ated characteristics such as nadir CD4 and plasma HIV viral load. Cerebral
metabolites, assessed using magnetic resonance spectroscopy (MRS), were
compared in a subset of TBI (n=17) and non-TBI (n=84) participants.
Results: The TBI group evidenced significantly greater deficits in exec-
utive functioning and working memory ability areas. N-acetylaspartate,
an accepted marker of neuronal integrity, was significantly lower in the
frontal gray matter and basal ganglia brain regions of the TBI group. In
contrast, no significant differences were found between the groups in myo-
Inositol and choline levels, metabolites indicative of inflammation.
Conclusions: Together, these results suggest an additional impact of
TBI over that from HIV alone. One clinical implication of these results
is that HIV patients with a history of head injury may need to receive
more detailed neurological evaluations and be monitored closely for the
onset of HAND symptoms.
Correspondence: Kenny Lin, BS, University of California, San Diego,
One Miramar Street Apt2318, #929624, La Jolla, CA 92092-9624,
United States. E-mail: kagenl@gmail.com 

L.M. MARTIN, R. GONZALEZ & E. MARTIN-THORMEYER.
Deficits in Response Inhibition are Associated with Poor Medica-
tion Adherence Among HIV+ Drug Users.
Objective: Deficits in executive function, memory, and attention have
been correlated with poor adherence with antiretroviral therapy in HIV+
patients (Hinkin 2002). However, very few studies have examined pos-
sible cognitive mechanisms underlying medication adherence. In this
study, we explored how performance on a measure of response inhibi-
tion is associated with adherence to antiretroviral therapy.
Participants and Methods: Participants were 119 HIV+ individuals
with a history of drug dependence who were currently prescribed anti-
retroviral therapy. Participants were classified as “Good” or “Poor” ad-
herers based on their self-report of correct doses taken on schedule dur-
ing the previous four days as measured by the Abbreviated AIDS Clinical
Trials Group (AACTG) adherence questionnaire. All subjects completed
the Go Stop task, a computerized measure of inhibitory control requir-
ing the subject to respond over varying time delays to a specific cue but
withhold responding on some trials after they have initiated a response.
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Results: The two groups were well-matched on demographic, drug
use, and comorbid characteristics. We compared Go Stop performance
for the two adherence groups using repeated measures ANOVA. Poor
adherers’ inhibitory control showed a significantly greater decline with
increased task difficulty compared with Good adherers (p < .05), indi-
cating a greater level of inhibitory control.
Conclusions: We found that HIV+ subjects with good antiretroviral ad-
herence showed evidence of greater inhibitory control compared to those
with lower levels of adherence. Conclusions regarding the direction of
this relationship are dependent on future studies with non drug using
HIV+ subjects; however, these findings raise the possibility that indi-
viduals who are not able to inhibit certain behaviors may not be able to
adhere as effectively to their medication regimens.
Supported by the National Institute on Drug Abuse R01 DA12828 to EMT.
Correspondence: Lindsay M. Martin, BS, Psychiatry, University of Illi-
nois at Chicago, 2336 W. Taylor St., Chicago, IL 60612, United States.
E-mail: martin.lindsay.1@gmail.com 

E. MARTIN-THORMEYER, J. VASSILEVA, L. MARTIN & R. GON-
ZALEZ. Possible Additive Effects of HIV and Drug Use on Impaired
Response Inhibition.
Objective: Impulsivity is a core deficit in drug addiction. We com-
pared the performance of HIV- and HIV+ drug users on a computer-
ized measure of behavioral inhibition typically performed abnormally
by drug users, to address how HIV may affect inhibitory control in this
population
Participants and Methods: We tested 173 HIV- and 79 HIV+ indi-
viduals with history of cocaine or opioid abuse or dependence, abstinent
at testing and well matched on a series of demographic, substance abuse
and comorbid characteristics. All subjects completed the Go Stop task,
which indexes capacity for inhibitory control by requiring subjects to
initiate a keypress in response to a “go” signal; on some trials a “stop”
cue follows after a varying time delay and the subject must actively in-
hibit the response
Results: We compared groups by HIV serostatus and severity of past
addiction, indexed by history of DSM-IV drug dependence (higher sever-
ity) vs. drug abuse only (lower severity) using mixed model ANOVA.
Overall, HIV+ subjects showed significantly poorer performance on the
Go Stop compared to HIV- subjects (p < .005). Additionally, there was
a systematic decline in task performance when substance users with no
(HIV-, drug abuse only), one (HIV+ or drug dependent), or two (HIV+
and drug dependent) risk factors were compared (p <.05)
Conclusions: Impulsivity is characteristic of addiction but increased
with a positive HIV serostatus or greater addiction severity, raising the
question if impulsivity levels could decrease following successful anti-
retroviral therapy or addiction treatment. 
Supported by National Institute on Drug Abuse R01 DA12828 to Eileen
Martin-Thormeyer
Correspondence: Eileen Martin-Thormeyer, Psychiatry, University of
Illinois, 1601 W. Taylor St., Chicago, IL 60612, United States. E-mail:
emmartin@uic.edu 

D.J. MOORE, S.L. LETENDRE, R. DEUTSCH, S. LITTLE,
D.M. SMITH, S. MORRIS, D.R. FRANKLIN, B. GOUAUX,
S. LEBLANC, D. ROSARIO, R.K. HEATON, R.J. ELLIS, J. ATKIN-
SON & I. GRANT. Acute and early HIV-infected persons evidence
learning impairments.
Objective: The present study examined the level of neuropsychological
(NP) functioning among persons with acute and early HIV (AEH) in-
fection as compared to HIV seronegative (HIV-) controls and assessed
the association between HIV disease and treatment characteristics as-
sociated with NP functioning in AEH individuals.
Participants and Methods: We examined 77 AEH participants as com-
pared to 52 demographically matched HIV- comparison participants.
All AEH participants were determined to be HIV+ for less than one year
with a mean duration of infection of 20.2 (14.6) weeks. Seventy-seven

percent of AEH participants were treatment naïve. All study partici-
pants were evaluated with a comprehensive neuropsychological battery
assessing seven domains of functioning. We examined group differ-
ences on NP functioning and assessed associations between HIV dis-
ease and treatment characteristics and NP functioning.
Results: Using a global deficit score, AEH persons had significantly
worse NP performance as compared to HIV- individuals (p=0.04); 26%
of AEH participants were classified as NP impaired as compared to 13%
among HIV- controls. AEH participants also performed significantly
worse in the domain of learning as compared to HIV- controls (p<0.025).
Among AEH participants, those with worse NP functioning showed
higher peak plasma viral loads (p=0.04, ρ=0.25).
Conclusions: AEH individuals showed NP impairment, which was as-
sociated with higher peak plasma viral loads. AEH individuals also evi-
denced significantly more deficits in learning as compared to HIV- par-
ticipants. Findings point to possible early disruptions of frontal-subcortical
systems typically involved in learning abilities. If confirmed, the results
indicate that early antiviral treatment (ART), perhaps including ART
with good CNS penetration, may be indicated to suppress viral replica-
tion and prevent or ameliorate possible neurocognitive complications.
Correspondence: David J. Moore, Ph.D., Psychiatry, University of Cal-
ifornia, San Diego, 150 W. Washington St., 2nd Floor, San Diego, CA
92103, United States. E-mail: djmoore@ucsd.edu 

E.E. MORGAN, S.P. WOODS, D.J. MOORE, I. GRANT, R.J. ELLIS,
S. LETENDRE & H.N. R. C. GROUP. CSF Amyloid Beta and Tau
Do Not Predict Mild HIV-associated Neurocognitive Disorders.
Objective: Detection of HIV-associated neurocognitive disorders (HAND)
is increasingly important in the aging HIV infected population. Altered
levels of cerebrospinal fluid (CSF) biomarkers traditionally used to de-
tect the hallmarks of Alzheimer’s disease (AD), namely amyloid beta
and total tau, have been observed neuropathologically in demented HIV+
individuals. However, it is unclear whether these biomarkers are also
predictive of the highly prevalent milder forms of HIV-associated neu-
rocognitive impairment. The current study examined selected biomarkers
as predictors of global HIV-associated neurocognitive impairment.
Participants and Methods: 75 HIV+ individuals (mean age = 45.1,
SD = 9.0, range = 18-79) were administered a comprehensive neu-
ropsychological (NP) battery and a panel of biomarkers was collected,
including CSF amyloid beta and total tau, and plasma monocyte
chemoattractant protein-1 (MCP-1), an established biomarker of neu-
roAIDS. All analyses utilized a dichotomous outcome variable repre-
senting global cognition (impaired vs unimpaired). Thirty percent of the
sample was NP impaired, and no participant met criteria for HIV-asso-
ciated dementia based on case conference diagnoses.
Results: Separate logistic regression analyses were conducted to exam-
ine each biomarker as a predictor of global impairment with age, HAART
status, current CD4 count, and the interaction of age and each biomarker
concurrently modeled. Only plasma MCP-1 emerged as a significant
predictor of global impairment (p = .01), and no interactions between
age and the biomarkers were observed.
Conclusions: A marker of macrophage activation (i.e., MCP-1) pre-
dicted global neurocognitive impairment whereas traditional cortical
dementia markers did not. Established neuroAIDS biomarkers such as
MCP-1 may be more strongly associated with milder forms of HAND
that are increasingly prevalent in the aging HIV+ population.
Correspondence: Erin E. Morgan, M.S., Psychology/Psychiatry,
SDSU/UCSD Joint Doctoral Program, 150 W. Washington St, HNRC 2nd
Floor, San Diego, CA 92103, United States. E-mail: eemorgan@ucsd.edu

J.A. NIEHOFF, B.M. ANCES, D.B. CLIFFORD, N.L. PARKER &
R.H. PAUL. Relationship Between Subjective Memory Reports and
Performance on Objective Measures of Memory in HIV Mono-in-
fection or HIV/HCV Co-infection.
Objective: The current study evaluated the relationship between sub-
jective (self-reported) memory complaints and performance on objec-
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tive memory tests among individuals with HIV mono-infection or
HIV/HCV co-infection. We administered the Prospective and Retro-
spective Memory Questionnaire (PRMQ) to assess reported memory er-
rors and the Repeatable Battery for the Assessment of Neuropsycholog-
ical Status (RBANS) for objective measures of cognition. To our
knowledge previous studies have not examined these relationships among
individuals co-infected with HIV and HCV. Since co-infected individu-
als often exhibit more cognitive dysfunction compared with mono-in-
fected we hypothesized that co-infected individuals would report and
experience more memory errors than mono-infected individuals.
Participants and Methods: 18 HIV mono-infected and 19 co-infected
participants completed the PRMQ, RBANS, a fatigue questionnaire, and
executive functioning tasks as part of a larger neuropsychological bat-
tery. CD4 count was similar for mono-infected (M=423.89) and co-in-
fected (M=428.16).
Results: An independent samples t-test revealed that co-infected par-
ticipants performed significantly more poorly on list recall (p=.038).
Poorer performance on list recognition also approached significance
(p=.058); no other comparisons on the RBANS differed by group. Cor-
relational analyses revealed no significant relationships between PRMQ
scores and story recall, list recall and recognition, or executive func-
tioning. Interestingly, fatigue ratings did correlate with PRMQ scores in
co-infection (r=.548, p=.018), but not in mono-infection. The co-in-
fected group reported more difficulties on the PRMQ (M=7.37) com-
pared to the mono-infected group (M=5.50), but the difference was not
statistically significant (p=.220).
Conclusions: These preliminary results suggest self-reported memory
errors may not be reflective of objective memory status among HIV
mono-infected or co-infected individuals.
Correspondence: Jennifer A. Niehoff, B.A., Psychology - Behavioral Neu-
roscience, University of Missouri - St. Louis, 200 Red Oaks Drive, Troy,
MO 63379, United States. E-mail: jennifer.niehoff@gmail.com 

I. PALTIN, D. BYRD, S. MORGELLO & M. RIVERA MINDT. The
Functional Impact of HIV-Related Neuropsychological Impairment
& Depression: A Longitudinal Study.
Objective: Cross-sectional research indicates a significant association
between HIV-related neuropsychological (NP) impairment & depres-
sion with Independent Activities of Daily Living (IADLs; Heaton et al.,
2004). However, no research has examined how these factors predict
future IADL abilities. This study evaluated how NP function & depres-
sion relate to concurrent and future (6 month follow-up) IADL abilities
in HIV+ adults.
Participants and Methods: 176 adults with advanced HIV-infection
completed neuromedical, NP, psychiatric, and IADL evaluations. De-
mographically corrected average T-scores were used for Global NP &
NP domains (Executive Functioning, Motor, Processing Speed, & At-
tention/Working Memory); the Beck Depression Inventory-II (BDI-II To-
tal Score) for depressive symptoms; and a standardized, self-report scale
(IADL Total Score) assessed IADLs (IADL Dependence = impairment
in 2 domains; Heaton et al., 2004).
Results: Bivariate analyses revealed that lower baseline (BL) Global
NP; lower domain performance of Executive Functioning, Motor, & Pro-
cessing Speed; and higher BDI-II were each significantly associated with
worse BL IADL Total Score (all p’s<.01). Lower BL Global NP & higher
BDI-II were also significantly associated with worse follow-up IADL To-
tal Score (all p’s<.05). Logistic regression, with only participants who
were IADL independent at BL (n=30), revealed that a model including
BL Global NP & BDI-II significantly predicted IADL dependence at
follow-up (χ2(2)=8.06, p=.02), but only Global NP was significant
(p=.02).
Conclusions: These findings point to the importance of assessing both
NP function & depression in the prediction of functional abilities in an
advanced HIV+ population.
Correspondence: Iris Paltin, Children’s National Medical Center, 419
West Side Drive, Apt 302, Gaithersburg, MD 20878, United States. E-
mail: ipaltin@gmail.com 

S.E. PANOS, M.S. KIM, S. MILLER, J.H. FOLEY, S.A. CASTELLON,
R.K. HEATON, J. SADEK & C.H. HINKIN. Cross-Sectional and Lon-
gitudinal Studies of Medication Adherence and Cognition among
HIV+ Adults: Comparison between Optimal Adherers, Sub-Optimal
Adherers, and Poor Adherers.
Objective: The advent of antiretroviral medications has resulted in sig-
nificant declines in HIV-related morbidity and mortality. Near-perfect
adherence, however, is needed for such medication to work effectively.
Cross –sectional studies have shown that medication adherence is asso-
ciated with neurocognitive functioning. The present study extends this
line of research by examining neurocognition in three select groups of
adherers both cross-sectionally and longitudinally.
Participants and Methods: Participants included 276 HIV-positive in-
dividuals who underwent neurocognitive testing at study entry and 215
HIV-positive individuals who underwent repeated neurocognitive test-
ing six months later. Medication adherence was assessed continuously
over the course of the six months using electronic monitoring devices.
Based upon overall adherence rates, participants were grouped as 1) op-
timal (90-100%; N = 49), 2) sub-optimal (60-89%; N = 69) and 3)
poor (0-59%; N = 158) adherers.
Results: At baseline, significant differences between groups were
found on learning (p < .01), executive functioning (p < .05), motor
(p < .05), and global functioning (p < 05). Post hoc analyses showed
that both the optimal and sub-optimal adherence groups had better
learning than poor adherers. The sub-optimal adherers also had bet-
ter global cognitive functioning than poor adherers. There were no
differences between the optimal and sub-optimal adherers. There
was a significant group by time interaction on global functioning
such that the poor-adherers failed to demonstrate cognitive im-
provement over time.
Conclusions: From both a cross-sectional and longitudinal perspective,
medication adherence levels are associated with cognition over time.
This underscores the importance of monitoring neuropsychological func-
tioning among HIV+ patients.
Correspondence: Stella E. Panos, M.A., Psychology Dept., Department
of Veterans Affairs, West Los Angeles, 11301 Wilshire Blvd., Los Ange-
les, CA 90073, United States. E-mail: StellaPanos740@msn.com 

C. POSADA, D.J. MOORE, M. PARIKH, B. GOUAUX, A. TOBIN,
S.L. LETENDRE, R. DEUTSCH, H. ATKINSON & I. GRANT.Visual
Recall Difficulties among HIV Infected Individuals with Comorbid
Bipolar Disorder Are Associated withWorse Medication Adherence.
Objective: Learning and recall difficulties are found in both HIV and
bipolar disorder (BD). In BD, learning and memory problems are some
of the most significant neuropsychological deficits. Impairments in these
domains may have daily functioning consequences.
Participants and Methods: HIV infected individuals with comorbid
bipolar disorder (HIV+/BD+, n=29) and without bipolar disorder
(HIV+/BD-, n=29) were administered the Hopkins Verbal Learning
Test-Revised (HVLT-R) and the Brief Visuospatial Memory Test-Revised
(BVMT-R). Groups were comparable on demographic, HIV disease, and
substance use factors, with the exception of a greater proportion of males
in the HIV+/BD+ group. The outcome variables for both tests were t-
scores for total learning and delayed recall. Medication adherence to
both antiretroviral and psychotropic medications was tracked for 30-
days using Medication Event Monitoring Systems (MEMS).
Results: HIV+/BD+ individuals performed significantly worse than
HIV+/BD-  individuals on verbal and visual learning and recall (all ps
< 0.05). The proportion of individuals impaired on visual learning and
recall measures was significantly higher in the HIV+/BD+ group than
in the HIV+/BD- group (both ps < 0.05). No significant differences were
found in the proportion of individuals impaired on verbal learning and
recall between the groups. Within HIV+/BD+ individuals, visual recall
t-scores were significantly correlated with percent adherence to psy-
chotropic medications (r = .42, p < 0.05). No other associations were
observed between medication adherence and verbal and visual learning
and recall.
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Conclusions: Verbal and visual learning and recall impairments are
common among HIV+/BD+ individuals, and visual recall is associated
with poorer medication adherence. Future studies should seek to un-
derstand the component processes of learning and memory deficits among
HIV+/BD+ individuals, as well as the association of these deficits with
other aspects of daily functioning.
Correspondence: Carolina Posada, Ph.D Student, San Diego State Uni-
versity/University of California San Diego Joint Doctoral Program, 150
W. Washington Street, San Diego, CA 92103, United States. E-mail:
cposada@ucsd.edu 

A. RAMEZANI, L. HINES, A. THAMES, J. FOLEY, M. ETTEN-
HOFER, S. CASTELLON, M. KIM & C. HINKIN. Longitudinal Study
of Neurocognition in Aging HIV+ Adults.
Objective: The current study assesses cross-sectional and longitudinal
effects of aging on neuropsychological functioning (NP Fx) in HIV+
patients.
Participants and Methods: Participants included 123 HIV+ adults
(>50 years, N=96, <40 years, N= 27) recruited from Los Angeles com-
munity agencies and medical clinics. All participants were administered
a comprehensive battery of neuropsychological tests assessing Atten-
tion/Working Memory, Information Processing Speed, Learning/Mem-
ory, Language, Motor Functioning, Visuospatial Abilities, and Execu-
tive Functioning. Longitudinal data (1 year follow-up) from the sample
were also analyzed (N=75).
Results: Despite controlling for normal age effects on cognition us-
ing demographically corrected norms, ANOVA revealed that the older
HIV+ group nonetheless performed worse than the younger HIV+
group on Learning/Memory (p=.006) and Visuospatial Ability (p=.01).
Trend significance was noted for Executive Functioning (p=.09). Re-
peated-Measures ANOVA of Age (young vs old) and Time (Year1 vs.
Year 2) on NP scores again revealed a main effect for age on Learn-
ing and Memory (p=0.01) and Spatial abilities (p=.03). However, the
Age X Time interaction effect remained non-significant though in-
spection of group means revealed the participants, as a group, tended
to perform better at Time 2, likely due to the beneficial effects of prac-
tice on performance.
Conclusions: Despite controlling for normal age effects, the older HIV+
group demonstrated neuropsychological deficits in excess of that seen
among the younger participants. When examined across time, results
indicated that this aging effect remain stable after one year.
Correspondence: Amir Ramezani, Ph.D., UCLA, 760 westwood plaza
c8-746, Los Angeles, CA 90095, United States. E-mail: aramezani@
mednet.ucla.edu 

R.A. ROMERO, M. BOIVIN, J. WONG, P. BANGIRANA &
E. SHAPIRO. The Effects of HIV on Attention, Memory, and Cogni-
tion of Ugandan Preschool-aged Children.
Objective: The effects of HIV on early childhood development has
focused primarily on cognitive ability. In this study we examine ef-
fects of HIV on attention and memory, using two relatively new meas-
ures. The purpose of this study was to investigate the effects of HIV
on the neurodevelopment of Ugandan children by comparing atten-
tion, memory, and cognition in HIV-positive and HIV-negative pre-
school children.
Participants and Methods: Participants included 16 HIV-positive and
14 HIV-negative preschool-aged children recruited at Mulago Hospital
in Kampala, Uganda, all of whom are also monitored for malaria. Par-
ticipants completed the Early Childhood Vigilance Test (ECVT), Color
Object Association Test (COAT), and the Mullen Scales of Early Learn-
ing (Mullen). Regression analysis, using age as a covariate, was used to
examine the relationship of group and each domain.
Results: We found significant differences between HIV-positive and HIV-
negative groups on measures of memory (immediate and learning abil-
ity), cognitive abilities (expressive and receptive language, visual re-
ception, gross and fine motor) but not attention using age as a covariate.

Conclusions: HIV impedes neurodevelopment of preschool children in
language, visual spatial functioning, fine and gross motor and memory
abilities, but not attention. As previous studies have found effects on at-
tention in school-age children, we can hypothesize that the effect size may
be smaller in younger children or the effect on attention emerges later.
Correspondence: Regilda A. Romero, Ph.D., Pediatric Neuropsychology
Clinic, University of Minnesota, 420 Delaware St SE, Minneapolis, MN
55455, United States. E-mail: rromero@pgsp.edu 

D. SCHEINER, A. ARENTOFT, D. BYRD, M. RIVERA MINDT &
S. MORGELLO. Triple Diagnosis: The Combined Roles of Comor-
bid Antisocial Personality Disorder and Substance Use upon Neu-
rocognitive Functioning in HIV Infection.
Objective: Although substance use (SUD) and Antisocial Personality
Disorders (APD) exist within HIV populations, the potential neurocog-
nitive (NC) impact of comorbid SUD and APD (triple diagnosis) has not
been investigated. This study investigated potential incremental contri-
butions of SUD and APD on NC functioning in HIV-infected adults.
Participants and Methods: 87 adults with advanced HIV-infection
completed neuromedical, NC, and psychiatric evaluations. Participants
in each group - HIV-Only; HIV with comorbid SUD (HIV/SUD); and
HIV with comorbid SUD+APD (HIV/SUD/APD) - were matched for de-
mographics, reading ability, and if applicable, number and type of sub-
stance use disorder diagnoses. Average T-scores were compared using
ANCOVA for global NC function and executive functioning, atten-
tion/working memory, learning, delayed recall, motor, processing speed
and verbal domains.
Results: Mann-Whitney analyses revealed both HIV/SUD and
HIV/SUD/APD groups had higher HIV load (both p’s<.04) than the
HIV-Only group; groups were equivalent in CD4 counts. Covarying for
viral load, the HIV/SUD/APD group evidenced lower global NC func-
tion compared to the HIV-Only group (p=.02), and lower processing
speed compared to both HIV-Only and HIV/SUD groups (p’s<.05). No
NC differences were observed between HIV/SUD and HIV-Only groups
(all p’s>.19).
Conclusions: Study results indicate comorbid SUD and APD is associ-
ated with increased deficits in global NC functioning and processing
speed in HIV-infected adults, while SUD alone does not account for in-
creased deficits. More research on APD and other psychopathologies
commonly co-occurring with SUD is warranted to illuminate their po-
tentially synergistic NC impact in HIV-infected populations.
Correspondence: Diane Scheiner, MA, Psychology, Fordham Univer-
sity, 441 East Fordham Road, Dealy Hall, Bronx, NY 10458, United
States. E-mail: Discheiner@gmail.com 

J. SCOTT, O. VIGIL, S. WOODS, R.K. HEATON, I. GRANT, R.J. EL-
LIS & T.D. MARCOTTE. Multitasking in HIV-1 Infection: Implica-
tions for Everyday Functioning.
Objective: While performance-based functional tests are reasonably
sensitive to HIV-associated deficits in “real world” functioning (i.e., in-
dependently performing instrumental activities of daily living [IADL]),
questions remain regarding the extent to which these tests’ highly struc-
tured nature fully captures the inherent complexities of daily life. The
aim of this study was therefore to assess the predictive and ecological
validity of a novel multitasking measure in HIV infection.
Participants and Methods: Sixty individuals with HIV-1 infection
(HIV+) and 26 demographically comparable seronegative healthy adults
(HIV-) were administered a comprehensive neuropsychological bat-
tery, questionnaires assessing mood and everyday functioning, and a
novel standardized test of multitasking, which involved balancing the
demands of four interconnected performance-based functional tasks
(i.e., financial management, cooking, medication management, and tele-
phone communication).
Results: HIV+ individuals demonstrated significantly worse overall per-
formance (p < .05), fewer multitask attempts (p <.05), and increased
errors (p < .001) on the multitasking test as compared to the HIV- sam-
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ple. Within the HIV+ sample, multitasking impairments were modestly
associated with deficits on standard neuropsychological measures of ex-
ecutive functions, episodic memory, and information processing speed,
providing preliminary evidence for convergent validity. More impor-
tantly, multitasking deficits were uniquely predictive of dependence in
IADL, independent of depression and global cognitive impairment, with
excellent sensitivity (86%) but modest specificity (57%).
Conclusions: Taken together, these data indicate that the assessment
of multitasking ability may ultimately provide an important adjunct to
traditional neuropsychological testing in evaluating everyday function-
ing in HIV+ individuals. Findings may also inform the development of
compensatory strategies to minimize the functional impact of cognitive
deficits in persons living with HIV infection.
Correspondence: J. Cobb Scott, Ph.D., Psychiatry, Yale University, 300
George Street, Department of Psychiatry, New Haven, CT 06511, United
States. E-mail: j1scott@ucsd.edu 

T.I. LOVEJOY, J.A. SUHR, T.G. HECKMAN, K.J. SIKKEMA,
N.B. HANSEN & A. KOCHMAN.The Impact of Psychological States
on Perceived and Actual Neurocognitive Functioning in HIV-posi-
tive Older Adults.
Objective: To examine the impact of psychological states on perceived
and actual cognitive functioning in HIV-positive older adults.
Participants and Methods: Participants (Mean Age = 55.6 years, 67%
male, 28% Caucasian) were 227 HIV-positive persons 50-plus years of
age enrolled in a three-arm coping improvement intervention. At base-
line and 12-month follow-up, participants completed a psychosocial
battery, the perceived cognitive functioning index of the Functional As-
sessment of HIV Infection (FAHI) measure, and underwent neuropsy-
chological testing that included the Modified Mini-Mental State Exam,
the Controlled Oral Word Association Task, the Trailmaking Test parts
A and B, and the Grooved Pegboard Test.
Results: Compared to baseline reports, 59% of participants endorsed
the same or worse cognitive functioning on the FAHI at 12-month fol-
low-up, while 63% performed the same or worse across neuropsycho-
logical measures. After controlling for demographic characteristics and
intervention condition, increases in anxiety (Adjusted O.R. = 2.26, p
<.05) and depression (Adjusted O.R. = 6.10, p <.05) from baseline to
12-month follow-up were associated with worsening of perceived cog-
nitive functioning but unrelated to actual cognitive functioning (all p’s
>.10), as measured by performance on neuropsychological tests.
Conclusions: Among this sample of HIV-positive older adults, nearly
two-thirds of participants experienced static or worsening cognitive func-
tioning, both perceived and actual, over the course of a year. However,
negative affective states appeared to inflate cognitive complaints but
were unassociated with performance on various neuropsychological tasks.
When assessing the progression of age- and HIV-related cognitive de-
cline using self-report methods, careful attention should be paid to pa-
tients’ psychological states.
Correspondence: Travis I. Lovejoy, M.S., M.P.H., Psychology, Ohio Uni-
versity, 200 Porter Hall, Ohio University, Athens, OH 45701, United
States. E-mail: travis.i.lovejoy.1@ohio.edu 

A.D. THAMES, J.M. FOLEY, L.J. HINES, A. RAMEZANI, M. KIM,
S.A. CASTELLON & C.H. HINKIN. Executive Function Deficits
Among HIV Positive Hypertensive Adults.
Objective: This study examined the neuropsychological effects of hy-
pertension among HIV + adults.
Participants and Methods: A sample of 115 HIV+ adults (33 hy-
pertensive, 82 normotensive by self-report) were recruited from Los
Angeles community agencies and medical clinics. The mean age was
50.8 years [1.2] with 81% male. Most participants were identified as
African American (51%) or Caucasian (30%). NP deficit scores (Heaton
et al., 1991) were computed for the domains of Attention/Working
Memory, Information Processing Speed, Learning/Memory, Verbal Flu-
ency, Motor Functioning, Spatial Abilities, and Executive Functioning.

Preliminary analyses revealed significant age group differences
(Young>Old) in NP domains of spatial processing and learning/mem-
ory. Significant ethnic group differences (African American<Caucasian)
were found in domains of executive functioning, learning and mem-
ory, and motor functioning (Caucasian<African American). CD4 count
was negatively correlated with executive functioning and motor deficit
scores.
Results: One-Way ANOVA revealed significant differences between hy-
pertensive and normotensive groups in executive functioning (EF) F
(1,114) = 5.31, p = 0.02. HIV+ patients with hypertension demonstrated
more EF deficits (M =.69 [0.61]) than HIV+ normotensives (M =.42
[0.56]). The additive effects of hypertension on EF, after controlling
for age, ethnicity, and CD4 count, were examined using linear regres-
sion. After controlling for these factors, hypertension status contributed
significantly to EF deficits, R-squared = 0.11, F (5, 99) = 2.39, p = 0.04.
Conclusions: Consistent with past studies that have examined hyper-
tension among seronegative groups, the presence of hypertension is as-
sociated with reduced executive functioning among patients with HIV-
infection even when controlling for other potentially contributing factors.
Correspondence: April D. Thames, Ph.D., Semel Institute for Neuro-
science and Human Behavior, University of California Los Angeles,
760 Westwood Blvd., Los Angeles, CA 90065, United States. E-mail:
Aprithames@aol.com 

D. VANCE, P.L. FAZELI & J.C. MARCEAUX. Predictors of Neu-
ropsychological Functioning in Adults with HIV.
Objective: Cognitive deficits are common in adults with HIV. Such
deficits may be more severe as people age with this disease. The pur-
pose of this study was to identify predictors of neuropsychological per-
formance among adults with HIV.
Participants and Methods: Psychosocial (Lubben Social Network
Scale, Profile of Mood States), drug use, and neuropsychological meas-
ures of processing speed (Useful Field of View, Complex Reaction Time
Test, Digit Symbol Substitution), executive function (CLOX, Trails B),
psychomotor ability (Trails A, Finger Tapping Test, Digit Symbol Copy),
and memory (Digit Span, Spatial Span) were administered to 98 HIV-
positive adults (mean age = 45.23). Hierarchical regression analyses
were used to examine predictors of neuropsychological performance.
Step 1 examined the contribution of age and education quality (WRAT-
3 Reading), and Step 2 examined the contribution psychosocial and
health factors on neuropsychological performance.
Results: For several measures of neuropsychological performance, older
age, poorer educational quality, mood problems, and more drug use pre-
dicted poor neuropsychological performance.
Conclusions: Among adults with HIV, the best predictors of neuropsy-
chological test performance were age and education quality. Mood prob-
lems and drug use added to the prediction of cognitive deficits. Health
factors such as years diagnosed with HIV, and the size of one’s social
network were not predictive of performance in any model. Results sug-
gest individuals aging with HIV have some risk of cognitive decline. Im-
plications for practice and research are posited.
Correspondence: David Vance, Ph.D., MGS, School of Nursing, Univer-
sity of Alabama at Birmingham, 1701 University Boulevard, Birming-
ham, AL 35294-1210, United States. E-mail: devance@uab.edu 

E. WEBER, S.P. WOODS, B.M. WEISZ, J.C. SCOTT, I. GRANT
& T. GROUP. Cognitive Reserve and Prospective Memory in HIV
Infection.
Objective: Cognitive reserve is a protective factor against neurocogni-
tive decline in a number of clinical conditions (e.g., dementia). While a
few studies have demonstrated that low cognitive reserve is associated
with an increased risk of HIV-associated neurocognitive disorders, none
have examined its specific impact on prospective memory (ProM) in
HIV. ProM (i.e., “remembering to remember”) is a dissociable aspect of
episodic memory that is highly predictive of functional outcomes (e.g.,
adherence) in HIV.
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Participants and Methods: The present study evaluated the hy-
pothesis that low cognitive reserve is associated with poor ProM per-
formance (as measured by the Memory for Intentions Screening Test
[MIST]) in a sample of 162 HIV-infected individuals. Cognitive re-
serve was operationalized as an average of population-based z-scores
(CRZ) for premorbid verbal IQ (Wechsler Test of Adult Reading)
and a combined rating of educational and occupational attainment
(Hollingshead Two-Factor Index), and divided into tertiles (i.e., low,
medium, high).
Results: Kruskal-Wallis and follow-up Wilcoxon Rank-Sum analyses
indicated that low CRZ individuals had significantly lower MIST scores
than high CRZ individuals (p<0.004; Cohen’s d=0.53), as driven by the
MIST time-based index (p<0.002); a follow-up regression analysis con-
firmed that lower CRZ remained an independent predictor for MIST
performance when considered alongside potential confounding demo-
graphic (e.g., age), psychiatric (e.g., substance dependence), and med-
ical (e.g., nadir CD4) factors.
Conclusions: While these data suggest that low cognitive reserve may
be a risk factor for HIV-associated ProM impairment, future studies that
incorporate longitudinal designs and biomarkers of cognitive reserve
(e.g., neuroimaging) are needed.
Correspondence: Erica Weber, HIV Neurobehavioral Research Center,
150 W. Washington St, 2nd Floor, San Diego, CA 92103, United States.
E-mail: eweber@ucsd.edu 

S. YADAVALLI & J. GUNSTAD. Association between cognitive func-
tion and medication adherence in people living with HIV.
Objective: The present study investigated whether cognitive function
was associated with adherence to highly active antiretroviral therapy
(HAART) in 32 asymptomatic and symptomatic HIV-infected men
and women.
Participants and Methods: Participants (53% African American) were
recruited from Louis Stokes Cleveland Veterans’ Affairs Medical Cen-
ter (LSCDVAMC) and were interviewed and tested on site.  Cognitive
domains assessed were attention, executive function and information
processing speed. Other variables included adherence, substance use,
depression and medical variables.
Results: A multiple hierarchical regression analysis revealed a signifi-
cant model fit for the association between cognitive variables and ad-
herence at one month (adjusted R-squared = .31, F(7,32) = .27, p <
.05). High levels of previously undetected cognitive impairment were
found. High levels of adherence were also reported.
Conclusions: People with HIV/AIDS may benefit from monitoring of
adherence at each visit and utilization of appropriate interventions as

needed. Further, this population may benefit from regular screening
for cognitive impairment and referral for complete neuropsychological
evaluation as appropriate. Further studies need to investigate the rela-
tionship between cognitive function and medication adherence in peo-
ple living with HIV.
Correspondence: Suhrida Yadavalli, M.S., Psychology, Kent State Uni-
versity, Kent Hall, Kent, OH 44240, United States. E-mail: syadaval@
kent.edu 

Dementia (Subcortical, Specific Disorders,
MCI, etc.)

M. RODRIGUEZ, E. POTTER, Q. SHEN, W. BARKER, J. AGRON,
M. GREIG-CUSTO, D. LOEWENSTEIN & R. DUARA. Diencephalic
Atrophy Measures on MRI in Lewy Body Dementia and Alzheimer’s
Disease.
Objective: The purpose of this study was to evaluate cognitive meas-
ures and measures of diencephalic atrophy (DCA) in distinguishing be-
tween Lewy Body Dementia (LBD) and Alzheimer’s disease (AD.
Participants and Methods: Subjects with no cognitive impairment
(NCI; n=30), AD (n= 30), or LBD (n= 30) were evaluated clinically,
cognitively and with MRI scans. ANOVAs were calculated and correla-
tions of DCA measures and MMSE and functional scores from the Uni-
fied Parkinson’s Disease Rating Scale (UPDRS), and Clinical Dementia
Rating Sum of Boxes (CDR-SB) were compared within and among the
groups.
Results: NCI subjects had reduced 3rd ventricle widths and greater left
and right subventricle widths than both AD and LBD subjects. In ad-
dition, LBD subjects had reduced (p<.01) left and right insular - 3rd
ventricular widths, whereas AD subjects had greater (<.00) 4th ventri-
cle widths than LBD subjects. AD subjects had greater 3rd ventricle
widths and reduced subventricular widths, as compared.  
Correlations in the LBD group were found between right insular - 3rd
ventricle width (r=.67, p≤ .001)., right Sub ventricle width (r=.66,
p≤.001), and UPDRS scores. In the AD group, UPDRS scores were cor-
related with left (r=-.50, p<.01), and right (r=-.49, p<.01) subventri-
cle width.
Conclusions: 3rd ventricle width measures distinguish AD, LBD and
NCI subjects from each other and show association with UPDRS scores
but not with cognitive or functional measures, among LBD subjects only.
Correspondence: Miriam Jocelyn Rodriguez, BA, Nova Southeastern Uni-
versity, 200 SE 15 Rd unit 3E, Miami, FL 33129, United States. E-
mail: rodrmiri@nova.edu 

THURSDAY MORNING, FEBRUARY 4, 2010

Invited Address:
Attention Networks: Normal Development and

Pathology

Speaker: Michael Posner

9:00–10:00 a.m. 

M.I. POSNER. Attention networks: Normal development and
pathology.
The functions of attention include achievement and maintenance of a
state of alertness, selection of information from sensory input, and reg-
ulation of responses when dominant or well-learned behavior is not ap-
propriate. These functions have been associated with activation of sep-

arate networks of brain areas. This talk reviews studies examining the
developmental course of the attention networks during infancy and child-
hood and the neural mechanisms underlying their maturation. The ca-
pacity to orient attention to external stimulation is present from quite
early in life although aspects related to the voluntary orientation im-
prove with age during childhood. Executive attention while present in
infancy shows a strong developmental course during the preschool years.
The shift from control by orienting to control by the executive networks
marks an important transition during early develop. Individual differ-
ences in the efficiency of attention networks are partly due to variations
in genes related to neurotransmitters that modulate the activation of the
attention networks. The role of parental involvement in modifying ge-
netic effects is discussed. Finally, several forms of childhood and adult
pathology that involve these attentional networks are discussed.
Correspondence: Michael I. Posner, PhD, Psychology, University of Ore-
gon, 1227 University of Oregon, Eugene, OR 97403, United States. E-
mail: mposner@uoregon.edu 
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Paper Session 2:
Autism

9:00–10:30 a.m. 

R. MANFREDI, M. LAZAR, K. GOLDBERG & S. STEADMAN. Ex-
ecutive Functioning in High-Functioning Autism Spectrum Disor-
ders: Relationship to Social and Adaptive Skills.
Objective: Autism spectrum disorders (ASDs) are neurodevelopmental
disorders characterized by social, communicative, and behavioral dif-
ficulties. A prominent neuropsychological theory of ASDs centers on dif-
ficulties in executive functions (EFs), higher-order thinking skills in-
volving planning, organization, emotional regulation, behavioral
inhibition, and self-monitoring, among others. While a substantial body
of research has documented specific EF difficulties in ASDs, their im-
pact on social and adaptive functioning has yet to be determined.
Participants and Methods: The current study investigated the rela-
tionship of parent ratings of EF to their ratings of social and adaptive
functioning in a national sample of 117 children between the ages of 5
and 17 diagnosed with a high-functioning ASD.
Results: Compared to normative data, the sample showed clinically sig-
nificant deficits in most areas of executive, adaptive, and social func-
tioning. Multiple regression analyses showed metacognitive EFs to pre-
dict ratings on a measure adaptive functioning, accounting for between
7.1 and 12.9% of the variance across adaptive domains. Metacognitive
skills, in combination with behavioral regulation skills, predicted social
functioning, and together accounted for 36.7% of the variance as rated
by parents. Exploratory statistical analyses showed that specific EFs dif-
ferentially predicted various aspects of social and adaptive functioning,
accounting for between 12 and 19.1% of the variance in ratings of adap-
tive skills, and 47.9% of the variance in ratings of social skills.
Conclusions: EF difficulties have a significant impact on both social
and adaptive skills. While adaptive skills appear to depend on intact
metacognitive skills, social skills appear to be substantially dependent
on both metacognitive and behavioral regulation skills.
Correspondence: Rosemarie Manfredi, Psy.D., Center for Autism Re-
search, Children’s Hospital of Philadelphia, 3535 Market Street, 8th
Floor, Suite 860, Philadelphia, PA 19104, United States. E-mail:
manfredir@email.chop.edu 

H.C. BOORSTEIN, A. VERBALIS, M. BARTON, J. GREEN,
S. HODGSON & D. FEIN. Regressive and non-regressive autism
spectrum disorders: [|#11#|][|#11#|]A comparison of developmen-
tal trajectories, autistic behaviors, [|#11#|]and medical histories.
Objective: Current research attempts to delineate subtypes of autism
spectrum disorders. This study will examine a proposed phenotype of
regressive ASDs and explore the validity and proposed mechanisms of
regression.
Participants and Methods: This study examined the incidence, age at
onset, and types of regression in 162 children with confirmed ASDs
(mean age=26.3 months); 96 were also re-evaluated at a mean age of
51.6 months. The regression and non-regression groups were compared
on cognitive and language abilities, early developmental milestones,
medical histories, and diagnosis at re-evaluation.
Results: Regression in one or more areas was reported in 38.7% of chil-
dren with losses of communicative intent (34.4%), word use (30.7%),
and social relatedness (22.2%) most common. Mean age of language
regression was 17.1 months. Regression was significantly more likely
in those diagnosed with Autistic Disorder (47%) vs. PDD-NOS (32%).
Differences between the two groups were found in overall cognitive
scores, specific autistic symptoms, and clinical impression of autistic
severity, with the regressed group faring worse at a significant or trend
level. No differences were noted on any early or current medical vari-
ables, including GI symptoms. Regressed children met all early devel-
opmental milestones earlier than non-regressed children. At re-evalu-

ation, children who regressed were significantly more likely to have
repetitive behaviors and more difficulty with change. Six regressed chil-
dren lost their ASD diagnosis at re-evaluation but none were typically
developing; 10 with early onset lost their diagnosis, with three consid-
ered typically developing.
Conclusions: Children with ASDs who regressed appear to have a some-
what different phenotype. This regression occurred in more than 38%
of the sample with those more impaired more likely to have regressed.
Possible neurobiological and developmental processes for regression and
its sequelae will be explored.
Correspondence: Hilary C. Boorstein, M.A., Psychology, University of
Connecticut/Children’s Mercy Hospital, 320 West 100th Terrace, Apt.
210, Kansas City, CT 64114, United States. E-mail: h_boorstein@yahoo.
com

E.D. BIGLER, J. SOUTHWICK, K. TUMBLIN, J. PETRIE, T. WU,
A. CRAMOND, T. MERKLEY, M.B. DUBRAY, A. FROEHLICH,
N. LANGE, A.L. ALEXANDER & J.E. LAINHART. Inconsistent Re-
call on a Verbal Selective Reminding Task in Autism.
Objective: Previous studies investigating strategies in list learning tasks
have suggested that individuals with autism demonstrate an overall sup-
pressed learning curve. This study examined learning curves on the Ver-
bal Selective Reminding Test from the Test of Memory and Learning
(TOMAL).
Participants and Methods: When observing total scores for each trial,
the autism group (N= 32) performed significantly worse than age-
matched controls (N = 22) and demonstrated a suppressed learning
curve across all 8 trials. In addition to total scores, a Cumulative Con-
secutive Correct (CCC) score was also calculated for each trial, which
was an index of how many words were consistently recalled in all con-
secutive trials. A learning curve was calculated based on the first 5 tri-
als to eliminate ceiling effects in the control group.
Results: As with total scores, the autism group performed more poorly
on a trial-by-trial basis, however, unlike total scores, the CCC slopes be-
tween groups were significantly different (p < .05). Controls initially re-
called a mean of 3.82 words, reaching 10.14 words consecutively cor-
rect by Trial 5, while the autism group initially recalled 2.19 words,
reaching 6.91 words on Trial 5.
Conclusions: These finding suggests that while autism shows a gener-
ally suppressed learning curve, the autism group also became increas-
ingly less reliable than controls in retaining words across trials. Increased
trial-by-trial variability in memory performance suggests inefficiency
in memory function which may be a reflection of aberrant connectivity
in autism within neural systems that underlie memory. These findings
have implications for abnormal temporolimbic circuitry in autism.
Correspondence: Erin D. Bigler, PhD, Psychology, Brigham Young Uni-
versity, 1001 SWKT, Provo, UT 84602, United States. E-mail:
erin_bigler@byu.edu 

E.D. BIGLER, T.J. ABILDSKOV, M.B. DUBRAY, A. FROEHLICH,
N. LANGE & J.E. LAINHART. Stability of Brain Volume from Mid-
childhood Through Adolescence and Early Adulthood in Autism.
Objective: Early post-natal abnormal brain growth represents one the-
ory associated with autism. By definition, less than three percent of the
typical developing population would meet criteria for macrocephaly,
whereas 20% or more of subjects with autism do. Several studies have im-
plicated accelerated brain growth during the early post-natal period, but
such overgrowth seems to stabilize by 4 years of age. To date, no study
has examined total brain volume (TBV) in a longitudinal analysis through
adolescence and early adulthood. Brain volumetry studies have demon-
strated a subtle decrease in TBV after peak development in early child-
hood, presumably due to pruning. It was hypothesized that such reduc-
tions would have likely already occurred and be equally reflected both in
autism and control subjects in this longitudinal investigation.
Participants and Methods: Repeated TBV measurements by MRI were
conducted on individuals ranging in age from 7 to 33, including 74 with

https://doi.org/10.1017/S1355617710000226 Published online by Cambridge University Press

https://doi.org/10.1017/S1355617710000226


30

autism compared to 38 typical developing controls matched on age, ed-
ucation, and performance IQ. Scans were obtained a minimum of 12
months apart; some subjects had as many as four scans. Total intracranial
volume (TICV) was also measured to control for potential head size
differences between the groups correcting for TBV by TICV.
Results: No longitudinal group differences in TBV were observed.
Conclusions: Results are discussed in terms of early differences in brain
development that may differentiate autism and what the implications
are for TBV stability during childhood latency and adolescent years in
typical developing controls as well as individuals with autism.
Correspondence: Erin D. Bigler, PhD, Psychology, Brigham Young Uni-
versity, 1001 SWKT, Provo, UT 84602, United States. E-mail:
erin_bigler@byu.edu 

Symposium 3:
Neurocognitive, Psychosocial and Cultural

Determinants of Awareness of Deficit in Early
Stage Dementia

Chair: Feggy Ostrosky-Solis

Discussant: George Prigatano

9:00–10:30 a.m. 

L. CLARE, R.G. MORRIS, S. NELIS, A. MARTYR, I. MARKOVA,
I. ROTH, R.T. WOODS & C. WHITAKER. Testing a biopsychoso-
cial model of awareness in early-stage Alzheimer’s disease.
Objective: To test a biopsychosocial model of awareness in early-stage
Alzheimer’s disease by exploring the relative contributions of neuropsy-
chological, individual psychological, and caregiver factors to level of
scoring on measures of awareness, and identifying predictive variables.
Participants and Methods: Participants were 101 individuals with de-
mentia (50 Alzheimer’s disease, 31 vascular dementia, 20 mixed AD and
vascular dementia; mean age 78.66 years; mean MMSE score 24.17. A
family carer contributed in each case. Awareness of functioning was as-
sessed in relation to the domains of memory, activities of daily living,
and social behaviour, using participant-informant discrepancy meas-
ures. Awareness of performance was assessed in relation to memory by
comparing participant post-dictions with objective test scores. People
with dementia completed questionnaire measures and a brief neu-
ropsychological battery. Carers provided both ratings of the person with
dementia and self-ratings.
Results: Discrepancies were substantial in the domain of activities of
daily living, moderate for memory and slight in relation to socio-emo-
tional functioning. Regression analyses indicated that different combi-
nations of variables predicted discrepancies in each domain. Carer dis-
tress and perceptions of the functioning of the person with dementia
significantly predicted all participant-informant discrepancies. The rat-
ings of self-concept made by the person with dementia predicted dis-
crepancies in the domains of memory and social functioning. Scores on
naming and letter fluency predicted discrepancies with regard to activ-
ities of daily living.
Conclusions: The results support a biopsychosocial model of aware-
ness, indicating that scores on discrepancy measures in different do-
mains are significantly predicted by varying combinations of individ-
ual psychological, neuropsychological and caregiver variables.
Correspondence: Robin G. Morris, MA(Oxon) MSc PhD (Cantab), De-
partment of Psychology, King’s College Institute of Psychiatry, PO Box
078, Institute of Psychiatry, De Crespigny Park, London SE5 8AF, United
Kingdom. E-mail: spjtrgm@kcl.ac.uk 

R.G. MORRIS, L. CLARE, S. NELIS, A. MARTYR, I. MARKOVA,
R.T. WOODS & C. WHITAKER. Neuropsychological correlates
of awareness of cognitive or behavioural dysfunction in early
dementia.
Objective: The study explored the association between neuropsycho-
logical deficits with loss of awareness of neuropsychological or behav-
ioural deficit in early dementia. This study was conducted in reference
to the CAM model which outlines different neurocognitive mechanisms
associated with awareness of deficit.
Participants and Methods: The study included 101 people with early
dementia (50 Alzheimer’s disease, 31 vascular dementia, 20 mixed AD
and vascular) mean age 78.66 years; mean MMSE score 24.17. The
MARS memory function scale with informant versus patient report was
used to measure awareness of memory loss and this technique was com-
pared to the MARS memory performance scale in which estimate of
memory performance by the patient is compared to actual performance
on a memory procedure. Awareness of functional impairment was meas-
ured using informant and patient ratings on the functional activities
questionnaire. To test neuropsychological cognitive function, the Rey
AVLT, Graded Naming test (GNT), Pyramid and Palm Trees, Graded
Naming Test, DKEFS verbal tests and SART tests were used.
Results: For the MARS memory function procedure worse performance
on the Rey AVLT, GNT, Category fluency and SART errors of commis-
sion were associated with lack of awareness. For the MARS memory per-
formance scale, the associations were with the Rey AVLT, GNT and the
Pyramid and Palms Trees. The only association with awareness for func-
tional impairment was with DKEFS letter fluency.
Conclusions: Deficits in episodic, semantic memory and attention may
contribute to loss of awareness of cognitive deficits but this is less ap-
parent with functional behavioral change. Awareness may be influenced
by method of measurement and carer characteristics when rating the
performance of people with dementia.
Correspondence: Robin G. Morris, MA(Oxon) MSc PhD (Cantab), De-
partment of Psychology, King’s College Institute of Psychiatry, PO Box
078, Institute of Psychiatry, De Crespigny Park, London SE5 8AF, United
Kingdom. E-mail: spjtrgm@kcl.ac.uk 

S. NELIS, R.G. MORRIS, L. CLARE, A. MARTYR, I. MARKOVA,
I. ROTH & R.T. WOODS. Awareness of social and emotional func-
tioning in early stage dementia.
Objective: Impairments in social cognition have been reported in neu-
rological conditions such as traumatic brain injury and in frontotem-
poral dementia. The extent of awareness of social functioning in
Alzheimer’s disease has been examined to a lesser extent. Of interest is
whether people with early stage dementia demonstrate awareness of
their social functioning.
Participants and Methods: Participants (n = 95) with a diagnosis of
Alzheimer’s, vascular or mixed dementia (PwD) completed the Socio-
emotional Questionnaire. They rated their ability to recognise emotions,
the extent of their empathetic reactions and behaviour in social situa-
tions. Key relatives also completed the SEQ with respect to the current
social functioning of the PwD. Awareness scores were calculated by com-
paring self reports with reports of their caregivers.
Results: Factor analysis of the scale proposed three key areas of social
functioning: emotional recognition and empathy, social relationships
and antisocial behaviour. PwD tended to overestimate their empathetic
skills, and to a lesser extent their relationship skills or antisocial be-
haviour compared to informant ratings, suggesting a lack of awareness
of their social functioning. Lack of awareness in social functioning was
not related to quality of relationship or quality of life for the PwD but
was related to higher levels of stress and poorer relationship quality for
caregivers.
Conclusions: People with early stage dementia were relatively concor-
dant with informant reports of their current socio-emotional function-
ing. Where loss of awareness was present it was related to elevated lev-
els of stress in caregivers suggesting it may have an impact for those
caring for PwD
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Correspondence: Robin G. Morris, MA(Oxon) MSc PhD (Cantab), De-
partment of Psychology, King’s College Institute of Psychiatry, PO Box
078, Institute of Psychiatry, De Crespigny Park, London SE5 8AF, United
Kingdom. E-mail: spjtrgm@kcl.ac.uk 

F. OSTROSKY-SOLIS, G. PRIGATANO, L. CLARE, R.G. MORRIS,
S. NELIS & D. MOGRABI. Neurocognitive, psychosocial and cul-
tural determinants of awareness of deficit in early stage dementia.
Symposium Description: Loss of awareness of impairment in demen-
tia occurs even at the early stages and this is an important factor in early
detection and neuropsychological assessment. There are several factors
that determine loss of awareness and influence measurement. These in-
clude neuropsychological disorder either primarily affecting mechanisms
central to awareness or producing a secondary effect through damage
to cognitive support mechanisms such as memory. Psychosocial factors
also play a role, including for example, personality and mood state, found
to influence both the decisions the person with AD might make about
the their own functioning as well the carers judgement. Finally, aware-
ness is influenced culturally by societal knowledge and attitude to AD
and this has been shown to have differential global regional impact on
awareness of dementia. To explore these issues, the symposium brings
together findings from two studies of dementia, namely the Mild Im-
pairment and Dementia Awareness Study (MIDAS) project and the 10/66
Dementia Research Group project. The symposium as a whole provides
information that should be considered when assessing awareness in early
stage AD, taking into account factors in addition to neuropsychological
deficit.
Correspondence: Robin G. Morris, MA(Oxon) MSc PhD (Cantab), De-
partment of Psychology, King’s College Institute of Psychiatry, PO Box
078, Institute of Psychiatry, De Crespigny Park, London SE5 8AF, United
Kingdom. E-mail: spjtrgm@kcl.ac.uk 

D. MOGRABI, C. FERRI, R.G. MORRIS, R. BROWN, M. PRINCE &
J. LACKS. Lack of awareness (anosognosia) of memory impairment
in dementia: findings from the 10/66 Dementia Research Group
project.
Objective: The main goals of the study were: to establish the prevalence
of anosognosia in dementia, considering also potential international re-
gional differences; to investigate the influence of demographic and con-
textual factors on unawareness of dementia; and to clarify the contri-
bution of behavioural and cognitive factors to anosognosia of memory
impairment.
Participants and Methods: This study is an analysis of data concerning
awareness collected by the 10/66 Dementia Research Group project. The
data were analysed from 1089 people who met the criteria for dementia out
ofa largecommunity sample (n=15022) fromthreedevelopingregions (Latin
America, China and India). Two variables were created to measure lack of
awareness of memory deficits: the first based on discrepancy between pa-
tient subjective report and objective results on memory tests and the second
comparingpatientandcaregiver reportaboutmemoryproblems.Thepreva-
lence of anosognosia was calculated for each region and prevalence risks
were calculated through poisson regressions to assess the relationship be-
tween unawareness and demographic, behavioural and cognitive factors.
Results: Regional differences in the prevalence of unawareness of mem-
ory impairments in dementia were found, with less awareness in India.
Some demographic variables, such as educational level and socio-eco-
nomic status, showed an association with unawareness of deficits in cer-
tain regions. The anosognosia variable based on caregiver report showed
a greater relationship with behavioural and psychological symptoms,
such as delusions, anxiety and mania, while the anosognosia variable
based on comparison with performance was associated with cognitive
variables such as memory, fluency and orientation impairments.
Conclusions: The results show how cultural factors may influence lack
of awareness in dementia and also indicate that the relationship of
anosognosia with ancillary factors is highly dependent on the way the
concept is defined and measured.

Correspondence: Robin G. Morris, MA(Oxon) MSc PhD (Cantab), De-
partment of Psychology, King’s College Institute of Psychiatry, PO Box
078, Institute of Psychiatry, De Crespigny Park, London SE5 8AF, United
Kingdom. E-mail: spjtrgm@kcl.ac.uk 

Poster Session 2:
Drug/Toxin-Related Disorders, Memory Functions,
Psychopathology/Neuropsychiatry (Schizophrenia

& Other)

9:30–11:00 a.m.

Drug/Toxin-Related Disorders (Including
Alcoholism)

J.R. CARRILLO, A.E. WAGNER, N. CROCKER & S.N. MATTSON.
Visual-Motor Deficits in Children with Histories of Heavy Prenatal
Alcohol Exposure are Not Accounted for by More Basic Skills.
Objective: Although children with histories of heavy prenatal alcohol
exposure demonstrate visual-spatial and fine-motor deficits, the rela-
tionship between these component processes and higher-order visual-
spatial functioning has not been evaluated.
Participants and Methods: The present study assessed performance
on the Beery-Buktenica Visual-Motor Integration (VMI) test and its
two supplemental forms: visual perception (VMIvisual) and motor co-
ordination (VMImotor). Subjects were children, ages 7-15, with heavy
prenatal alcohol exposure (ALC, n=26) and non-exposed typically de-
veloping controls (CON, n=25).
Results: Data were analyzed using ANOVA, revealing significant be-
tween-group differences on the VMI (F(1,49)=7.504, p=.009) and the
VMImotor (F(1,49)=4.767, p=.034) tests but not on the VMIvisual
(F(1,49)=2.057, p=.158) test. Next, a two-step hierarchical regression
was performed, with VMI as the dependent variable, and Group, VMI-
motor, and VMIvisual as predictor variables. VMImotor and VMIvisual
were entered on step one, and Group was entered on step two. Both mod-
els accounted for a significant amount of variance in VMI performance
and model 2 (F=4.534, p=.038, R2=.227) accounted for a significant
increase in variance explained (ΔR2=.070) over model 1 (F=6.118,
p=.004, R2=.170). Group was a significant predictor (b=-6.107, p=.038)
of VMI performance even after controlling for lower-order processes,
suggesting a unique higher-order visual-motor integration deficit.
Conclusions: These results support previous findings of visual-spatial
dysfunction in alcohol-exposed children but extend previous findings
by indicating that these deficits cannot be attributed entirely to fine-
motor or visual perception impairments and instead are better explained
by higher-order processing deficits. Research supported by NIAAA grant
R01 AA10820.
Correspondence: Sarah N. Mattson, Ph.D., Psychology, San Diego State
University, 6363 Alvarado Court, Suite 209 (200M), San Diego, CA
92120, United States. E-mail: smattson@sunstroke.sdsu.edu 

N.S. KANG, K.E. CALARCO, E.P. RILEY & S.N. MATTSON. Chil-
dren with FASD and ADHD are Not Distinguishable Using a Visual
Continuous Performance Paradigm.
Objective: Attention problems are core deficits in fetal alcohol spectrum
disorders (FASD) and high rates of attention-deficit/hyperactivity dis-
order (ADHD) are reported in this population. However, previous stud-
ies have been inconclusive, suggesting both similarities and differences
between children with FASD and children with ADHD on continuous
performance tasks (CPT). The current study builds on a preliminary in-
vestigation that reported differences in error rates on the Test of Vari-
ables of Attention (TOVA) in children with FASD compared to children
with ADHD (Calarco et al., 2003).
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Participants and Methods: Three matched groups were tested with
the TOVA: children with histories of heavy prenatal alcohol exposure
(ALC; n=58), non-exposed children with ADHD (ADHD; n=29), and
typically developing non-exposed controls (CON; n=38).
Results: Four TOVA indices were examined over the four TOVA quar-
ters using repeated measures ANOVA: errors of omission and commis-
sion, response time, and variability. Results revealed a main effect of
group on each TOVA index. Pairwise comparisons indicated that the
CON group performed significantly better than both the ALC and ADHD
groups, which did not differ from each other.
Conclusions: These data are consistent with some but not all previous
comparisons of CPT performance in these two clinical groups. Results
of the current study, which had larger sample sizes than previous stud-
ies, suggest both groups display comparable rates of inattention, im-
pulsivity, processing speed and consistency in information processing.
Future research should evaluate whether more sophisticated measures
incorporating additional aspects of attention are able to distinguish be-
tween children with FASD and those with ADHD. Research supported
by NIAAA grants R01 AA010820 and R01 AA010437.
Correspondence: Sarah N. Mattson, Ph.D., Psychology, San Diego State
University, 6363 Alvarado Court, Suite 209 (200M), San Diego, CA
92120, United States. E-mail: smattson@sunstroke.sdsu.edu 

A.L. NORMAN, A.D. BAZINET, J.V. FILOTEO & S.N. MATTSON.
Spatial and Object Working Memory in Children with Histories of
Heavy Prenatal Alcohol Exposure.
Objective: Previous studies have identified visual working memory
deficits in children with fetal alcohol spectrum disorders (FASD), with
more studies of spatial recall than object recall. The present study ex-
amined potential differences between spatial working memory (SWM)
and object working memory (OWM) in children with histories of heavy
prenatal alcohol exposure.
Participants and Methods: Subjects were 21 children with FASD and
20 non-exposed matched controls. The alcohol-exposed group had sig-
nificantly lower IQ scores. Children were shown a target image and, af-
ter a short (1000ms) or long delay (5000ms), were asked to indicate
which of a pair of items matched the target image on either spatial lo-
cation (SWM) or object shape (OWM). Item pairs were either similar or
dissimilar to the target in location (SWM) or shape (OWM).
Results: Discriminability scores, reflecting both accurate responses and
false alarms, were analyzed by ANOVA. Both groups performed signif-
icantly better on SWM vs. OWM, short vs. long delay, and dissimilar vs.
similar conditions. Across conditions, alcohol-exposed children per-
formed more poorly than controls and there was no differential group
effect for SWM vs. OWM. However, across task, the difference between
similar and dissimilar conditions was greater for controls than alcohol-
exposed children.
Conclusions: These data support previous reports of spatial working
memory deficits in children with histories of heavy prenatal alcohol ex-
posure and further indicate that working memory deficits include ob-
ject working memory. Additional research in this area should explore
the effects of similarity in visual working memory, a potential target area
for intervention. Research supported by NIAAA grant R01 AA010820.
Correspondence: Sarah N. Mattson, Ph.D., Psychology, San Diego State
University, 6363 Alvarado Court, Suite 209 (200M), San Diego, CA
92120, United States. E-mail: smattson@sunstroke.sdsu.edu 

J.W. O’BRIEN, A.E. WAGNER, L. VAURIO, N. CROCKER, J.V. FILO-
TEO & S.N. MATTSON. Directed Attention in Children with Histo-
ries of Heavy Prenatal Alcohol Exposure.
Objective: Prenatal alcohol exposure is associated with attention prob-
lems, but the nature and specificity of these deficits are not well under-
stood. The current study examined directed attention in this population.
Participants and Methods: Children with histories of heavy prenatal
alcohol exposure (ALC, N=21) and controls (CON, N=22) were evalu-
ated using a computerized measure of directed attention. Subjects were

shown hierarchical figures that were inconsistent (e.g., an H made of
S’s) or consistent (e.g., an H made of H’s). They were directed toward
either the global or local level (on separate blocks) and indicated whether
that level was an H or an S. Reaction time (RT) for each condition and
level was analyzed using ANOVA, with group as the between-subjects
factor and condition (consistent vs. inconsistent) and directed level
(global vs. local) as within-subject variables.
Results: In the global-directed condition, the CON group had slower
RT for inconsistent than consistent figures [F(1,38)=3.202, p=.082,
η2

p=.078], indicating a local bias. RT was unaffected by consistency in
the local-directed condition [F(1,38)=0.652, p=.424, η2

p=.017], again
suggesting a local bias. In the ALC group, RT was slower than the CON
group for all conditions and there were no consistency effects for either
global- [F(1,38)<0.001, p=.989, η2

p<.001] or local-directed trials
[F(1,38)=0.394, p=.534, η2

p=.010].
Conclusions: The local bias demonstrated only by the CON group in-
dicates that alcohol-exposed children are less susceptible to the inter-
fering effects of hierarchical figures and may have deficits in local pro-
cessing. Results support our previous findings of local-level deficits and
suggest nonuniform visual-spatial attention deficits in this population.
Research supported by NIAAA grant R01 AA10820.
Correspondence: Sarah N. Mattson, Ph.D., Psychology, San Diego State
University, 6363 Alvarado Court, Suite 209 (200M), San Diego, CA
92120, United States. E-mail: smattson@sunstroke.sdsu.edu 

A.E. WAGNER, L. VAURIO, N. CROCKER, J.V. FILOTEO &
S.N. MATTSON. Children with Histories of Heavy Prenatal Alcohol
Exposure Display Impairments in Spatial Orientating of Attention.
Objective: Although children with histories of heavy prenatal alcohol
exposure demonstrate deficits in attention, previous reports have been
fairly global in nature and specific aspects of attention have not been
addressed. The present study assessed spatial orienting of attention in
children with histories of heavy prenatal alcohol exposure.
Participants and Methods: Two measures of orienting, using en-
dogenous or exogenous cues, were administered. Four different cue-tar-
get intervals, or stimulus onset asynchronies (SOA) were used in both
tasks: 50, 150, 250, or 1000ms. Subjects were children, ages 7-15, with
heavy prenatal alcohol exposure (ALC, n=21) and non-exposed con-
trols (CON, n=22). Validity effect (VE) scores were calculated by sub-
tracting the median RT for valid trials from the median RT for invalid
trials at each SOA.
Results: VE scores were analyzed by ANOVA with Group as the be-
tween-subjects factor and Condition (endogenous vs. exogenous) and
SOA as within-subject factors. Groups demonstrated significant VE on
both tests (p<.001). The Group x Condition interaction was marginally
significant (p=.077), and follow up analyses revealed that the Group
main effect was marginally significant for the endogenous task (p=.051)
and not significant for the exogenous task (p=.656). Thus, children in
the ALC group demonstrated larger VE than controls in the endoge-
nous condition only. Further examination indicated that the deficit in
the ALC group was due to impaired disengagement from an invalidly
cued location.
Conclusions: These findings are consistent with previous findings of
attention deficits, but also suggest specific damage to the anterior at-
tention system and related brain areas in alcohol-exposed children. Re-
search supported by NIAAA grant R01 AA10820.
Correspondence: Sarah N. Mattson, Ph.D., Psychology, San Diego State
University, 6363 Alvarado Court, Suite 209 (200M), San Diego, CA
92120, United States. E-mail: smattson@sunstroke.sdsu.edu 

S. DOLAN & K. COLSON. Affective Processing in Alcholics.
Objective: Current evidence suggests that affective processing deficits,
such as abnormalities in identifying emotions conveyed in facial ex-
pressions may result from alcoholism and contribute to associated dis-
ruptions in emotional regulation. Previous research has produced mixed
results, with some studies (Cermak et al., 1989; Oscar-Berman et al.,
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1990; Uekermann et al., 2005) indicating no significant differences be-
tween recovering alcoholics and controls in identifying emotional ex-
pressions; other studies report that, compared to normal controls, ab-
stinent alcoholics perform more poorly on such tasks (Kornreich et al.,
2001a; Philippot et al., 1999; Townshend & Duka, 2003). Inconsisten-
cies could be due to differences in the alcoholic patients’ duration of
abstinence at the time of testing, a finding supported by Kornreich et
al. (2001) who reported that recently detoxified alcoholics performed
less accurately than “mid-to long- term” abstinent patients and normal
controls. This study seeks to elucidate these findings by examining fa-
cial affective decoding abnormalities in abstinent alcoholics with vary-
ing lengths of sobriety.
Participants and Methods: The Florida Affect Battery (FAB; Bowers
et al., 1999) and a battery of neuropsychological tests were administered.
Results: Results suggested that longer abstinence was associated with
better performance on the FAB facial affect discrimination task. In ad-
dition, in younger patients, alcoholics performed significantly worse than
normal controls on this and other FAB tasks.
Conclusions: Techniques focusing on normalizing these affective pro-
cessing abnormalities could increase the efficacy of substance abuse
treatment.
This study was supported by the Baylor University Research Committee.
Correspondence: Sara Dolan, Baylor University, One Bear Place #97334,
Waco, TX 76798, United States. E-mail: sara_dolan@baylor.edu 

C.E. GAYTÁN & F. OSTROSKY. PERSONALITY PROFILE IN COL-
LEGE STUDENTS CONSUMERS OF MARIJUANA.
Objective: To compare the characteristics of temperament and charac-
ter in marijuana users vs control subjects.
Participants and Methods: 66 subjects, divided into 2 groups: 33 sub-
jects classified as marijuana users (mean age 23.8 ± 2.6; mean years of
education 15.9 ± 1.8 years) and 33 controls (mean age 22.2 ± 2.6; mean
years of education 15.8 ± 1.4) The marijuana users had consumption
of 3 to 7 times per week at the time of the evaluation and had a history
of two years of this type of consumption. Subjects were evaluated after
a period 36 hours of abstinence. Personality was measured using the
Temperament and Character Inventory (TCI) (Cloninger, 1993).
Results: The marijuana group scored significantly higher on Novelty
Seeking (NS) (t = -3.34 p =0.00) which is a  dimension of the tem-
perament scale and in Self-Transcendence (ST) (t = -3.50 p =0. 00) a
dimension of the character scale.
Conclusions: High NS  is characterized by exhilaration and exploration
in response to novel stimuli, and an approach to signals of reward.
Mesolimbic and mesofrontal dopaminergic projections have been shown
to play a crucial role in incentive activation of each aspect of NS and it
has been associated with D2 dopamine receptor polymorphism. High
ST reflex a tendency toward spirituality and identification with the wider
world, as well as the ability to accept ambiguity and uncertainty, this
could be the result of the drug’s use.
Research partially supported by UNAM SDEI-PTID-06-12 Grant project.
Correspondence: Cecilia E. Gaytán, Licenciatura, Universidad Nacional
Autónoma de México, calle v num 21 int 2 alianza popular revolu-
cionaria, México DF 04800, Mexico. E-mail: cega_jar@hotmail.com 

R. GONZALEZ, R.M. SCHUSTER, K.R. DIVIAK, J. VASSILEVA,
E.M. MARTIN-THORMEYER & R. MERMELSTEIN. Cannabis Use,
Risky Decision-Making, and its Negative Consequences among
Young Adults.
Objective: We examined risky decision-making (RDM) and declara-
tive memory between cannabis users (CU) and non-users (NU), as well
as their relationship with negative consequences from cannabis use.
Participants and Methods: Participants were 17 to 24 years old and
classified into two groups well matched on demographic and mental
health variables: CU (n = 18) and NU (n = 20). Exclusion criteria in-
cluded a history of developmental, neurological, or diagnosed psychi-
atric disorders, as well as use of substances more than 10 times (besides

alcohol, cannabis, nicotine, and caffeine) or positive urine toxicology
testing for any drug (other than cannabis). Participants in the CU group
used cannabis regularly and within the last 45 days; whereas those in
the NU group used cannabis less than 10 times ever and were negative
for THC at testing. Measures of RDM were the Iowa Gambling Task
(IGT), the Balloon Analogue Risk Task, and the Monetary Choice Ques-
tionnaire. The Hopkins Verbal Learning Test – Revised (HVLT-R) as-
sessed declarative memory.
Results: The CU group performed more poorly than the NU group on
the HVLT-R immediate recall (d = -.61, p = .07) and delayed recall (d
= -.71, p = .04). No significant group differences emerged on measures
of RDM. Among those that ever used cannabis (n = 23), worse IGT per-
formance correlated with negative job and interpersonal consequences
from cannabis use (R2 = .18, p = .04).
Conclusions: Cannabis use is associated with poorer memory, but not
poor RDM among young adults. However, RDM was associated with
negative consequences from cannabis use. 
Supported by grants K23DA023560 (PI: Gonzalez) and 5PO1CA98262
(PI: Mermelstein).
Correspondence: Raul Gonzalez, Ph.D., Psychiatry, University of Illi-
nois, Chicago, 1601 W. Taylor St., MC 912, Room 408, Chicago, IL
60612, United States. E-mail: rgonzalez@psych.uic.edu 

R.M. SCHUSTER, P. COLVIN, Z. LABUSCHAGNE, J. PAGKAS-
BATHER, K. DIVIAK, R. MERMELSTEIN, J. VASSILEVA &
R. GONZALEZ. Neurocognitive Disinhibition and Risky Sexual Be-
havior Among Emerging Adults With and Without Cannabis Use.
Objective: We examined the relationship between neurocognitive dis-
inhibition (NcD) and risky sexual behavior (RSB) among participants
aged 17 – 24, stratified by their use of cannabis.
Participants and Methods: Participants were 24 cannabis users (CU)
and 38 nonusers (NU). RSB was assessed using the sexual behavior sub-
scale of the HIV Risk-Taking Behavior Scale (HRBS). NcD was char-
acterized by performance on two laboratory tasks of risky decision-mak-
ing: the Iowa Gambling Task (IGT) and the Balloon Analogue Risk Task
(BART).
Results: The CU group exhibited higher RSB than the NU group (p=.01).
Hierarchical multiple regressions were conducted with RSB as the de-
pendent variable and performance on the IGT and BART as the inde-
pendent variables, controlling for possible demographic confounds. In
the combined sample, better performance on only the IGT was associ-
ated with decreased RSB (β =-.23, p=.03). When the groups were ana-
lyzed separately, associations between task performance and RSB
emerged for the NU group (IGT: β =-.34, p=.03; BART: β =-.44, p=.01),
but not for the CU group (IGT: p=.72; BART: p=.69). This relationship
remained in the NU group even after excluding sexually inactive par-
ticipants. Lifetime amount of cannabis use did not moderate the rela-
tionship between NcD and RSB for those in the CU group.
Conclusions: Results suggest that NcD affects RSB only among ado-
lescents who do not abuse cannabis. This may be because cannabis use
may increase risk for RSB regardless of NcD. Future studies will in-
clude additional measures of NcD and more detailed measures of risky
sexual behaviors among a larger sample.
Correspondence: Randi M. Schuster, University of Illinois at Chicago,
1636 North Wells Street, Apartment 2507, Chicago, IL 60614, United
States. E-mail: Rschuste@gmail.com 

M. HARCIAREK, J.B. WILLIAMSON, B. BIEDUNKIEWICZ, M. LI-
CHODZIEJEWSKA-NIEMIERKO, A. DEBSKA-SLIZIEN &
B. RUTKOWSKI. Predictors of Memory Performance of Dialyzed
Patients with End-Stage Renal Disease.
Objective: Dialyzed individuals with end-stage renal disease (ESRD)
often present with memory deficits. Nevertheless, the nature of this im-
pairment remains controversial. Thus, this study aimed to better char-
acterize memory functioning of dialyzed patients and to identify po-
tential predictors of their memory performance.
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Participants and Methods: Sixty one adequately dialyzed patients with
ESRD and 30 demographically matched controls (NC) were the partici-
pants for this study. To assess their general cognitive status as well as af-
fective symptoms, the Mini-Mental State Examination and the Hospital
Anxiety and Depression Scale were used. Acquisition and recall of verbal
material were assessed with the Rey Auditory Verbal Learning Test, whereas
visual learning was assessed with the Brief Visual Memory Test-Revised.
Results: In comparison to NCs, individuals with ESRD obtained sig-
nificantly lower memory scores. Further, the pattern of their perform-
ance was suggestive of retrieval deficits. However, mild to severe mem-
ory impairment was observed only in half of ESRDs. Regression analyses
revealed that age, years of education, depression symptoms, blood urea
nitrogen (BUN) and a history of coronary artery bypass grafting (CABG)
were significant predictors of memory performance of dialyzed patients.
Conclusions: Memory performance of dialyzed patients is often below
that of NCs, although severe mnemonic deficits seem to be rarely ob-
served in this population. Lower memory scores of subjects with ESRD
are associated with older age, fewer years of education, more depres-
sive symptoms, higher BUN and the history of CABG. Moreover, mem-
ory profile of dialyzed individuals is similar to that seen in subjects
with subcortical cerebrovascular disease.
Correspondence: Michal Harciarek, Ph.D., Institute of Psychology, Uni-
versity of Gdansk, Pomorska 68, Gdansk 80-343, Poland. E-mail:
mharciarek@yahoo.com 

M. KRENGEL & K. SULLIVAN. Independent neuropsychological
effects of pesticide exposures in military pesticide applicators from
Gulf War I.
Objective: Gulf War (GW) veterans continue to report cognitive complaints
many years following their deployment. Exposure to acetylcholinesterase
(AChE) inhibiting pesticides has been a suspected cause for these com-
plaints. The goal of this study was to evaluate the role of specific pesticides
on current cognitive functioning in GW veterans with known exposures.
Participants and Methods: Participants included a unique group of 159
preventivemedicinepersonnel (PM) includingmilitarypesticideapplicators
(highexposed)andPMpersonnelwith littlepesticideexposure (lowexposed).
In a prior analysis, veterans were characterized as being high or low ex-
posed to12differentpesticidesofpotential concern (POPC).Ourpriorwork
showed significant cognitive differences from combinations of pesticide ex-
posures with those individuals in the high exposed group performing worse
in the areas of memory and reaction times than those in the low exposed
group. In the current analysis, we questioned whether specific pesticides
would be independent predictors of neuropsychological performance. In or-
der to address this question, stepwise regression analyses were performed.
Results: Results suggested that dichlorvos (pest-strips) was the best pre-
dictor for performance in the psychomotor domain (p=.01), methomyl
(fly bait crystals) and lindane (delousing powder) were the best pre-
dictors for the mood domain (p<.001 and p<.005) and diazinon (sprayed
liquid) was the best predictor for performance in the visuospatial do-
main (p=.03). Specific cognitive tests within each domain were signif-
icantly different and drove the overall results.
Conclusions: Findings suggest that although combinations of pesticides
have contributed to persistent cognitive and mood differences in GW
veterans, individual pesticides also had independent contributions.
Correspondence: Maxine Krengel, Ph.D., Environmental Health, Boston
University School of Public Health, 715 Albany St, T4W, Boston, MA
02118, United States. E-mail: mhk@bu.edu 

L. KRIVITZKY, J. STRANG & S. EVANS. Neuropsychological func-
tioning in two adolescents with leukoencephalopathy from “chas-
ing the dragon”
Objective: “Chasing the dragon” refers to the phenomenon of inhaling
heroin vapor leading to toxic leukoencephalopathy. There appears to
be little information in the literature on long term outcome in these cases.
This study aims to characterize neuropsychological and rehabilitation
outcomes in two adolescents with heroin induced leukoencephalopathy.

Participants and Methods: Two subjects are included (Subject 1: 17
year old male; Subject 2: 15 year old female). Both were found uncon-
scious and brought to the ED with an initial GCS score of 3.  MRI scans
from both indicated diffuse white matter (wm) abnormalities (Subject
1: subcortical and periventricular wm, posterior cerebellum; Subject 2:
centrum semiovale, occipital lobes, basal ganglia, periaqueductal wm,
and bilateral cerebellum). Neither was known to be a chronic drug user,
although both had been experimenting in the year preceding the injury.
Subject 1 underwent neuropsychological evaluation (1 month post).
Subject 2 was unable to complete comprehensive testing (3 months post),
but underwent screening.
Results: Subject 1 demonstrated strengths in intellectual and basic ac-
ademic functioning. Weaknesses were noted in speed of processing and
executive functioning. Physically, he made significant improvements,
with only mild right-sided weakness remaining. Subject 2 has demon-
strated slowly improving cognition and strengths in language and ba-
sic academic skills. Physically, she has profound dysautonomia and
significant problems with tone and thus is dependant for mobility.
Conclusions: Although the two subjects had different severity and
courses of recovery, their presentations both suggest impact on aspects
of motor and executive functioning. These outcomes are consistent with
MRI findings of diffuse wm pathology.  Further evaluation of the med-
ical factors (e.g., anoxia, extent/location of wm damage) may help elu-
cidate the reasons for their different recovery trajectories.
Correspondence: Lauren Krivitzky, PhD, Neuropsychology Program,
Children’s National Medical Center, 2548 Ayr Court, Crofton, MD 21114,
United States. E-mail: lkrivitz@cnmc.org 

H.A. NEILSON, C.C. BARONE, F. VILA-RODRIGUEZ, G.W. MACE-
WAN, A.M. BARR, R.M. PROCYSHYN, D.J. LANG, A.E. THORN-
TON & W.G. HONER. Stimulant-Specific Effects on Decision Mak-
ing in Polysubstance Users.
Objective: Using stimulants and other illicit substances despite clear health
risks represents poor decision making. Substance users may have pre-ex-
isting poor decision making skills, but these skills may be further im-
paired by the acute or neurotoxic effects of stimulant drugs. This study in-
vestigates whether more frequent use of cocaine (including crack cocaine)
and methamphetamine is associated with poorer decision making.
Participants and Methods: Fifty-eight residents (45 M, 13 F, age 27-
60) of single-room occupancy hotels completed the Iowa Gambling Task
(IGT), a measure of decision making in which choosing low reward,
low risk options yields the highest average gains. Self-reported substance
use was recorded over several months with a timeline follow-back
method, and urine drug screening was completed concurrently with the
IGT. Seventy percent of the participants tested positive on the urine drug
screen for two or more illicit substances. Regression analysis was used
to evaluate potential associations between patterns of substance use and
decision making performance on the IGT.
Results: After taking into account acute substance effects (based on urine
drug screen results), demographic factors, and frequency of cannabis and
heroinuse,higher frequency(dayspermonth)of cocaineusepredictedpoorer
decision making on the IGT (p < .05). In contrast, frequency of metham-
phetamine use was not significantly associated with decision making.
Conclusions: More frequent use of cocaine is associated with poorer de-
cision making in currently using polysubstance users. The same rela-
tionship was not detected for methamphetamine use, suggesting that
any effects of methamphetamine use on decision making may not be
dose dependent.
Correspondence: Heather A. Neilson, B.Sc., Psychology, Simon Fraser
University, 8888 University Drive, RCB 5246, Burnaby, BC V5A1S6,
Canada. E-mail: heathern@sfu.ca 

A.G. VALDERRAMA, O. INOZEMTSEVA, E. MATUTE & J. JÚAREZ.
Cognitive flexibility differences between cocaine and metham-
phetamine abusers.
Objective: The aim of this study was to demonstrate the presence of
cognitive flexibility differences between cocaine (CO) and metham-
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phetamine abusers (ME), and non-drug abusers (NA) subjects. Several
studies describe that psychostimulant abusers often have problems in
executive functioning including cognitive flexibility. Cognitive flexibil-
ity is an important tool that allows an enhanced environment adapta-
tion. It is not well known whether different types of psychostimulants
(based in his mechanisms of action) could affect differently the execu-
tive functioning, particularly cognitive flexibility
Participants and Methods: With this purpose the participants (CO
n=8, ME n=7, NA n=8) were assessed with four specific cognitive switch-
ing tasks that are the part of trail making test, design fluency test, ver-
bal fluency test and color-word interference test from D-KEFS battery
(Delis-Kaplan, 2001). The psychostimulant abusers had 27± 3 days of
abstinence when they were assessed. ANOVA analysis was used.
Results: The drug abuser groups (CO y ME) showed a tendency to per-
form lower than NA in all tasks. Even, in color-word interference task
CO group and ME group performed significantly lower than NA group
(p=0.011). Additionally, the ME group showed a tendency to perform
lower than CO and NA in most tasks.
Conclusions: Our results suggest that the cognitive flexibility is affected
by psychostimulants abuse and the ME abuse may have a great risk.
Further studies with larger samples are needed for conclusive results.
Correspondence: Alfredo G. Valderrama, Graduate Student, University
of Guadalajara, Francisco de Quevedo 180, Jalisco 44130, Mexico. E-
mail: ora_jije@hotmail.com 

A. VELEZ, F. OSTROSKY-SOLIS, K. BORJA, N. HEVIA & V. MED-
INA. Marijuana Users and its Effects on Cerebral Metabolism.
Objective: To compare cerebral metabolism on marijuana users vs con-
trol subjects.
Participants and Methods: Methods: Using positron emission tomog-
raphy (PET), cerebral blood flow was compared on a 30 college students
group, of which, 15 were frequent marijuana users (mean age=
22.37±2.57; mean years of education= 15.95 ±1.78) and 15 were non-
using controls (mean age=24.05 ±2.19; mean years of education
15.37±1.25). Marijuana users had consumption of 3 to 7 times per week
at the evaluation time and they had a consumption period of two year
at least. Subjects were evaluated after a 36 hours period of abstinence.
Results: Results: Significant differences on brain metabolism were found
in the inferior parietal region and the postcentral gyre on both cerebral
hemispheres, in temporal transverse, superior and medial gyre of the
right hemisphere, and on the  insula and cerebellum in both hemispheres.
Conclusions: Conclusion: The differences on temporal areas could be
related to deficits on memory and the cerebellar hipometabolism could
be related to motor and temporal processing deficits reported on these
subjects. Results are discussed with reference to endocannabinoids and
marijuana consumption.
This research was realized with the support of the Universidad Nacional
Autónoma de México, Secretaria de Desarrollo Institucional, Programa
Transdisciplinario en Investigación y Desarrollo para Facultades y Es-
cuelas, Unidad de Apoyo a la Investigación en Facultades y Escuelas, a
través de su macroproyecto SDEI-PTLD-06-12
Correspondence: Alicia Velez, PhD, UNAM, Av. Universidad 3004, Mex-
ico 04510, Mexico. E-mail: alvelezg@yahoo.com.mx 

M. WEINBORN, S.P. WOODS, A. FOX, K. DYER & J. MOYLE.
Prospective Memory Deficits amongst Polysubstance Dependent
Individuals in Treatment.
Objective: The ability to encode and successfully enact future inten-
tions, known as prospective memory (ProM), has important implica-
tions for compliance with medical care, including the treatment of sub-
stance dependent individuals (SDI). However, very little is known about
the nature and extent of objective ProM impairment amongst SDI.
Participants and Methods: A well-validated, clinically-focused meas-
ure of ProM, the Memory for Intentions Screening Test (MIST), was
administered to 29 polysubstance dependent individuals currently in
treatment, as well as a comparison group of 23 healthy adults (HA).

SDI reported a lifetime pattern of regular polysubstance use, primarily
alcohol, marijuana, amphetamine/methamphetamine, and opiates.
Breathalyzer and saliva screening were used to exclude data from
acutely/recently intoxicated individuals. Groups were equivalent for
age and gender, but the HA had higher levels of education and esti-
mated premorbid IQ and lower levels of self-reported depression and
anxiety.
Results: SDI performed significantly poorer than the HA for MIST Sum-
mary score (partial eta squared = .124), even after controlling for edu-
cation, premorbid IQ, and mood state.
Conclusions: Findings indicate that SDI experience difficulty in exe-
cuting future intentions, particularly when the retrieval cue is based
on time. Further research is required to evaluate ProM performance
amongst SDI with more specific use patterns (e.g., primarily alcohol
vs primarily methamphetamine), and recovery of function following
abstinence.
Correspondence: Michael Weinborn, Ph.D., University Of Western Aus-
tralia, 35 Stirling Highway, Perth, WA 6009, Australia. E-mail:
mweinbo@hotmail.com 

Memory Functions 

R. BERMAN, E. LUTHER & D. TUCKER. Reminiscents: Contex-
tual Effects on Odor-Evoked Emotional Memory.
Objective: The ability of an odor to elicit emotional memories has been
examined extensively, but the process by which this occurs is not well
understood. The role of context congruency in evoking emotional mem-
ory was tested using two scents with easily recognizable and empiri-
cally verified temporal contexts: a summer scent (sunscreen, beach) and
a winter scent (evergreen, spices).
Participants and Methods: College-aged participants (N=154) were
assigned to a winter-scented room, a summer-scented room, or an un-
scented control room and instructed to write narratives about two mem-
ories, one winter and one summer. Emotional content of memory was
measured using the frequency of emotionally-valenced words, computed
using Linguistic Inquiry and Word Count (LIWC) software.
Results: A general effect of scent was found by comparing the collapsed
scented conditions with the unscented control: the scented groups uti-
lized fewer negative words in their narratives, independent of context
congruency (t(1,143)=2.30; p<.05). The role of context congruency was
tested using a 2 (scent) X 2 (topic of narrative) mixed analysis of vari-
ance, with topic serving as a repeated measure, resulting in a signifi-
cant interaction (F(1,93)=4.67; p<.05).
Conclusions: Context congruency had no significant effect in the sum-
mer condition, but did play a significant role in the winter condition:
subjects used more positive words in their narrative when writing about
a memory congruent with the ambient odor. Results suggest that odors
may serve as potent contextual cues when accessing memories, and
that context congruency may amplify emotional content. Clinical im-
plications targeted for dementia and depressed populations are discussed.
Correspondence: Rachel Berman, B.A., University of Texas at Austin,
7744 Northcross Dr., Apt. #N263, Austin, TX 78757, United States. E-
mail: rachel.berman@mail.utexas.edu 

S.K. CHESTER, J.A. MOSES, L. HUTSON, F. PASTRANA,
C. PREUSS, L. WURST, M.E. COTTINGHAM & M.J. WRIGHT.The
Relationship Between the Item Specific Deficit Approach (ISDA)
and List Learning Characteristics on the California Verbal Learn-
ing Test-Second Edition (CVLT-II).
Objective: The Item Specific Deficit Approach (ISDA) is a novel item
analytic method used to assess memory process disturbances on list learn-
ing tasks. It may provide an advantage over traditional indices to clin-
ically assess for encoding, consolidation and retrieval deficits. Little is
known about how the ISDA’s deficit indices relate to traditional list learn-
ing characteristics.
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Participants and Methods: An analysis of CVLT-II data collected from
a sample of 94 adults with mixed psychiatric and neurological disorders
was conducted (mean age = 51.57 years, SD = 13.73; mean education=
12.96 years, SD = 2.49) to determine the association between the ISDA
indices and semantic clustering, recall consistency across learning tri-
als, and learning slope.
Results: Pearson correlations revealed that the ISDA encoding index
was negatively associated with learning characteristics for raw values
(all r ≥ -.53, p <.001). The ISDA consolidation index was also associ-
ated with learning characteristics, but to a lesser degree (all r ≥-.35, p
<.001). Stepwise regression indicated that all three list learning char-
acteristic indices predicted the ISDA encoding index (semantic cluster-
ing: R2change = .39, p < .001; percent recall consistency across trials
1-5: R2change = .12, p < .001; slope raw score: R2change = .04, p =
.004).  Learning slope and semantic clustering predicted consolidation
deficits, although the variance accounted for was fairly low (slope raw
score: R2change = .16, p < .001; semantic clustering: R2change = .04,
p = .031) as expected. The retrieval index was not predicted by list learn-
ing characteristics.
Conclusions: Overall, these data suggest that the ISDA encoding deficit
index, and to a lesser degree the ISDA consolidation deficit index, are
related to traditional list learning characteristics. Also, as would be ex-
pected, semantic clustering was found to be a robust inverse predictor
of the ISDA encoding deficit index.
Correspondence: Serana K. Chester, MS, Palo Alto University, 1791
Arastradero Road, Palo Alto, CA 94304, United States. E-mail: schester@
pgsp.edu 

A. DUROCHER, I. FOURNIER & P. NOLIN. Development of Verbal
Memory and Categorization in Children.
Objective: The purpose of this study was to better understand the re-
lationships between development of verbal memory and categorization
abilities in normal children, using the California Verbal Learning Test
– Children’s Version (CVLT-C).
Participants and Methods: Participants where 83 boys and 80 girls
from 6 to 11 years of age. They were then divided in six age groups :
(six years old: n=31, seven years old : n=31, eight years old: n=27, nine
years old: n=36, ten years old: n=17, eleven years old: n=21). Groups
were compared on the total number of words of the five trials and on
the number of semantic clusters obtained at the CVLT-C.
Results: A global significant difference (ANOVA) was found between
groups in regards of the total of words for the five trials (F(5,162) =
19,02, p < .001) and semantic clusters (F(5,162) = 11,30, p < .001).
Post-hoc analysis (LSD) demonstrate a significant improvement for both
variables between seven and eight years old, whereas semantic clusters
only improved consistently from ten to eleven years of age.
Conclusions: Results show an improvement in using semantic catego-
rization closely parallel to the development of verbal memory, with a
peak around seven and eight years old. Verbal memory could therefore
be highly linked to executive functions such as semantic categorization.
These observations will be discussed with other results on memory de-
velopment and executive functions.
Correspondence: Andrée-Anne Durocher, D.psy 2nd year, Psychology
and member of Groupe de Recherche en Développement de l’Enfant et
de la Famille, Université du Québec à Trois-Rivières, 3351 Boul. des
Forges, Trois-Rivières, QC G9A 5H7, Canada. E-mail: andree-anne.
durocher@uqtr.ca 

R.L. ERICKSON, C. YOUNG, J. BIRATH, J. HARTMAN, L.K. PAUL
& W.S. BROWN. Verbal Memory in Agenesis of the Corpus Callo-
sum: Logical Memory and Paired Associates.
Objective: Individuals with Agenesis of the Corpus Callosum (ACC) and
normal FSIQ demonstrate impaired functioning on complex cognitive and
psychosocial processing. While these symptoms appear to be due to inef-
ficient processing of complex information, the extent to which verbal learn-
ing and memory may contribute to these deficits is still uncertain.

Participants and Methods: Twenty-five adults with complete and par-
tial ACC (FSIQ > 80; age 16-55) and 27 age- and FSIQ-matched con-
trols were given the Logical Memory (LM) and Verbal Paired Associ-
ates (VPA) subtests from the WMS-III. It was hypothesized that the ACC
group would exhibit deficient performance.
Results: Performance on LM and VPA were each assessed using a 2 X
2 Repeated Measures ANOVA: group (ACC vs. Controls) by time (Im-
mediate vs. Delayed). Results indicated no significant group, time, or
interaction effects on either the LM or VPA subtests (P>.05 in all cases).
In addition, no significant group differences were found on any of these
Auditory Process Composites (e.g., Single-Trial Learning, Learning
Slope, and Retention).
Conclusions: These results suggest that spontaneous recall of newly
learned verbal information does not differ significantly between indi-
viduals with ACC and matched controls. Individuals with ACC are
also not significantly deficient in recall after one exposure (Single-
Trial Learning), retrieve across repeated exposures (Learning Slope),
and recall after a delay (Retention). Thus, previous results demon-
strating problems in individuals with ACC in complex cognition (in-
cluding problem solving, non-literal language comprehension, humor,
and social inference) cannot be attributed to problems in memory for
verbal information.
Correspondence: Warren S. Brown, Ph.D., Travis Research Institute,
Fuller Grad Sch of Psych, 180 N. Oakland Ave., Pasadena, CA 91101,
United States. E-mail: wsbrown@fuller.edu 

M. GONZÁLEZ RAMÍREZ, E. MENDOZA-GONZÁLEZ & R. LAN-
DERO-HERNÁNDEZ. Relationship between Prospective/Retro-
spective Memory and Fibromyalgia Impact.
Objective: Complaints about Memory are common in people with Fi-
bromyalgia. Considering it, the aims of this study were to evaluate the
relationship between prospective and retrospective memory with fi-
bromyalgia impact, and also, to describe the most common complaints
related to memory in this kind of patients.
Participants and Methods: The design was an open, cross-sectional,
uncontrolled study. We used a self-administered questionnaire that con-
tained each of the variables included in the study: The Prospective and
Retrospective Memory Questionnaire (PMRQ; Smith, Della Sala, Lo-
gie, & Maylor, 2000), using Gonzalez & Mendoza’s (2008) Mexican ver-
sion; and The Fibromyalgia Impact Questionnaire (FIQ; Burckhardt,
Clark & Bennet, 1991), using Rivera & Gonzalez’s (2004) Spanish ver-
sion. All of them have adequate psychometric properties. To perform
the statistical analysis we used nonparametric test.
Results: We report results about 25 female patients, their average age
was 45.48 (SD=8.2). The correlation between prospective memory and
fibromyalgia impact was rho=.802; p=.001; between retrospective mem-
ory and fibromyalgia impact was rho=.645; p=.001. Complaints about
prospective memory were more often than those about retrospective
memory (Z=-4.006; p=.001).
Conclusions: The study suggests an important relationship between
complaints of memory and the impact of fibromyalgia. It might be nec-
essary to evaluate the real impact on memory, not only the self-percep-
tion. Nevertheless, studies on the memory are relevant in this kind of
patients.
Correspondence: Mónica Teresa González Ramírez, Dr., Psychology,
Universidad Autónoma de Nuevo León, Mutualismo 110, Mitras Cen-
tro, Monterrey 64438, Mexico. E-mail: monygzz77@yahoo.com 

E. HESSEN, M. LOSSIUS & L. GJERSTAD. Improvement in verbal
memory after withdrawal of carbamazepine and valproate in
seizure-free epilepsy patients: A randomized, double-blind study.
Objective: Neuropsychological side effects have been reported for most
major anti epileptic drugs. Healthy volunteers studies have found that
both carbamazepine and valproate may impair aspects of verbal mem-
ory. The aim of this study was to assess the effects of carbamazepine
and valproate on verbal memory, in a seizure-free epilepsy population.
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Participants and Methods: This was done with a placebo-controlled,
prospective, randomized, double blind study of antiepileptic drug with-
drawal in patients receiving monotherapy.
Results: Withdrawal of carbamazepine (n=92) significantly improved
recall after 30 minutes (p=0.03). Withdrawal of valproate (n=32) sig-
nificantly improved performance of immediate word span (p=0.04).
Conclusions: The improvement of memory, after both carbamazepine
and valproate withdrawal was slight, and the consequences for daily life
function is uncertain.
Correspondence: Erik Hessen, PhD, Akershus University Hospital, Loren-
skog, Oslo 1478, Norway. E-mail: erik.hessen@nevropsykologi.no 

J. NOVITSKI, L. GUIDOTTI, M. LANCASTER, M. SEIDENBERG,
S. RAO, K. NEILSON & J. WOODARD. Temporal Gradient in
Younger and Older Adults: Semantic Knowledge of Recent and Re-
mote Famous Names.
Objective: Temporal Gradient (TG) refers to the notion that recent mem-
ories are more vulnerable to the effects of brain damage than are older
memories. Less studied is the effect of age differences on the pattern of
memory in relation to memory age. In this study we examined the TG
for semantic knowledge of famous names from recent and remote time
epochs in young and older adults.
Participants and Methods: 11 healthy young adult (mean age=24.8,
SD=4.1) and 8 healthy older adult (mean age=70.9, SD=4.5) subjects
were shown famous names from recent and remote time categories and
were asked to provide as much semantic knowledge about each name
as they could recall. Their responses were rated on a 10-point scale and
total semantic knowledge average scores were calculated for each time
epoch for each participant. Only names that were correctly recognized
were included in the analysis.
Results: Younger and older participants showed different patterns of
semantic knowledge for famous names based on memory age. The older
group displayed the “typical” TG (remote semantic knowledge > re-
cent semantic knowledge) while the younger group showed a “reversed
TG” (recent semantic knowledge > remote semantic knowledge).
Conclusions: These findings add to the literature concerning the effect
of age on the nature of the TG and have implications for current con-
ceptualizations of the representation of information in relation to mem-
ory age.
Correspondence: Julia Novitski, B.S., Psychology, Rosalind Franklin
University of Medicine and Science, 415 Howard St., Apt. 1103,
Evanston, IL 60202, United States. E-mail: julia.novitski@my.rfums.org 

S. PAVAWALLA, M. SCHMITTER-EDGECOMBE, R.E. SMITH,
R. AUGER, S. GREEN, J. SUMMERVILLE & H. POONI. Prospec-
tive Memory Following Moderate to Severe Traumatic Brain Injury:
A Formal Multinomial Modeling Approach.
Objective: Prospective memory (PM), conceptualized as the processes
involved in realizing a delayed intention, has been found to be impaired
following traumatic brain injury (TBI). Because impairments in PM can
be detrimental to successful rehabilitation given the need to remember
important activities such as medical appointments, it is important to
gain a thorough understanding of this complex construct. Although PM
can be empirically dissociated from retrospective memory, prospective
remembering inherently involves both prospective and retrospective
components. The goal of this study was to disentangle within a TBI pop-
ulation the influence of strategic prospective processes, or remember-
ing that an action needs to be taken, from the retrospective recognition
processes of remembering when the action needs to be executed.
Participants and Methods: A formal multinomial processing tree
(MPT) model developed and validated by Smith and Bayen (2004)
was used to disentangle the prospective and retrospective recognition
components underlying PM. Fifteen participants with a moderate to se-
vere TBI and 15 age- and education-matched control participants com-
pleted an event-based PM task that was embedded within an ongoing
color-matching task.

Results: Traditional data analyses revealed a significant cost to ongo-
ing task performance with the inclusion of the PM task. Results of the
MPT modeling indicated group differences in both the prospective and
retrospective recognition components of PM, despite intact post-test re-
call of the PM task and target words.
Conclusions: Taken together, our findings suggest that prospective re-
membering within this event-based PM task requires capacity-demanding
resources, and TBI seems to impact both the prospective and retrospective
recognition components underlying prospective remembering.
Correspondence: Shital Pavawalla, Ph.D., Psychology, Washington State
University, Washington State University - Dept. of Psychology, P.O.
Box 644820, Pullman, WA 99164, United States. E-mail: spavawalla@
wsu.edu

A.N. PUENTE, C. FARACO, J.E. MACKEY & L.S. MILLER. The
Neural Correlates of the O-SPAN: A Working Memory Task.
Objective: Working memory is critical for the successful completion of
most tasks in which we engage. The current study investigated regions
of WM using a task from the contemporary cognitive psychology liter-
ature believed to measure working memory capacity, the operation span
(O-SPAN). We hypothesized activation in areas previously identified as
relating to WM: prefrontal cortex, the anterior cingulate cortex, and the
parietal cortex.
Participants and Methods: This study was a cross sectional, within group
design including nine participants. The O-SPAN was presented in a block
design with three block types: 1) The operation span condition, where the
individual decided whether an equation was incorrect or correct, followed
by an immediate presentation of a letter later tested for recognition; 2) A
response condition, wherein the individual chose letters seen during the
first block; 3) An arithmetic-only section, whereby the individual decided
whether an equation was incorrect or correct. To determine the neural
correlates of working memory a contrast was created (operation span con-
dition - Arithmetic, with baseline as an implicitly controlled variable).
Results: As predicted, significant activation was found in the prefrontal
cortex, specifically within the frontal poles, and in the middle frontal
gyrus. Additional activation was seen in the precentral gyrus, and sup-
plementary motor cortex.
Conclusions: Findings suggest that the middle frontal gyrus and frontal
poles reflect the integration of information and higher order cognition
necessary during a working memory task. Activation in the precentral
gyrus and supplementary motor cortex is likely caused by the voluntary
control of the behavior required for responses, but could be due to, or in-
creased by, the difficulty of the task. The neural correlates of the current
study may be more representative of the current conceptualization of WM
as compared to other tasks used in neuroimaging such as the n-back.
Correspondence: Antonio N. Puente, B.A., University of Georgia, 909
East Broad, Apt. 613, Athens, GA 30601, United States. E-mail:
APuente22@gmail.com 

A.N. PUENTE, C. FARACO & L.S. MILLER. Neural Correlates of
Retrieval during a Working Memory task.
Objective: The current study investigated the neural correlates of re-
trieval during a complex span task. Working memory tasks historically
are analyzed during encoding, and analysis of retrieval has been over-
looked. Based on episodic memory paradigms of retrieval we hypothe-
sized activation in the prefrontal cortex, medial temporal lobe, and the
parietal cortex during the retrieval process.
Participants and Methods: A block design containing three blocks was
used to present the operation span (O-SPAN) to twenty-five aged college
students. 1) Block 1, the operation span task, wherein the individual de-
cided whether an equation was incorrect or correct, then immediately was
presented with a letter later tested for recognition 2) A response condition,
wherein the individual chose letters seen during the O-SPAN. 3) An arith-
metic-only section, whereby the individual decided whether an equation
was incorrect or correct. To determine the neural correlates of the retrieval
during a working memory task a contrast, Response – Baseline was created.

https://doi.org/10.1017/S1355617710000226 Published online by Cambridge University Press

https://doi.org/10.1017/S1355617710000226


38

Results: As predicted, significant activation was found in the pre-
frontal cortex, specifically within the dorsolateral region, Brodmann
Area (BA) 9, BA 8, the parahippocampal region of the medial tem-
poral cortex, BA 22, and the precuneus. Additional activation was
seen in supplementary motor cortex and areas associated with visual
processing.
Conclusions: The current study indicates areas involved in retrieval
during the OSPAN task include the prefrontal cortex, the medial tem-
poral lobe, and the parietal cortex. These results support a dual com-
ponent working memory model, suggesting that working memory in-
cludes a dynamic attention component (e.g., pre-frontal cortex) and a
cue-dependent search component (i.e., hippocampus, and precuneus).
Although additional areas were engaged during the response portion of
the O-SPAN (i.e., supplementary motor cortex, and areas of the occip-
ital cortex), it is believed those areas were specifically activated be-
cause of the inherent task demands.
Correspondence: Antonio N. Puente, B.A., University of Georgia, 909
East Broad, Apt. 613, Athens, GA 30601, United States. E-mail:
APuente22@gmail.com 

S. RASKIN, S. WOODS, A. POQUETTE, A. MCTAGGART,
J. SETHNA, R. WILLIAMS & A. TROSTER. A Differential Deficit
in Time- versus Event-based Prospective Memory in Parkinson’s
Disease.
Objective: The present study investigated prospective memory func-
tioning in individuals with PD and demographically similar healthy
adults using a standardized measure of prospective memory that allows
for a direct comparison of time-based and event-based cues. In addi-
tion, participants were administered a series of standardized measures
of retrospective memory and executive functions.
Participants and Methods: A total of 88 participants were drawn
from two study sites. Exclusions for study participation included cur-
rent psychiatric disorders and histories of cardiovascular or other neu-
rologic disease, dementia, prior neurosurgery, current substance use
disorders, or a visual impairment that would interfere with reading
the testing materials. All PD participants were prescribed medication
for parkinsonian symptoms and were tested in their “on” state. PD par-
ticipants were in stages 0-4 of the Hoehn and Yahr scale (Hoehn &
Yahr, 1967), with the majority in stages 1-3. Participants were given
the Memory for Intentions Screening Teat.Participants also completed
several standard clinical measures of RetM, attention and executive
functions
Results: Individuals with PD demonstrated impaired prospective mem-
ory performance compared to the healthy adults, with a greater im-
pairment demonstrated for the time-based tasks. Time-based prospec-
tive memory performance was moderately correlated with measures of
executive functioning, but only the Stroop Neuropsychological Screen-
ing Test emerged as a unique predictor in a linear regression.
Conclusions: Findings are interpreted within the context of McDaniel
and Einstein’s (2000) multi-process theory to suggest that individuals
with PD experience particular difficulty executing a future intention
when the cue to execute the prescribed intention requires higher levels
of cognitive control.
Correspondence: Sarah Raskin, Ph.D., Psychology, Trinity College, 300
Summit Street, Hartford, CT 06119, United States. E-mail: sarah.
raskin@trincoll.edu 

S.J. WALKER, S.L. WRIGHT, B.D. LONG, E.M. BRICENO,
A.M. KADE, J. ZUBIETA, E.A. YOUNG, L.A. BIELIAUSKAS,
I.C. SMET, S.C. RIBEIRO, R.C. HATFIELD, J.F. LOPEZ, M.G. MCIN-
NIS, D.F. MAIXNER, H. AKIL, B. GIORDANI & S.A. LANGE-
NECKER. Learning and Memory Decrements in Symptomatic and
Remitted Depression.
Objective: Memory complaints are common in Major Depressive Dis-
order (MDD), although prior research has yielded conflicting results
regarding the origin and extent of such difficulties. Among other re-

search, the frontal and hippocampal theories each posit disrupted neu-
ral circuits potentially underlying memory decrements in depression.
Memory organization and retrieval are dependent upon fronto-limbic
functioning, whereas diminished hippocampal functioning should re-
sult in reduced learning curve and delayed recall.
Participants and Methods: Learning and memory functioning in these
domains, as measured by the California Verbal Learning Test-II (CVLT-
II; Delis et al., 2000), were assessed in 210 participants (115 depressed
patients, 95 healthy controls). The Hamilton Depression Rating Scale
(HDRS) measured symptom severity, and between-group analyses were
conducted among three groups: healthy control, symptomatic MDD, and
remitted MDD.
Results: Those with symptomatic MDD, but not those with remitted
MDD, exhibited decreased performance on tasks thought to rely on both
frontal and hippocampal functioning. The healthy control group per-
formed significantly better on several tasks (i.e., initial recall, recogni-
tion hits, recognition false positives), than did the symptomatic MDD
group. The remitted group scored significantly better in terms of learn-
ing slope than did the healthy control group, with no other significant
differences noted.
Conclusions: This study suggests difficulty in multiple aspects of learn-
ing and memory during active MDD. Learning and memory decrements
in depression may be a state feature, reflecting temporary dysfunction
in fronto-limbic systems, with more prominent hippocampal dysfunc-
tion. Variability in memory performance related to other factors, such
as medication and years of illness will also be explored.
Correspondence: Sara J. Walker, Ph.D., Psychiatry, University of Michi-
gan, 308 Packard, #1, Ann Arbor, CA 48104, United States. E-mail:
sarajw@med.umich.edu 

Psychopathology/Neuropsychiatry (Other)

E. AVERY, K. HAZLETT, M. SCHALLMO, N. HUQ, A. BAHADORI,
L.S. OWN, S.L. WRIGHT, A.F. CAVENEY, E.A. YOUNG, L.J. RAP-
PORT, L.A. BIELIAUSKAS, B. GIORDANI, J. ZUBIETA & S.A. LAN-
GENECKER. Executive Functioning and Emotion Processing Pre-
dictors of Treatment Response in Major Depressive Disorder.
Objective: Use of neuropsychological screening in psychiatry clinics to
predict treatment response is increasing. We tested the hypothesis that
dysfunction in facial emotion processing (FEPT) and parametric go/no-
go (PGNG) tasks would predict success in a “treatment-as-usual” model.
Participants and Methods: Participants were 230 adults with major
depressive disorder (MDD) who completed the PGNG and the FEPT at
intake and then completed treatment as usual under specialty-care cli-
nicians. Depression severity was assessed with the Patient History Ques-
tionnaire (PHQ) at intake and over the next 3-6 months. Multiple re-
gression analyses predicting treatment response were employed with (a)
all participants with PHQ > 5 who completed the PHQ at two subse-
quent times (N = 87); and (b) only those not taking psychotropic med-
ications at the time of evaluation (n = 43). Predictors included accu-
racy and response time for angry, fearful, happy, and sad faces (FEPT)
and inhibitory processing speed, response inhibition, and sustained
and divided attention (PGNG).
Results: In the no-medication model, 30% of the variance in treatment
response was predicted by response time and accuracy for fearful and
angry faces and inhibitory processing speed (p = .02). In the whole
model, 23.8% of the variance in treatment response was predicted by
response time for angry and fearful faces, accuracy for angry faces, and
inhibitory processing speed (p < .001). Effects were similar with base-
line PHQ severity as a covariate.
Conclusions: Findings support the utility of using brief cognitive screen-
ing instruments to predict treatment response in MDD. Neuropsychol-
ogists should continue to build collaborative relationships with other
mental health professionals.
Correspondence: Erich Avery, University of Michigan, 508 Pearl St., Apt.
#3, Ypsilanti, MI 48197, United States. E-mail: erichave@med.umich.edu
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A. BENITEZ & J. GUNSTAD. Comorbid Depression and Anxiety
and Executive Functioning.
Objective: Previous research has identified impaired executive func-
tioning in depression and anxiety.  However, it is unclear whether these
deficits are unique to either disorder or result from their high comor-
bidity. This study hypothesized that individuals with high Anhedonic
Depression (AD) and Anxious Arousal (AA; as defined in the Tripartite
Model [Clark & Watson, 1995]) would demonstrate different impair-
ments on an executive function battery and would have lower scores on
these tests compared to a comorbid group (i.e. high AD&AA).
Participants and Methods: Undergraduates were recruited if their
scores on the Mood and Anxiety Symptom Questionnaire (MASQ) ex-
ceeded 1 S.D. from the norm of the AD and AA subscales. Participants
with high AD (n=34), AA (n=15), and both AD&AA (n=32) scores were
compared on their performance on Letter-Number Sequencing, Simi-
lairities, Matrix Reasoning, COWAT, SCWT, and WCST.
Results: Contrary to expectations, only SCWT Color-Word differenti-
ated the groups, wherein the AA group (M=42.72, S.E.=2.46) named
fewer Color-Word pairs than the AD group (M=50.85, S.E.=1.65; F(2,
77)=3.74, p<.05, partial η2=.09). Furthermore, chi-square analyses re-
vealed that the AD&AA group did not have more impaired cases than
the AD and AA groups, with the exception of the AA group having sig-
nificantly more participants with impaired performance on Trails B.
Conclusions: Although minimal differences emerged between depressed
and anxious individuals on a comprehensive executive function bat-
tery, the current study suggests that comorbid depression and anxiety
are not associated with greater neuropsychological impairment. Further
work with groups with more severe pathology and other indices of psy-
chopathology are needed to clarify these findings.
Correspondence: Andreana Benitez, M.A., Psychology, Kent State Uni-
versity, P.O. Box 5190, Kent, OH 44242, United States. E-mail:
abenitez@kent.edu 

V.M. DOTSON, M.A. BEYDOUN & A.B. ZONDERMAN. Recurrence
of Depressive Symptoms and Risk for All-Cause Dementia and AD.
Objective: Dementia risk is increased in individuals with a history of de-
pression. The risk may be particularly high in those with recurrent de-
pression due to repeated insult to the brain. This study examined whether
the number of episodes of elevated depressive symptoms (EDS) is monot-
onically related to mild cognitive impairment (MCI) and dementia risk.
Participants and Methods: 1,239 older adults from the Baltimore Lon-
gitudinal Study of Aging were followed for a median 24.7 years and
completed the Center for Epidemiologic Studies Depression Scale (CES-
D) every 1-2 years. Diagnoses of MCI and dementia were made at con-
sensus conferences based on prospective data. Kaplan-Meier survival
curves, log-rank test for trend for survivor functions, and Cox propor-
tional hazards (PH) models were conducted to examine the risk of MCI
and dementia by number of episodes of EDS (CES-D scores of ≥16).
Results: We observed a “dose-dependent” relationship between the num-
ber of episodes of EDS and the risk for all-cause dementia and Alzheimer’s
disease. The risk for all-cause dementia was increased by 14% with each
episode. An 87-92% increase in dementia risk was associated with having
one episode of EDS, while having two or more episodes nearly doubled
the risk. Risk of incident MCI was not associated with recurrence of EDS.
Conclusions: These results provide further support for the hypothesis
that depression is a risk factor for dementia. Moreover, they suggest that
recurrent depression is particularly pernicious. Preventing the recurrence
of depression in older adults may prevent or delay the onset of dementia.
Correspondence: Vonetta M. Dotson, Ph.D., Clinical & Health Psychol-
ogy, University of Florida, P.O. Box 100165, Gainesville, FL 32610-
0165, United States. E-mail: vonetta@phhp.ufl.edu 

K.M. EDWARDS, M.J. MURPHY, E.C. TANSILL, E.H. ZIMAK,
T.L. RIDDLE, A.D. DESAI & J. SUHR.The Neuropsychological Cor-
relates of Sexual Aggression.
Objective: Research suggests that 22% to 57% of men report a history
of sexual aggression. Although historical, personal, situational, and so-

ciocultural correlates of sexual aggression have been identified, little
research has focused on neuropsychological correlates of sexual aggres-
sion, particularly in non-clinical or non-incarcerated samples. The pur-
pose of the current study was to examine neuropsychological correlates
of sexual aggression in a non-clinical sample of young men.
Participants and Methods: Participants included 32 college men (mean
age = 19.25), most of whom identified as Caucasian (97%). Cognitive
tests administered included WAIS-III Matrix Reasoning, WASI Vocab-
ulary, Behavioral Analogue Risk Task, Stroop Color-Word Test, Rey Au-
ditory Verbal Learning Test, Trail Making Test A and B, and Controlled
Oral Word Association. To assess sexual aggression history, participants
completed the Sexual Aggression subscale of the Conflict Tactics Scale
Revised.
Results: Men with histories of sexual aggression (N = 10) were not dif-
ferent from men without sexual aggression histories on estimated in-
tellect. However, they scored significantly worse on Auditory Verbal
Learning Test learning over trials (Cohen’s d = .96), Stroop Interfer-
ence (Cohen’s d = .89), and Trail Making B (Cohen’s d = .77), sug-
gesting difficulties with verbal learning, selective attention, and cogni-
tive flexibility.
Conclusions: Consistent with previous research, neuropsychological
deficits may contribute to sexually aggressive behavior. Findings may
implicate poor attention to secondary social cues or executive weak-
nesses. Future research is needed to inform theoretical understanding
and assessment of sexual aggression.
Correspondence: Katie M. Edwards, M.S., Psychology, Ohio University,
200 Porter Hall, Athens, OH 45701, United States. E-mail: ke264505@
ohio.edu 

E.J. HELDER, M. LACY, E. AUSTRIA & D. FRIM. Emotional and
behavioral adjustment in children with hydrocephalus.
Objective: Hydrocephalus is a neurological condition characterized by
excessive cerebral spinal fluid build-up in the brain. Previous research
has suggested that children with hydrocephalus are at increased risk
for developing emotional and/or behavioral difficulties (Fletcher, 1995;
Lindquist, 2006). However, the majority of prior research examining
the emotional and behavioral functioning of children with hydrocephalus
has focused on children with spina bifida or has included heterogeneous
samples. Spina bifida has its own unique morphology along with phys-
ical limitations that may impact the emotional status of these children.
In the current study we expand on this literature by examining a ho-
mogenous sample of children with hydrocephalus without spina bifida.
Participants and Methods: The current study compared 30 children
with hydrocephalus due to periventricular hemorrhage with 18 healthy
controls (age range 6 – 16) with regard to parent rated behavior and
emotional functioning using the Parent Rating Scale of the Behavioral
Assessment Scales for Children (BASC), controlling for IQ differences
between groups.
Results: Results indicated that children with hydrocephalus had a higher
incidence of clinically significant (i.e., T > 70) difficulties (30%) com-
pared with controls (11%). Parent ratings of internalizing problems (i.e.,
depression, somatization) as well as attention problems were signifi-
cantly higher in the children with hydrocephalus compared to controls.
Conclusions: These findings underscore the importance of monitoring
behavioral and emotional adjustment in children with hydrocephalus
and intervening where appropriate.
Correspondence: Emily J. Helder, PhD, Psychology, Calvin College, 3201
Burton St SE, Grand Rapids, MI 49546, United States. E-mail:
emilyhelder@calvin.edu 

W.D. KILLGORE, L.M. PRICE, J.C. BRITTON, A.L. GOLD,
T. DECKERSBACH & S.L. RAUCH. Neural Correlates of Anxiety
Sensitivity Factors During Presentation of Masked Fearful Faces.
Objective: Individuals differ in the degree to which they fear the
thoughts, symptoms, and social consequences associated with the ex-
perience of anxiety—a construct known as “anxiety sensitivity” (AS).
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High AS significantly increases the risk of developing an anxiety dis-
order. Presently, the neurobiological basis of AS is poorly understood.
However, based on previous evidence regarding the role of insular cor-
tex in somatic/visceral perception, we hypothesized that insular acti-
vation during affective perception tasks would correlate positively
with AS and specifically with sensitivity to the physical symptoms of
anxiety.
Participants and Methods: Adult healthy controls (HC; n=23) and in-
dividuals with small animal phobia (SAP; n=18) completed the Anxi-
ety Sensitivity Index (ASI), comprising subscales measuring Mental,
Physical, and Social factors of AS. Participants underwent functional
magnetic resonance imaging (fMRI) while viewing masked presenta-
tions of fearful versus neutral faces. The correlation between ASI scores
and brain activation was mapped voxel-wise to test for significant rela-
tionships (p<.001, k=20).
Results: Groups did not differ significantly on ASI scores. For total
ASI, three clusters of significant activation were found, with the great-
est positive correlation occurring in the right insula. The Mental fac-
tor correlated positively with activation in medial prefrontal cortex and
basal ganglia; the Physical factor correlated positively with activation
in the right insula, supramarginal gyrus and left ventrolateral pre-
frontal cortex. No significant correlations were found for the Social
factor.
Conclusions: Findings suggest that the Physical concerns of AS are as-
sociated with insular responses to affective stimuli, while responses within
self-reflective medial prefrontal regions may contribute to the Mental
aspects.
Correspondence: William D. Killgore, Ph.D., Psychiatry, Harvard Med-
ical School, Brain Imaging Center, McLean Hospital, 115 Mill Street,
Belmont, MA 02478, United States. E-mail: killgore@mclean.harvard.
edu

M. MCFADDEN, C. CONSIDINE, S. WRIGHT, L. BIELIAUSKAS,
S. BERENT, D. MAIXNER & S. LANGENECKER. Auditory Mem-
ory Decrements are Present in Major Depressive Disorder, with no
Evidence of Increased Levels of Dissimulation.
Objective: Decreased memory performance among patients with Ma-
jor Depressive Disorder (MDD) has been attributed to poor effort in some
studies. The present study was designed to determine whether findings
of increased levels of poor effort in medico-legal patients with depres-
sive symptoms could be extended to individuals with major depressive
disorder. We hypothesized that MDD and healthy control (HC) partic-
ipants would not differ in performance on dissimulation tests, but would
differ in performance on learning and memory tests.
Participants and Methods: The study sample included 52 MDD and
28 HC participants who were administered the Test of Memory Malin-
gering (TOMM) and California Verbal Learning Test-II (CVLT). Thirty-
four MDD and 18 HC participants completed the Michigan Spatial Re-
lations Test (MSRT). Repeated measures ANOVA were conducted for
a) TOMM trials 1 and 2, b) CVLT learning and delayed recall and recog-
nition trials, and c) MSRT learning and delayed recall trials.
Results: HC and MDD patients performed equivalently on the TOMM,
(F(1, 78) = .05, p = .83). For the CVLT, the interaction between group
and CVLT variable was significant (F(10, 760) = 1.85, p = .048). Posthoc
t tests demonstrated significant group differences on long delay recog-
nition (F(1, 77) = 2.07, p = .043) and trend level differences for trial 4
and long delay cued recall. For the MSRT, there were no main effect of
group F(1, 50) = 0.04, p = .85), nor was the interaction between group
and MSRT variable significant (F(7, 350) = 0.64, p = .72).
Conclusions: The present results support the contention that findings
of a relationship between failed dissimulation tests and depressive symp-
toms in medico-legal patients do not translate to individuals with ma-
jor depressive disorder, where effort is within normal limits yet audi-
tory memory decrements exist.
Correspondence: Michelle McFadden, Psychiatry, University of Michi-
gan, 2101 Commonwealth Blvd, Suite C, Ann Arbor, MI 48105, United
States. E-mail: emcfadde@med.umich.edu 

B.A. RICH, T. HOLROYD, F. CARVER, B. CORNWELL, N. FOX,
D. PINE, R. COPPOLA & E. LEIBENLUFT. A Magnetoen-
cephalography (MEG) Study of Irritability in Pediatric Bipolar
Disorder.
Objective: Pediatric bipolar disorder (BD) is a highly debilitating ill-
ness, and irritability is prevalent and impairing. Despite this, there are
no neuroimaging studies of irritability in pediatric BD. To elucidate the
neural correlates of irritability, self-regulation, and attention to emo-
tional stimuli in youth with BD, we examined neural activity (theta band
oscillations) during a frustrating condition using magnetoencephalog-
raphy (MEG).
Participants and Methods: We compared 20 BD (14.9+2.0 years; 45%
male) and 20 control (14.7+1.7 years; 45% male) subjects. Patients met
strict DSM-IV criteria for BD and were euthymic when tested. Controls
had no psychiatric history. We used the affective Posner task, an atten-
tion paradigm that uses rigged negative feedback to induce frustration,
to compare BD youth and healthy controls. MEG measured the instan-
taneous changes in neuronal electrical activity following negative and
positive feedback.
Results: BD youth reported a significantly more adverse emotional re-
sponse than did controls to negative feedback. Whole-brain, Synthetic
Aperture Magnetometry (SAM) analysis of MEG data found that fol-
lowing negative feedback, BD subjects, compared to controls, displayed
greater theta synchronization in the right anterior cingulate cortex (ACC;
p=.001) and bilateral parietal lobe (p=.003). In contrast, controls dis-
played greater left ACC theta synchronization than BD subjects follow-
ing positive feedback (p=.004).
Conclusions: In the first MEG study of BD youth, in response to frus-
tration-inducing negative feedback, BD youth displayed aberrant pat-
terns of theta oscillations in the ACC and parietal lobe. Results suggest
that in BD youth, frustrating, negative emotional stimuli elicit height-
ened attention to negative information, exaggerated self-monitoring,
and mood dysregulation that characterizes pediatric BD.
Correspondence: Brendan A. Rich, Ph.D., Department of Psychology,
Catholic University of America, 327 O’Boyle Hall, 620 Michigan Ave
NE, Washington, DC 20064, United States. E-mail: richb@cua.edu 

K.A. RYAN, S.A. LANGENECKER, E.F. SAUNDERS, A.M. KADE,
M.T. RANSOM, A.C. VEDERMAN, M. KAMALI, L. FRANTI &
M.G. MCINNIS. Executive Functioning Performance Across Phase
of Illness in Bipolar Disorder.
Objective: Individuals with bipolar disorder (BD) often experience ex-
ecutive dysfunction, with selective executive impairments during the
manic phase of the illness. However, most studies have examined indi-
vidual indices of executive functioning rather than reliable estimates of
underlying cognitive constructs using factor scores. This study examined
the influence of phase of BD illness on executive functioning constructs.
Participants and Methods: Healthy control subjects (HC, n=60), and
euthymic (E, n=110), depressed (D, n=62), and hypomanic/mixed (HM,
n=24) patients with BD who were enrolled in the Prechter Longitudi-
nal Study on Bipolar Disorder were administered a battery of cognitive
tasks known to measure executive functioning (WCST, TMT, Verbal Flu-
ency, Parametric Go/no go, Stroop, Digit Symbol). Tasks comprised four
executive function factors consistent with previous literature; process-
ing speed with interference resolution, verbal fluency and processing
speed, conceptual reasoning and set-shifting, and inhibitory control.
Results: Multivariate analyses showed that the HC outperformed all BD
groups in processing speed with interference resolution. HC only out-
performed the active phase BD groups in verbal fluency and processing
speed, and only the HM group in inhibitory control. The HM performed
significantly more poorly than all groups in inhibitory control. There
was no difference between groups for the conceptual reasoning factor.
Conclusions: These results indicate that there is a differential pattern
of executive dysfunction across the different phases of bipolar disorder.
Consolidating executive functioning tasks into reliable factor scores can
provide unique information to measure and define cognitive deficiencies
throughout phases of BD and may aid in redefining treatment focus.
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Correspondence: Kelly A. Ryan, Ph.D., The University of Michigan, 2101
Commonwealth, Suite C, Ann Arbor, MI MI, United States. E-mail:
karyan@umich.edu 

S.C. FIELDSTONE, T.D. VANNORSDALL, B. GORDON &
D.J. SCHRETLEN. Validation of the 15-Item Geriatric Depression
Scale (GDS-15) for Clinical Use with Young and Middle-Aged Adults.
Objective: The 15-item Geriatric Depression Scale (GDS-15) yields self-
ratings of depression severity. It is brief, easy to read (Flesh-Kincaid
4.8 grade level), and well-validated for use with older adults. The aim
of this study was to determine whether the GDS-15 is suitable for clin-
ical use with young and middle-aged adults.
Participants and Methods: We administered the GDS-15 to a com-
munity sample of 394 adults aged 18-96 years. Each person also com-
pleted a structured psychiatric interview, the NEO Five-Factor Inven-
tory (FFI), and a comprehensive medical and neurological assessment.
We then compared 175 healthy, non-depressed participants with 32 who
met DSM-IV diagnostic criteria for current major depressive, bipolar,
or dysthymic disorder. We further compared these two groups after strat-
ifying both by their median ages (63 and 50 years, respectively).
Results: Discriminant, logistic regression, and receiver operating char-
acteristic (ROC) analyses all yielded similar results. A cut-off score of
5 or more on the GDS-15 distinguished between depressed and non-
depressed participants with nearly identical accuracy in younger and
older adults. This cut-off correctly classified 75% old and 69% young
adults with depression and 96% old and 99% young adults without de-
pression. Further, when we combined depressed and non-depressed par-
ticipants, their GDS-15 scores correlated positively with FFI Neuroti-
cism scores for old and young subgroups (rs = 0.75 and 0.69,
respectively), and negatively with FFI Extraversion scores for old and
young subgroups (rs = -0.55 and -0.57, respectively).
Conclusions: The GDS-15 shows very good and nearly identical diag-
nostic sensitivity, specificity, and construct validity for young and old
adults.
Correspondence: David J. Schretlen, Ph.D., Department of Psychiatry,
Johns Hopkins University, 600 N. Wolfe Street, Meyer 218, Baltimore,
MD 21287-7218, United States. E-mail: dschret@jhmi.edu 

M. SEMKOVSKA & D.M. MCLOUGHLIN. Retrograde Memory fol-
lowing Treatment for Severe Depression – Is Electroconvulsive Ther-
apy Worse than Pharmacotherapy?
Objective: Depression may impair autobiographical memory. Retro-
grade amnesia following electroconvulsive therapy (ECT) is frequently
reported. Its occurrence is regularly attributed to ECT without consid-
ering possible depression-related contribution. We aimed to detect ex-
tend of retrograde amnesia specifically associated with ECT by com-
paring non-ECT and ECT treated depressive patients.
ParticipantsandMethods: InpatientswithMajorDepressiveDisorderwere
recruited if scoring≥21 on Hamilton Rating Scale for Depression (HRSD).
Therapy typewasdecidedby treatingpsychiatrist.PreviousECTwasanex-
clusion criterion for the non-ECT group. Ability to recall personal seman-
tic, episodic extended (lasting more than a day) and episodic memories was
assessedwith the structuredAutobiographicalMemory Interview(AMI-SF).
Impersonal Events Questionnaire (IEQ) covering four time periods meas-
ured memory for public events. Non-ECT and ECT groups were compared
on demographic, psychopathology and retrograde memory variables using
mixed-effects repeated-measures (baseline;end-of-treatment) ANOVA.
Results: ECT (n=38) and non-ECT (n=21) patients showed comparable
HRSD and AMI-SF semantics scores at both baseline and end-of-treatment.
Non-ECT patients were younger than the ECT group (p=0.003) and per-
formed better on baseline AMI-SF episodic (p=0.01) and IEQ-15-previ-
ous-years (p=0.02)variables.At end-of-treatment, non-ECTretrievedmore
AMI-SF episodic and episodic extended details and showed better per-
formance on all IEQ variables (p<0.05). After ANCOVA controlling for age,
all these group differences were no longer significant with the exception of
the ECT group worse performance on IEQ-5-previous-years (p<0.03).

Conclusions: ECT and non-ECT patients showed comparable post-
treatment semantic and episodic autobiographical memory. Amne-
sia for impersonal events that occurred during the 5 previous years
appeared specifically associated with ECT. Retrograde amnesia de-
scribed after ECT may encompass trait-like memory impairments
in depression.
Correspondence: Maria Semkovska, PhD, Dept. of Psychiatry TCD, St.
Patrick’s Hospital, P.O. Box 136, James’s Street, Dublin Dublin 8, Ire-
land. E-mail: semkovsm@tcd.ie 

K.M. STANEK, M. SELLBOM & J. GUNSTAD. Neuropsychological
Correlates of Body Image Disturbance.
Objective: Body image disturbance (BID) is a significant concern
for many individuals, including those without eating disorders. The
symptomatology of BID provides for numerous intuitive links be-
tween specific cognitive dysfunction and body-related perceptual,
attitudinal, and behavioral disturbances; however, few studies have
addressed possible neuropsychological correlates of BID, particu-
larly in non-clinical samples. The current study examined associa-
tions of three components of BID (body dissatisfaction, body check-
ing, and body size misperception) with neuropsychological test
performance.
Participants and Methods: One-hundred females (age range 18-26
years) without eating disorders underwent assessment of body compo-
sition (BMI range 15- 45), BID components, neuropsychological per-
formance in multiple cognitive domains, and conceptually relevant psy-
chological covariates.
Results: Several conceptually indicated bivariate associations emerged
between BID components and neuropsychological test performance.
Multiple regression analyses for each BID component indicated that only
increased body checking was significantly associated with cognitive dys-
function [slower information processing speed (β = .22, p = .02)], af-
ter controlling for age, BMI, and depressive and obsessive-compulsive
symptomatology.
Conclusions: Results suggest an independent association between be-
havioral disturbances of BID and neurocognitive function, a finding that
carries important clinical implications for assessment and treatment of
BID in young women without eating pathology. Moreover, findings from
the present study suggest the possibility of shared underlying etiologi-
cal mechanisms (e.g., white matter abnormalities) that may account
for shared variation of cognitive dysfunction in BID, depression, and
OCD. Future prospective studies should address this possibility.
Correspondence: Kelly M. Stanek, M.A., Kent State University, 238 Kent
Hall, Kent State University, Kent, OH 44242, United States. E-mail:
kstanek@kent.edu 

S.R. SUTTERBY, L.N. JOHNSTON & J.S. BEDWELL. Neuropsy-
chological Functioning in Social Phobia.
Objective: The purpose of the current study was to clarify the neu-
rocognitive mechanisms underlying social phobia. Previous research in
this area has identified some specific group differences in neurocogni-
tive functioning between individuals diagnosed with social phobia and
nonpsychiatric controls, but has failed to administer a comprehensive
neuropsychological battery to a social phobia patient group, resulting
in a piecemeal understanding of the neurocognitive functioning of this
population and an incomplete picture of the neuropsychological profile
inherent to this group.
Participants and Methods: The present research utilized a broader
collection of neuropsychological tests to assess nine cognitive domains:
Verbal Learning, Verbal Delayed Memory, Visual Immediate Memory,
Visual Delayed Memory, Visual-Spatial Processing, Verbal Working Mem-
ory, Visual Working Memory, Executive Functioning, and Attention. This
battery was administered to 25 individuals diagnosed with social pho-
bia and 25 nonpsychiatric controls.
Results: A mixed analysis of variance (ANOVA) did not reveal a sig-
nificant group by cognitive domain interaction, nor a significant main
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effect of group. As this was the first study to examine multiple cogni-
tive domains in a single sample of individuals with social phobia, ex-
ploratory univariate analyses were performed to examine group differ-
ences for the specific cognitive domains. This revealed significant group
differences specific to the Visual Working Memory domain, with the so-
cial phobia group scoring significantly lower than the nonpsychiatric
control group.
Conclusions: This is the first study to suggest visual working memory
deficits for individuals with social phobia. Implications of these findings
and directions for future research are discussed.
Correspondence: Scott R. Sutterby, University of Central Florida, 1700
Woodbury Road, Apt. 505, Orlando, FL 32828, United States. E-mail:
scott.sutterby@gmail.com 

A. ZEDLITZ, M.F. VAN VREESWIJK & L. FASOTTI. Depression
and Fatigue after Aqcuired Brain Damage, a review of the literature.
Objective: In recent years attention for fatigue after acquired brain dam-
age (ABD) as a distinct entity, has grown (DeLuca, 2005). The preva-
lence of both fatigue and depression after ABD is high, however a dis-
sociation between the two clearly exists (Staub and Carota, 2005). Here
this dissociation will be clarified in order to get a better understanding
of both sequealea and to adjust treatment adequately
Participants and Methods: The authors conducted an extensive liter-
ature review, using Pubmed, ScienceDirect and well-known textbooks.
Results: Prevelance rates of both fatigue and depression vary greatly
in different studies (e.g. Hacket, 2008; Annoni 2008), due to different
measurements, designs and populations.
Conclusions: Fatigue and other neurologic sequelae of ABD are in dan-
ger to be classified mistakenly as symptoms of depression. Furthermore,
the dissociation between depression and fatigue after ABD is found to
be greater than the overlap of both syndromes. A thorough assessment
of both syndromes is needed, since different treatment strategies are
advisable
Correspondence: Aglaia Zedlitz, MSc, Donders Centre for Cognition,
Radboud University Nijmegen, Postbus 9104, B02.09, Nijmegen
6500HE, Netherlands. E-mail: a.zedlitz@donders.ru.nl 

E.H. ZIMAK, E. TANSILL, A. DESAI, K. EDWARDS, M. MURPHY,
T. RIDDLE & J. SUHR. Neuropsychological Correlates Of Primary
And Secondary Psychopathic Characteristics In An Undergraduate
Sample.
Objective: Emerging evidence from non-institutionalized populations
indicates that the personality and behavioral features of psychopathy
may be associated with divergent neuropsychological correlates. Pri-
mary psychopathic traits (e.g., interpersonal-affective characteristics)
may relate to affective processing deficits, and secondary psychopathic
traits (e.g., behavioral deviance) may relate to response inhibition, risk-
taking, and executive functioning deficits (e.g., Sellbom & Verona, 2007).
The purpose of the current study was to clarify the relationship be-
tween psychopathic traits and neuropsychological variables in a non-
clinical sample.
Participants and Methods: Participants were 32 male college stu-
dents (mean age 19) administered WASI Vocabulary, Behavioral
Analogue Risk Task (BART), Stroop Color-Word Test (SCWT), Au-
ditory Verbal Learning Test (AVLT), Iowa Gambling Task (IGT),
and Trail Making Test (TMT). To assess psychopathic traits, par-
ticipants completed the Levenson Self-Report Psychopathy Scale
(LSRP).
Results: After controlling for intelligence, primary psychopathy was
related to higher impulsivity and risk-taking on BART (r = .42, p =
.03) and marginally poorer performance on AVLT delayed recall (r =
-.33, p = .08). After controlling for intelligence, secondary psychopa-
thy was related to greater risk-taking on Quintile 5 of the IGT (r = -
.42, p = .03), faster psychomotor processing on TMT part A (r = -.49,
p = .01), and marginally more words read on Stroop Word (r = .36, p
= .06).

Conclusions: Consistent with previous research, psychopathic factors
appear to have divergent neuropsychological correlates. While psycho-
pathic characteristics may generally relate to risk-taking, secondary psy-
chopathic traits may be related to faster processing speed. Implications
of these findings for theory, research, and assessment purposes will be
discussed.
Correspondence: Eric H. Zimak, M.S., Ohio University, 200 Porter Hall,
Athens, OH 45701, United States. E-mail: ez331705@ohio.edu 

R. SEGARRA, N. OJEDA, J. PENA, J. EGUILUZ, M. GUTIERREZ,
A. RODRIGUEZ-MORALES, I. RUIZ, R. HIDALGO & J. BURON. In-
sight in First Episode Psychosis and its relation to clinical symptoms,
treatment adherence and global functioning: One year follow-up.
Objective: The Eiffel study is a longitudinal naturalistic study of pa-
tients with a first episode psychosis (FEP) designed to evaluate the pre-
dictive value of defective insight on treatment adherence and global
functioning.
Participants and Methods: 577 patients with a FEP were assessed at
baseline and at 1 year follow-up. They were compared regarding so-
ciodemographics, psychopathology, insight, treatment adherence and
functional outcome terms. Longitudinal functionality was prospectively
assessed with the Clinical Global Impression (CGI) and Global Assess-
ment of Functioning (GAF) rating scales
Results: At baseline, up to 50% of our sample presented lack of insight.
Most clinical symptoms improved over the follow-up, including insight.
Insight, education and social withdrawal significantly predicted CGI and
GAF at follow-up. Treatment adherence was also predicted by insight
and type of treatment (injectable atypical antipsychotic medication).
Conclusions: Insight significantly predicted the general clinical course,
treatment adherence and functional outcome in our FEP sample at one
year follow-up. Only education additionally accounted to explain the
longitudinal course. Since our results suggest that better insight improves
treatment adherence and consequently clinical course and functional
outcome, insight could be a specific target of treatment in early inter-
vention programs.
Correspondence: NATALIA OJEDA, PhD, of Psychology, Universidad
de Deusto, Apartado 1,, Bilbao 48080, Spain. E-mail: nojeda@fice.
deusto.es

Psychopathology/Neuropsychiatry
(Schizophrenia)

N. OJEDA, J. PEÑA, R. SEGARRA, P. SANCHEZ, E. ELIZAGARATE,
J. EGUILUZ, J. EZCURRA & M. GUTIERREZ. Is it time to include
executive functioning as diagnostic criteria for schizophrenia?
Objective: The predictive value of cognitive deficits in schizophrenia
for the course of clinical symptoms and related variables remains un-
clear. Specifically, previous studies have failed to prove the longitudi-
nal predictive value of cognition in determining the final diagnoses of
the first episode psychosis (FEP) samples analyzed.
Participants and Methods: Eighty-three FEP patients were recruited
and followed-up during a 2 year follow up period after onset. Assess-
ment included clinical interview, psychiatric evaluation (PANNS, Young
Mania Scale, MADRS Depression Scale) neurocognitive (attention, pro-
cessing speed, memory, language, executive functions) and functional
assessment.
Results: Logistic regression models revealed that executive dysfunc-
tion correctly classified patients with schizophrenia (87%), from pa-
tients with bipolar disorder (81.3%), and other psychoses (72.4%). The
prediction was stable despite the inclusion of positive, negative, affec-
tive symptoms, and other cognitive tests into the model. Just Wisconsin
Card Sorting Test- categories completed and percentage of persevera-
tive errors, correctly classify up to 79.4% of patients.
Conclusions: These results showed that executive functioning, as meas-
ured with Wisconsin Card Sorting Test, may be a promising tool to use
in basic clinical approach to FEP and schizophrenia. As far as the au-WITHDRAWN
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thors are aware, this is the first attempt to assess the longitudinal pre-
dictive value of neurocognitive performance and clinical symptoms on
the clinical diagnosis after the FEP. Our results support previous sug-
gestions of the importance of including cognition as a part of the diag-
nostic criteria for schizophrenia.
Correspondence: NATALIA OJEDA, PhD, of Psychology, Universidad
de Deusto, Apartado 1,, Bilbao 48080, Spain. E-mail: nojeda@fice.
deusto.es

J. PEÑA, N. OJEDA, P. SANCHEZ, E. ELIZAGARATE, A. YOLLER,
J. EZCURRA & M. GUTIERREZ. Speed Explains Differences in Cog-
nitive Performance between Patients with Schizophrenia and Nor-
mal Controls.
Objective: Processing speed (PS) is a key feature of schizophrenia re-
garding cognition and functional outcome. The aim of this study was to
clarify the interactions among PS and other neuropsychological vari-
ables in schizophrenia compared to healthy controls.
Participants and Methods: One-hundred patients with schizophrenia
and fifty three healthy control participants were matched on age, gen-
der and years of formal education. All participants underwent a com-
mon assessment which included sociodemographics, and cognitive vari-
ables (processing speed, attention, verbal memory, verbal fluency,
working memory and executive functioning). Patients also completed a
clinical and psychiatric protocol (PANNS, Young Mania Scale, MADRS
Depression Scale, Insight).
Results: After controlling for PS, the differences between groups ini-
tially found in other cognitive domains highly decreased. The % of F
value that decreased ranged from 59.3% for verbal memory to 99% for
working memory (WM). The percentage of the effect size decreased sim-
ilarly ranged from 64.3% for attention to 96.1% for WM. Other cogni-
tive domains included as covariates showed similar results. Therefore,
we decided to control the effect of PS on the rest of cognitive factors
and afterwards, to include individually these “PS free” cognitive do-
mains as covariates to identify patterns of interaction. After controlling
for the effect of processing speed on other cognitive factors (standard-
ized residuals), results demonstrated that it is the processing speed com-
ponent which accounts for the differences between groups, and no dif-
ference in other cognitive performances.
Conclusions: Processing speed is a core deficit in schizophrenia that
underlies other higher cognitive functions in schizophrenia
Correspondence: NATALIA OJEDA, PhD, of Psychology, Universidad
de Deusto, Apartado 1,, Bilbao 48080, Spain. E-mail: nojeda@fice.
deusto.es

G. GARCIA AGUILAR, A. GONZÁLEZ-GARRIDO, V. MEDINA-
HERNÁNDEZ & J. RAMOS-LOYO. Inhibition Of The Prepotent Re-
sponse To Emotional Stimuli In Schizophrenia.
Objective: It have been reported that schizophrenics show impairments
in the inhibition of prepotent response as well as in emotional recogni-
tion. The objective of the present work was to identify the possible deficits
in the inhibition of prepotent response to emotional stimuli in schizo-
phrenic patients.
Participants and Methods: Fifteen schizophrenic patients and 15
healthy men were evaluated; groups were paired by age and educational
level. Schizophrenic patients were under pharmacological treatment and
had 2 to 3 years of disease evolution. Participants carried out 4 Go/NoGo
tasks: one with neutral objects of IAPS; another one of genre inhibition
with neutral facial expressions and; 2 inhibiting happiness and anger
emotional expressions.
Results: Schizophrenic patients did not show deficits in the inhibition
of prepotent response, neither to emotional nor to non-emotional stim-
uli compared to controls. Nevertheless, they showed slowness in re-
sponding to all the tasks, accordingly with that reported in previous
studies. Only the patients showed lower number of correct responses and
higher reaction times to emotional stimuli compared to those for genre
and objects.

Conclusions: Patients did not show impairments in the inhibition of
the prepotent response with emotional or non-emotional stimuli. This
might suggest that the emotional stimuli did not generate a prepotent
response in the patients or, that due to the short evolution time of the
disease, the patients did not show the inhibitory impairments described
in the literature for another kind of stimuli.
Correspondence: Gregorio Garcia Aguilar, Neuroscience Institute, Uni-
versity of Guadalajara, Francisco de Quevedo No. 180, Guadalajara
44130, Mexico. E-mail: antoinroquentin@yahoo.com 

S. WORTH, R.K. KESSLER, P.L. BRITNELL & T. GIOVANNETTI.
Everyday Distraction in People with Schizophrenia.
Objective: Everyday tasks (i.e., making lunch) are often executed in
the context of potentially distracting objects that are not essential for
task completion. This pilot study examined the influence of non-tar-
get, distracting objects on everyday action performance in people with
schizophrenia.
Participants and Methods: Forty-seven people with schizophrenia
(SZ) were recruited for the study. Healthy controls (n = 18) and par-
ticipants with dementia (n = 45) also were included as comparison
groups. All participants were videotaped while they completed the Nat-
uralistic Action Test (NAT), a standardized performance-based meas-
ure. Two of the 3 NAT items include distractor objects in the task set-
up: Task 2 - gift wrapping and Task 3 - packing a lunchbox and
schoolbag. Performance on these 2 items was coded for instances when
participants touched or used distractor objects.
Results: SZ participants made more distractor errors than controls (p <
.02), but not more than dementia participants (p > .05). Error type (i.e.,
touch vs. use) analyses showed a significant Group x Error type interac-
tion (F = 4.49, p =.03), with SZ participants more likely to use (65%) dis-
tractor objects than just touch them (35%). Dementia participants showed
the opposite pattern (use=30%; touch=70%). An item analysis also showed
that relative to dementia participants, SZ participants made more errors
to distractor objects that were unrelated to the task goals/objects.
Conclusions: People with SZ are vulnerable to interference from a wide
range of objects, even those unrelated to the task goal. Distractor inter-
ference in SZ frequently leads to task derailment. Rehabilitation approaches
for SZ should eliminate distractor objects from performance settings.
Correspondence: Tania Giovannetti, Ph.D., Psychology, Temple Uni-
versity, 1701 N. 13th Street, Philadlephia, PA 19122, United States. E-
mail: tgio@temple.edu 

K. GODDARD & S. PURDON. The Sensitivity and Specificity of d’
Scores in Distinguishing First Episode Schizophrenia from Sub-
stance Induced Psychosis.
Objective: Continuous Performance Task (CPT) deficits have been well
documented in premorbid, acute, and chronic schizophrenia, and among
family members at high risk for the illness; however, the specificity of
the deficits to schizophrenia has yet to be fully established. This study
examined CPT d’ scores in two groups of first episode psychosis patients
during a baseline and follow-up evaluation.  Sensitivity and specificity
values were calculated at various d’ scores across time, and classifica-
tion rates were compared with DSM-IV diagnoses at study entry.
Participants and Methods: 81 first episode psychosis patients (55 Schiz-
ophrenia/Schizophreniform(FES),26Substance-InducedPsychosis (SIP))
underwent the Structured Clinical Interview for DSM-IV (SCID). Patients
completed three CPT tasks (CPT-AX, CPT-IP2, CPT-IP4) within a com-
prehensive clinical andneuropsychologicalunmedicatedbaseline evaluation
and after 9 weeks of treatment with risperidone, quetiapine, or olanzapine.
Results: The CPT-AX and CPT-IP2 each exhibited good sensitivity with
increasing d’ scores across assessments, although the specificity of both tasks
was poor. The CPT-IP4 showed a similar pattern of good sensitivity and
poor specificity at the baseline examination, but the specificity of the CPT-
IP4 improved at follow-up. At 9 weeks post-treatment, the CPT-IP4 showed
optimal sensitivity (80%) and specificity (76%) at a d’ score of 2.17, achiev-
ing a hit classification rate of 80% in relation to baseline DSM-IV diagnoses.
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Conclusions: After stabilization of an acute psychotic episode, the CPT-
IP4 task showed good sensitivity and specificity in distinguishing be-
tween FES and SIP. The CPT-IP4 task may be a useful supplement to
clinical diagnostic interviewing in first episode psychosis
Correspondence: Kim Goddard, Ph.D., University of Alberta, 8440 112
St, Edmonton, AB T6G 2B7, Canada. E-mail: kim.goddard@
albertahealthservices.ca 

A.M. HARTZELL, B. IZAGUIRRE & R.S. KERN. Declarative and
Non-Declarative Memory in Schizophrenia.
Objective: Cognitive impairments are a core feature of schizophrenia,
with impairments in memory perhaps most severe. In examining mem-
ory in schizophrenia, few studies have compared multiple areas within
declarative and non-declarative systems. This study aimed to assess mem-
ory functioning in individuals with schizophrenia compared to healthy
adults on selected areas of declarative and non-declarative memory.
Participants and Methods: Participants included 40 schizophrenia
outpatients matched for age and gender with 30 healthy individuals.
Participants were administered a memory battery assessing the follow-
ing areas of memory functioning: verbal learning, working memory, se-
mantic memory, remote memory, verbal retention, procedural memory,
and priming. The battery was counter-balanced to control for order ef-
fects. Group differences were assessed using a one-way MANOVA with
diagnosis serving as the between-group variable and performance scores
from the seven memory domains as the separate dependent variables.
Identification of outlier domains were examined by comparing the mean
of each domain to the mean of the remaining six domains.
Results: Significant group differences were found in verbal learning,
working memory, semantic memory, remote memory, and priming, with
the patient group performing significantly worse than healthy adults.
No group differences were found in verbal retention and procedural
learning. Patients showed impairments relative to healthy adults in
verbal learning, semantic and working memory, but showed relative
sparing of verbal retention and procedural learning.
Conclusions: The results highlight the unevenness of memory func-
tioning in persons with schizophrenia. These findings may be useful for
planning rehabilitation interventions that capitalize on the integrity of
relatively preserved areas of cognitive functioning.
Correspondence: Aileen M. Hartzell, Ph.D., Psychiatry, UCLA-Semel In-
stitute, 760 Westwood Plaza, C8-737, Los Angeles, CA 90095, United
States. E-mail: ahartzell@mednet.ucla.edu 

M. IAMPIETRO, D.A. DRABICK, R.K. KESSLER & T. GIOVAN-
NETTI. Empirically Defined Patterns of Executive Function Deficits
in Schizophrenia and their Relation to Everyday Functioning: A La-
tent Class Analysis Approach.
Objective: Executive function (EF) deficits in schizophrenia (SZ) are
well documented; much less is known about patterns of EF deficits and
their association to differential impairments in everyday functioning.
This study used latent class analysis (LCA) to empirically define SZ
groups based on measures of various EF abilities and compare EF groups
on everyday action errors.
Participants and Methods: Forty-five inpatients with SZ completed
subtests from the Delis Kaplan Executive Function System (D-KEFS)
and the Naturalistic Action Test (NAT), a performance-based measure
of everyday action. NAT performance was videotaped and coded for to-
tal errors, including omissions and commissions (i.e., perseverations,
off-task actions, etc.) LCA models of D-KEFS scores were run by first
testing a one-class model followed by exploration of additional models
with more classes. After determining the best fitting model, NAT errors
were compared across the classes.
Results: Statistical indicators, including the Bayesian Information
Criteria (BIC; 1879.84), adjusted BIC (1798.32), and Bootstrap Like-
lihood Ratio Test (p < .001), indicated that the 3-class model pro-
vided the best fit to the D-KEFS data. The 3 EF classes were based
on severity and type of EF impairment, with class 1 exhibiting im-

pairment in establishing mental set (n=5), class 2 demonstrating rel-
atively spared EF (n=9), and class 3 showing marked perseveration
(n=31). Follow-up covariate analyses showed that the classes also
differed on NAT total errors (p = .01), total commission errors (p =
.03), and perseverations (p < .01), with class 2 consistently show-
ing fewer errors. There were no differences for NAT omissions or off-
task errors.
Conclusions: People with SZ demonstrate variable EF deficit patterns
that differ according to the ability to maintain mental set vs. persever-
ative behaviors. Specific EF deficits are unrelated to differential func-
tional deficits; both types of EF deficit are associated with more inac-
curate actions and perseverations on everyday tasks.
Correspondence: Tania Giovannetti, Ph.D., Psychology, Temple Uni-
versity, 1701 N. 13th Street, Philadlephia, PA 19122, United States. E-
mail: tgio@temple.edu 

D.M. OREM & J. BEDWELL.The Role of Emotional Content on Se-
lective Attention in Individuals with Schizophrenia and Demo-
graphically Matched Controls.
Objective: Previous research has suggested a relationship between
attention and delusion-proneness in individuals with schizophrenia,
however, the influence of emotion on this relationship is not well un-
derstood. The aim of this study was to investigate the effect of emo-
tional content on selective attention (using an emotional Stroop task)
in individuals with schizophrenia and controls. It was hypothesized
that individuals with schizophrenia would perform more poorly on this
task, though it was expected that within both groups, participants
would exhibit an attentional bias (AB) toward emotional stimuli. It
was hypothesized that this bias would be larger in the schizophrenia
group, and that it would increase as severity of delusion-proneness
increased.
Participants and Methods: Twenty-five individuals with schizophre-
nia and 25 demographically matched controls completed an emotional
Stroop task containing emotional and neutral words. AB was indicated
by increased reaction time. All participants completed a multidimen-
sional measure of delusion-proneness. Data was analyzed using a series
of mixed ANCOVAs and paired-samples t tests.
Results: Results revealed a statistical trend towards poorer perform-
ance on the task in the schizophrenia group. As hypothesized, individ-
uals with schizophrenia exhibited a statistically significant AB, though
controls did not. Contrary to hypotheses, the schizophrenia group did
not demonstrate a larger AB compared to controls. The hypothesis that
AB would increase as delusion-proneness increased was not supported.
Conclusions: Results indicated support for AB toward emotional stim-
uli in individuals with schizophrenia, though the proposed relationship
to delusion-proneness was not supported. Factors that may have con-
tributed to this pattern of results, including the effect of stimulus va-
lence, are discussed.
Correspondence: Diana M. Orem, M.S., Psychology, University of Cen-
tral Florida, 4000 Central Florida Blvd., Orlando, FL 32816-1390,
United States. E-mail: dianaorem@gmail.com 

E.G. TIRADO-DURÁN, M. CASTAÑEDA-FRANCO &
M. MARTÍNEZ-RODRÍGUEZ. Neuropsychology of Delusional
Thinking: Reasoning or Meaning.
Objective: Delusions are the product of the deficit on reasoning, how-
ever another postulate proposes that meaning is the major impairment;
so people infer incorrect premises based on wrong concepts. Hence, the
objective of this investigation is elucidate if the principal failures in pa-
tients with delusional thinking are related to meaning or reasoning.
Participants and Methods: Seventy-one adults participated: 26 with
paranoid schizophrenia, 23 with Delusional Disorder y 22 healthy adults.
There were no differences in age and scholarship between groups, and
all patients were under antipsychotic medication. The Wechsler Intelli-
gence Scale for Adults(WAIS) and the Wisconsin Card Sorting
Test(WCST) were administered by trained neuropsychologists.
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Results: No differences were found in any of the variables of the WCST.
Meanwhile, differences were found in the subtests of Vocabulary
(F=9.732, p=.000), Comprehension (F=14.004, p=0.000), Digit-Sym-
bol (F=15.452 p=0.000), and Picture Completion (F=28.170,
p=0.000)after a post-hoc analysis of Tuckey.
Conclusions: These findings suggested that deficit in delusional think-
ing is related to meaning and reasoning applied to social problems be-
cause the WCST was not significant. Both groups of patients share im-
pairment in Comprehension, Vocabulary, and Picture Completion; so
meaning and reasoning are implicated, especially concepts applied to
the solution of hypothetical social dilemmas.Elucidate the neuropsy-
chological substrate in delusional thinking will allow the development
of therapeutic strategies for patients with psychotic disorders.
Correspondence: Elsa G. Tirado-Durán, Doctorate, Psychology, Insti-
tuto Nacional de Psiquiatria Ramon de la Fuente, Av. Mexico-Xochim-
ilco 101, Col. Huipulco, Mexico City 14370, Mexico. E-mail: elsatirado@
yahoo.com.mx 

E.W. TWAMLEY, C. BURTON, L. VELLA, G. SAVLA, J. GUIDRY,
M. ABELES, A. MINASSIAN, R. BILDER & J. KELSOE. COMT
Genotype, Cognition, and Everyday Functioning in Schizophrenia.
Objective: The Val158Met single nucleotide polymorphism of the catechol-
O-methyltransferase (COMT)geneonchromosome22 influencesdopamine
catabolism and is related to cognitive impairment in schizophrenia. Previ-
ous research has found that the Met allele is associated in a dose-response
fashion with better performance on most neuropsychological tests.
Participants and Methods: We assessed 116 outpatients with schizo-
phrenia-spectrum disorders (62% men; 68% Caucasian; mean age=48;
mean years of education=13) with a blood draw and a comprehensive
neuropsychological, functional, and clinical battery. Participants with
the Val/Val (n=38), Val/Met (n=53), and Met/Met (n=25) genotypes did
not differ on demographic variables, diagnosis, type or dosage of an-
tipsychotic medication, or duration of psychosis.
Results: Spearman correlations between the “dose” of the Met allele (0,
1, or 2 Met alleles) and the neuropsychological, functional, and clinical
variables demonstrated that a higher number of Met alleles was associ-
ated with better estimated premorbid intellectual functioning (r=.21,
p=.028). Correlations between the number of Met alleles and performance
on the UCSD Performance Based Skills Assessment (Household Chores
and Recreation Planning subtests) were >.15, but did not reach statistical
significance. Met homozygotes significantly outperformed Val homozy-
gotes on the UPSA Household Chores subtest (t=2.0, df=59, p=.049).
Conclusions: The Met allele appears to be associated with better per-
formance in selected neuropsychological domains and functional ca-
pacity tasks. Because the Val158Met polymorphism typically explains
a small amount of variance in cognitive performance and given the size
of the current sample, these results need to be replicated with a larger
sample and other variants should be considered to further understand
genetic contributions to cognition.
Correspondence: Elizabeth W. Twamley, PhD, Psychiatry, University of
California, San Diego, 140 Arbor Drive (0851), San Diego, CA 92103,
United States. E-mail: etwamley@ucsd.edu 

L. VELLA, C.Z. BURTON & E.W. TWAMLEY. Improvements in Neu-
ropsychological, Functional, and Clinical Outcomes after Com-
pensatory Cognitive Training in Psychosis.
Objective: Commonly recognized schizophrenia symptoms include pos-
itive, negative, and disorganized symptoms; however, individuals with
these disorders also have multiple neuropsychological and functional
deficits. We compared a 12-week, group-based, compensatory cognitive
training intervention plus standard pharmacotherapy (CT) to standard
pharmacotherapy alone (SP), hypothesizing that the CT group would
show differential improvement in the targeted neuropsychological do-
mains (prospective memory, attention, learning, memory, and executive
functioning) and in functional capacity.
Participants and Methods: Sixty-four schizophrenia-spectrum out-
patients were randomized to CT (n=33) or SP (n=31). Assessments at

baseline, post treatment, and three month follow-up included a neu-
ropsychological battery and measures of functional capacity (UCSD Per-
formance Based Skills Assessment; UPSA), the Positive and Negative
Syndrome Scale (PANSS), Hamilton Depression Rating Scale, and Qual-
ity of Life Interview. Z summary scores were created to summarize tar-
geted and non-targeted neuropsychological domains. Treatment out-
comes were examined using hierarchical linear modeling, with effect
estimates (EE) generated for each time by treatment effect.
Results: As predicted, the CT group performed significantly better over
time than did the SP group on the targeted neuropsychological domain
score (EE=0.21, p=0.036) and the UPSA (EE=7.90, p=0.005). Compared
with the SP group, the CT participants also demonstrated fewer negative
symptoms over time (PANSS Negative scale, EE=-3.84, p=0.023). Changes
in non-targeted neuropsychological performance, quality of life, positive
and depressive symptoms did not differ between groups (all ps≥0.07).
Conclusions: These results suggest that compensatory cognitive train-
ing has the potential to improve not only neuropsychological perform-
ance, but also functional capacity and negative symptom severity.
Correspondence: Lea Vella, MPH, University of California San Diego &
San Diego State University, Clinical Psychology Joint Doctoral Program,
140 Arbor Drive (0851), San Diego, CA 92103, United States. E-mail:
leavella@gmail.com 

Genetics/Genetic Disorders

J. MARTONE, K.S. WALSH, A. WEINSTEIN, M. ACOSTA &
S. CUSHNER-WEINSTEIN. Gender differences in quality of life in
children with Neurofibromatosis Type 1: The role of neurocogni-
tive impairments and resiliency.
Objective: Little research has been reported on gender differences in
NF1, especially as it relates to the prevalence of neurocognitive impair-
ments and quality of life in males and females. Children with NF1 have
more learning disabilities and attention deficits than the general popu-
lation. Few studies have assessed quality of life, and none have evalu-
ated resiliency in this population. This study examines gender differ-
ences related to neurocognitive disabilities, resiliency and quality of life.
Participants and Methods: Thirty-five children with NF1, ages 11-17
years, were evaluated for learning disabilities, quality of life and resiliency.
Fifty-four percent were female. Regression analysis was used to evaluate the
relationship between gender, disability status resiliency and quality of life.
Results: A significant proportion of variance was accounted for by gender
(p = .02; R2 = 1.5%) and disability status (p = .00; R2 = 2.7%). Resilience
accounted for 44.6% of the variance (p .00), moderating the relationship
between gender and quality of life. Disability status remained a significant
contributor (p = .001; R2 = 6.2%). Males were more likely to have learn-
ing and attention disabilities (t = -3.4; p = .002) and report less resiliency
(t = 2.7; p = 0.12) than females, resulting in poorer quality of life.
Conclusions: These findings highlight the importance of considering
gender differences in NF1, particularly as it relates to the severity of
neurocognitive disabilities and resiliency on quality of life. Resiliency
appears to moderate the relationship between disability and quality of
life for genders differently, with males faring more poorly.
Correspondence: Karin S. Walsh, PsyD, Division of Pediatric Neu-
ropsychology, Children’s National Medical Center, 111 Michigan Av-
enue NW, Suite 1200, Washington, DC 20010-2970, United States. E-
mail: kwalsh@cnmc.org 

Other

D. AASE, R. MINTZ, B. CHWALISZ, L. BITYOU, J.F. FINK &
N.H. PLISKIN. Longitudinal Neuropsychological Symptom
Changes Following Electrical Injury: An Exploratory Study.
Objective: Individuals who have experienced an electrical injury often
report physical, cognitive, and affective disturbances. Compared to in-
dividuals who have been victims of other traumatic experiences, elec-
trically-injured (EI) patients endorse more somatic and internalizing af-
fective distress (Wicklund et al., 2008). Furthermore, while deficits in
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attention, processing speed, and motor domains of functioning have been
well-documented (Pliskin et al., 1998; 2006), the trajectory of the neu-
ropsychological sequelae over time following electrical injury requires
more investigation. Prior research suggests that some neuropsycholog-
ical symptoms may not manifest until EI patients enter the post-acute
phase of recovery (e.g., Bailey et al., 2008; Ramati et al., 2009).
Participants and Methods: The present study assessed twenty-five EI
patients who were evaluated at least twice following their injury. Change
scores were utilized to assess the impact of both baseline injury features
(i.e., acute vs. post-acute, presence of loss of consciousness) as well as
prospective characteristics (i.e., litigation status, changes in depressive
symptoms, time between assessments) on cognitive outcomes.
Results: As an overall group, there was little change over time in cog-
nitive performance. However, results indicated that improvements in
depressive symptoms were associated with improvements in perform-
ances on complex attention tasks, but not simple attention tasks (in-
creased depressive symptoms held the opposite pattern). Litigation sta-
tus was negatively associated with improvement on one complex attention
task. Loss of consciousness, baseline injury status (acute vs. post-acute)
and time between evaluations were not significant predictors of changes
in cognitive performance.
Conclusions: Implications for the treatment of comorbid affective is-
sues and for future research on victims of electrical trauma are discussed.
Correspondence: Darrin Aase, DePaul University, 1130 South Michigan
Ave #4214, Chicago, IL 60605, United States. E-mail: daase@depaul.edu

D.W. BEEBE, M.D. RIS, M.E. KRAMER, E. LONG & R. AMIN. As-
sociation Between Sleep-Disordered Breathing and Neurobehav-
ioral Functioning During Middle to Late Childhood.
Objective: This study had two objectives: (1) to determine the associ-
ations between Sleep-Disordered Breathing (SDB) and neurobehav-
ioral performance and school grades during middle- to late-childhood,
an under-researched developmental period in the SDB literature, and
(2) to clarify whether associations between SDB and school grades are
mediated by deficits in primary neurobehavioral functions.
Participants and Methods: A total of 163 overweight subjects aged 10-
16.9 years underwent inpatient overnight polysomnography and brief
neuropsychological assessment. Questionnaires measured parent- and
self-report of school grades and sleep, as well as parent- and teacher-re-
port of daytime behaviors. The sample was divided into four groups based
upon their obstructive apnea + hypopnea index (AHI) during polysomnog-
raphy and parent report of snoring: Moderate-Severe Obstructive Sleep
Apnea (OSA; AHI>5, n=42), Mild OSA (AHI=1-5, n=58), Snorers (AHI<1
+ snoring, n=26), and No SDB (AHI<1 and nonsnoring, n=37).
Results:Multivariate analyses showed that the fourgroups significantlydif-
fered in academic grades and parent- and teacher-reported behaviors, par-
ticularly inattention and learning problems. These findings remained sig-
nificantafter covarying for subject sex, race, socioeconomic status, andschool
night sleep duration. These associations were confined to reports of diffi-
culties in real-world situations, and did not extend to office-based neu-
ropsychological tests.Findings fromsecondaryanalyseswereconsistentwith,
butcouldnotdefinitivelyconfirm,acausalmodel inwhichSDBaffects school
grades via its impact on day-to-day neurobehavioral functioning.
Conclusions: SDB during middle- to late-childhood is related to impor-
tant aspects of neurobehavioral functioning, especially inattention and poor
study skills, that may result in significant functional impairment at school.
Correspondence: Dean W. Beebe, Ph.D., Psychology (MLC 3015), Cincin-
nati Children’s Hospital Medical Center, 3333 Burnet Avenue, Cincin-
nati, OH 45229, United States. E-mail: dean.beebe@cchmc.org 

K.V. CÁRDENAS, L. FERNANDO, D. ZARABOZO & E. MATUTE.
Characteristics of Eye Movements in Reading Words and Nonwords
with and without Stress Mark.
Objective: Our aim is to know the role of the stress mark in reading Span-
ish using an eye-tracking paradigm. In Spanish, this diacritic is used to
signal the stressed syllable of words with a non-dominant stress pattern.

Participants and Methods: The subjects were ten right-handed 16
years old Spanish native speakers. Two tasks were designed: (1) A list
of 200 high-frequency words was read, 80 of which followed the dom-
inant stress pattern (DSP) whilst the other 120 did not (NDSP). Half
of the words in each sublist were incorrectly written, i.e. having or lack-
ing the appropriate stress mark. (2) A list of 100 nonwords was read,
of which 40 followed the DSP and 60 did not.
Results: The dependent variables were number of fixations and to-
tal time of fixation. A factorial ANOVA 2 (DSP, NDSP) x 2 (with and
without stress mark) was performed on the results of Task 1. Al-
though neither the stress pattern nor the stress mark had an effect
on the eye movement variables, an interaction between these two
variables was detected. That is, a significantly higher number of
fixations was found only if NDSP words had an inappropriate stress
mark. A Student t test was applied to Task 2 results. NDSP nonwords
were read with a higher number of fixations and a longer total time
of fixation.
Conclusions: Thus, the observed interaction between stress mark and
stress pattern confirms the usefulness of the stress mark when read-
ing words in Spanish; and stress pattern by itself seems to have an ef-
fect only when reading nonwords (and by inference low-frequency
words).
Correspondence: Karla V. Cárdenas, graduate student, University of
Guadalajara, Francisco de Quevedo 180, Guadalajara 44130, Mex-
ico. E-mail: karlav82@hotmail.com 

M. CAMPBELL, J. KOLLER, S. BANDAK & K.J. BLACK. Cogni-
tion in Parkinson disease: Effects of levodopa and an adenosine
A2a antagonist.
Objective: Adenosine 2a (A2a) receptors co-localize with dopamine
(D2) receptors in the striatum and thalamus. Animal studies demon-
strate that A2a antagonists generally increase dopaminergic function,
enhancing motor and cognitive functioning. The present study exam-
ined the effects of an A2a antagonist with levodopa on cognition in
Parkinson’s disease (PD) patients.
Participants and Methods: PD patients participated in this double-
blind, crossover study with random allocation to 1 week of SYN115, 1
week washout, then 1 week placebo or the reverse order. Active drug
was 60mg (N = 14) or 20mg (N = 12) of SYN115 administered BID. At
the end of each treatment week, participants completed motor assess-
ments, Continuous Performance Test (CPT), Go/No-Go (GNG) Test,
and 2-Back Test after overnight withdrawal of levodopa and after lev-
odopa infusion.
Results: SYN115 + levodopa resulted in faster GNG reaction times
(60mg: p < .01; 20mg: p = .05), without reducing accuracy (ps > .25).
There were no significant effects of either dose of SYN115 + levodopa
on the 2-Back or CPT tests (all ps > .05). Participants reported less
sleepiness with SYN115 60mg, before and after levodopa (ps < .05),
compared to placebo, but no significant difference with SYN115 20mg
(ps > .05). There was a significant motor benefit of SYN115 60mg, be-
fore and after levodopa (ps ≤ .05), on tapping speed and a significant
SYN115 60mg + levodopa effect on the rapidly alternating hand move-
ments item from the UPDRS (p = .03).
Conclusions: These results suggest that there may be a dose response
curve for the beneficial interaction between A2a antagonists and lev-
odopa on cognition in PD.
Correspondence: Meghan Campbell, Ph.D., Neurology, Washington Uni-
versity School of Medicine, 4525 Scott Ave., Campus Box 8111, St. Louis,
MO 63110, United States. E-mail: meghanc@npg.wustl.edu 

N. CARLOZZI, D. TULSKY, R. KURKOWSKI, K. BROWNE,
K. WORTMAN & R. GERSHON. The NIH Toolbox Project: The De-
velopment of a Measure of Working Memory.
Objective: A new working memory measure for the NIH Toolbox for
Neurological and Behavioral functioning, was developed for use across
the lifespan. The Toolbox team created a List Sorting Task based upon
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an adaptation of Dan Mungas’ Spanish and English Neuropsychologi-
cal Assessment Scales. The task includes size order sequencing of fruits
and animals. The test includes a one-list task which requires food or an-
imals to be sequenced and a two-list task which requires presentation
of a mixture of food and animals with separate sequencing.
Participants and Methods: Study 1 examined 10 3-year-olds (chil-
dren) and 11 high-functioning 21-30-year-olds (adults) for task feasi-
bility. Study 2 examined participants ages 3 to 4 (n= 32), 5 to7 (n=
26), 8 to 14 (n= 27), 23 to 35 (n= 31), and 65 to 85 (n= 30); in adults,
the WAIS-IV Letter Number Sequencing subtest was also administered
to evaluate task validity.
Results: Study 1 data provided estimations of item difficulty and demon-
strated that longer lists are increasingly harder to remember than short
spans, data that parallels traditional span tests such as Digit Span and
Letter Number Sequencing tasks from the Wechsler Tests. There was
an adequate range of scores for the List Sorting one-list of 2-24 (max-
imum 27) and 2-25 (maximum 30) for the 2 two list. Test-retest relia-
bility was good (.94). Pearson correlations with Letter Number Se-
quencing ranged from .63 to .84 for ages 23-35 and 65-85, respectively.
Conclusions: Taken together, results indicated that most children were
able to understand the basic concepts of both tasks and that the task
was sufficiently difficult for adults. Test-retest reliability and concur-
rent validity were both good. The final task version takes less than 10
minutes to administer.
Correspondence: Noelle Carlozzi, PhD, Kessler Foundation Research
Center, 1199 Pleasant Valley Way, West Orange, NJ 07052, United
States. E-mail: ncarlozzi@kesslerfoundation.org 

P. BAUER, S. DIKMEN, R. HEATON, D. MUNGAS, J. DEOCAMPO,
J. SLOTKIN & R. GERSHON. The NIH Toolbox:The Development
of a Measure of Episodic Memory/Learning.
Objective: Develop a measure of memory and learning for the NIH Tool-
box that is applicable across the age span of 3 to 85, easy to use, and
in the public domain. Based on extensive review of the literature the Im-
itation Based Assessment of Memory (IBAM), an experimental proce-
dure used in studying episodic memory in infants and young children,
was chosen for development. The NIH Toolbox seeks to assemble brief,
comprehensive assessment tools that will be useful in particular in meas-
uring outcomes in epidemiologic studies and clinical trials across the
lifespan.
Participants and Methods: The IBAM involves computerized presen-
tation of a sequence of pictures in a fixed order, and the subject is asked
to reproduce the order over three learning trials. The score is the num-
ber of adjacent pairs correctly reproduced. Number of pictures in the
sequence reflects the difficulty level of the task, and varies by age. Sev-
eral waves of pre-testing involving 270 subjects have been performed
to derive number of steps necessary for different age bands, number of
learning trials necessary, test-retest reliability, and relationship to ”gold
standard” measures of episodic memory.
Results: Preliminary data are encouraging in indicating that the IBAM
is usable across the target age span, is reliable, and relates well to gold
standards in the field.
Conclusions: Based on pilot and pre-testing performed to date, IBAM
appears to be a promising measure of episodic memory. Validation will
be performed on additional 600 subjects, and the results will be avail-
able for presentation at INS meeting.
Correspondence: Sureyya Dikmen, PhD, University of Washington, UW
Box 356490, 1959 NE Pacific Street, Seattle, WA 98195, United States.
E-mail: dikmen@u.washington.edu 

D. TULSKY, N. CARLOZZI, R. KURKOWSKI, K. BROWNE,
K. WORTMAN & R. GERSHON. The NIH Toolbox Project: The De-
velopment of a Measure of Processing Speed.
Objective: In order to design a measure of processing speed for use across
the lifespan (ages 3-85) an extensive review of both clinical and exper-
imental literature was conducted. Possible candidate measures were

identified on the basis of ease of administration and potential use across
the lifespan. The Toolbox team and NIH chose to adapt a Pattern Com-
parison Task (identify whether a stimulus/pattern is either the same,
“yes” or “no” from another stimulus/pattern) as their processing speed
measure.
Participants and Methods: Study 1 examined 10 3-year-olds (chil-
dren) and 11 high-functioning 21-30-year-olds (adults) for task feasi-
bility. Study 2 examined participants ages 3 to 4 (n= 32), 5 to7 (n=
26), 8 to 14 (n= 27), 23 to 35 (n= 31), and 65 to 85 (n= 30). The adult
sample also completed criterion variables including the WAIS-IV Pro-
cessing Speed Index and a Pattern Comparison task used in cogni-
tive/experimental tests designed by Tim Salthouse.
Results: Study 1 revealed age differences in performance with children
achieving an average score of 44.4 (SD = 12.3) and adults achieving an
average score of 110.8 (SD = 18.9). Study 2 revealed similar trend
with average scores ranging from 20.19 (SD = 9.77) for ages 3-4 to
58.29 (SD = 15.20) for ages 23-34. Test-retest reliability yielded high
coefficients (r = .79) across the sample. Pearson correlations between
the Pattern Comparison test and the WAIS-IV Processing Speed Index
was .51 for the adult sample with correlations between the Toolbox Pat-
tern Comparison and the Salthouse version of .67.
Conclusions: Together, results indicate that the NIH Toolbox Pattern
Comparison test is a valid measure of Processing Speed that takes 90
seconds to administer.
Correspondence: Noelle Carlozzi, PhD, Kessler Foundation Research
Center, 1199 Pleasant Valley Way, West Orange, NJ 07052, United
States. E-mail: ncarlozzi@kesslerfoundation.org 

L. EL-MESSIDI. Etiology and Lesion Level in Early Hydrocephalus:
Effects on Cognitive Functioning.
Objective: Along with secondary neural insults of hydrocephalus, the
physical phenotype of children with spina bifida (i.e. location of the le-
sions) is associated with cognitive performance. We examine variations
in cognitive outcomes in relation to etiology (aqueductal stenosis, Spina
Bifida Menigomyelocele) and lesion level.
Participants and Methods: The 248 school-age children with shunted
hydrocephalus were grouped as follows: spina bifida meningomyelo-
cele (SBMM) with lower level lesions (<=L1, n=187), SBMM with up-
per level lesions (>=T12, n=62), aqueductal stenosis (AS) with no le-
sion (n=29), along with normal controls (n=61). Each child was given
a battery of neuropsychological and achievement tasks assessing verbal
and nonverbal IQ, word identification, passage comprehension, calcu-
lation, visuomotor skills, concept formation and verbal skills.
Results: A linear composite was computed across all tasks. Children
with SBMM and upper level lesions consistently performed lower than
other children on all tasks (M=65.71). The Children with SBMM and
lower level lesions performed higher than their SBMM counterpart, but
lower than children with AS or normal controls (M=69.87). Both SBMM
groups performed particularly low on spatial and memory tasks. The
children with AS and no spinal lesion performed higher than the SBMM
groups (M=89.92), but still lower than normal controls (M=98.38).
Conclusions: Children with upper and lower level spinal lesions differ
primarily in the level of performance, with parallel profiles. Children
with AS perform at higher levels, with less discrepant performance in
spatial and motor domains. Etiology and lesion level are critical factors
in differentiating outcome in congenital hydrocephalus.
Correspondence: Lyla El-Messidi, Clinical Neuropsychology, Univer-
sity of Houston, One Hermann Museum Circle, 3060, Houston, TX
77004, United States. E-mail: lelmessi@gmail.com 

V. FERNANDEZ, B. KNOWLTON, R. POLDRACK,
S. BOOKHEIMER, R. BILDER, J. COHEN & R. ASARNOW.The De-
velopment of Automaticity.
Objective: Research has suggested that habit learning relies on corti-
costriatal circuitry (Foerde, Knowlton & Poldrack, 2006), and that dif-
ferent forms of habit learning rely on separate, specific corticostriatal
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circuits (Grafton, Hazeltine, & Ivy, 1995; Porldrack, Prabhakaran, Seger,
& Gabrieli, 1999; Marsh, Alexander, Packard, Zhu & Peterson, 2005).
How these systems develop in children is not clear. This study aims to
explore the normal development of these neural circuits in children and
adolescents from a behavioral point of view.
Participants and Methods: We examined the two circuits in 101 nor-
mal control children and adolescents by examining their performance
on two procedural learning tasks. A motor skill circuit that originates
in the supplementary motor cortex and includes the supplementary
motor area, putamen, globus pallidus, and thalamus was studied using
the Serial Reaction Time task (SRT). A cognitive skill circuit involving
the caudate nucleus/dorsolateral prefrontal cortex and ventral stria-
tum/orbitofrontal cortex was studied using the Probabilistic Classifica-
tion Task (PCT).
Results: Both accuracy and reaction time across trials were examined
with repeated measures ANOVAs. We compared the performance of chil-
dren ages 8-11 to that of adolescents ages 12-15 and 16-19. While the
children tended to have a slower reaction time on the SRT, they bene-
fited as much as the older adolescents from the sequenced trials and
showed a similar cost during the presence of a dual (interference) task.
The PCT on the other hand, showed that the adolescents learned faster
and achieved higher levels of accuracy than the children, while all groups
showed little cost at the dual task, implying that they all automated the
task well.
Conclusions: This research supports the idea that separate corticos-
triatal circuits exist for different types of procedural learning and de-
velop independently of one another, while providing a context for their
development.
Correspondence: Vindia Fernandez, B.A./Ph.D. Candidate, University
of Houston, 8383 El Mundo St., Houston, TX 77054, United States. E-
mail: vindia_f@yahoo.com 

A.C. GRAEFE, K.M. FOLEY, B.P. MARX, S.P. PROCTOR &
J.J. VASTERLING.The Relationship Between Warzone Deployment
Stress and Post-deployment Neuropsychological Outcomes in Ac-
tive Duty Army Personnel.
Objective: Prior research has found that war-zone deployment is asso-
ciated with alterations in neuropsychological functioning (Vasterling et
al., 2006). It is unclear which aspects of deployment may account for
these alterations, but it has been hypothesized that stress exposure may
play a role. In the present study, we sought to examine associations be-
tween stress exposure and neuropsychological performance by per-
forming a secondary analysis of the data collected for the Neurocogni-
tion Deployment Health Study.
Participants and Methods: Active duty Army personnel (N=654) were
assessed at military installations before and after deployment. Perfor-
mance-based neuropsychological tasks examining reaction time, sus-
tained attention, visual-spatial, and verbal memory, as well as measures
of PTSD symptom and depression symptom severity and deployment-
related stress were administered as part of a larger test battery.
Results: After controlling for pre-deployment neuropsychological test
performance, age, gender, education, head injury, test-retest interval,
and PTSD and depression symptom severity, results revealed that per-
ceived threat was negatively associated with residualized post-deploy-
ment visual memory retention proficiency (p = .004). Post-deployment
life stress was negatively associated with both residualized post-de-
ployment sustained attention proficiency and reaction time efficiency
(ps = .002 and .000, respectively). Finally, although combat exposure
severity was negatively associated with residualized post-deployment
immediate verbal memory proficiency, post-battle experience severity
was positively associated with immediate verbal memory proficiency (ps
= .011 and .001, respectively).
Conclusions: Findings suggest that specific stressful aspects of war-
zone deployment may adversely affect neuropsychological functioning.
Correspondence: Anna C. Graefe, B.A., VA Boston Healthcare System,
150 S. Huntington Ave., Jamaica Plain, MA MA, United States. E-mail:
anna.graefe@gmail.com 

M. HENRY, M. DÉRY, L. ÉTHIER & P. NOLIN. Problem-Solving in
Maltreated Children.
Objective: Traditionally all about executive functions and memory,
neuropsychology has gradually opened its expertise to new cognitive
domains; emotional intelligence for example. In addition, child mal-
treatment show growing interest mainly because of the important cog-
nitive deficits that are observed in these children. The purpose of this
paper was therefore to study social problem-solving in maltreated chil-
dren from six to seven years of age, with the Test Of Problem-Solving
(TOPS-3).
Participants and Methods: The study group was composed of 15 boys
and 9 girls all receiving child protective care services. Children were
from 6 to 7 years of age (Mean: 7.1 years, SD: 0.51). Four sub-scales
(Making Inference, Predicting, Determining and Problem-Solving) of
the TOPS-3 were used to determine social problem-solving abilities.
Results: Outcomes on every one of the four sub-scales were compared
using age equivalency. Five categories were then identified to better
understand children’s results (where equivalent age was subtracted from
chronological age): over 12 months below average; between 6 and 11
months below average; from 5 months below average to 5 months over
average (considered mean); between 6 and 11 months over average;
more then 12 months over average. Overall, the majority of the sample
scored below expected range on all sub-scales. Hence: Making Inference:
79.17%; Problem-Solving: 62.5%; Predicting: 54.17%; Determining
Causes: 70.83%.
Conclusions: Theses results indicate a lower social problem-solving
ability in early school-aged maltreated children. Results are explained
by the negative impacts of these stressful environments on the devel-
opment of socioemotional abilities. This paper supports the impor-
tance for neuropsychology to better include social measures in stan-
dard evaluations.
Correspondence: Mylene Henry, Psychology, University of Quebec in
Trois-Rivieres, 1020 Avenue Cote, Champlain, QC G0X1C0, Canada.
E-mail: mylene.henry@uqtr.ca 

R. JAYAKAR & W.L. THORNTON. Self-Efficacy and Everyday Prob-
lem Solving Performance.
Objective: The association between cognitive performance and cogni-
tive self-efficacy remains poorly understood. Past research on self-effi-
cacy has mainly employed traditional measures of cognitive perform-
ance such as executive functioning, declarative memory, and working
memory. The purpose of this study was to assess the association between
self-efficacy and everyday problem solving (EPS) by attempting to ma-
nipulate task-specific self-efficacy.
Participants and Methods: Participants (N = 42, age range: 17-25)
responded to measures of mood, general self-efficacy, EPS self-efficacy,
and EPS performance. Participants were assigned randomly to either
the control or the experimental group. For those in the experimental
group, self-efficacy was manipulated using false negative feedback. The
dependent variables consisted of EPS self-efficacy ratings and EPS test
scores. The independent variables were group (control/experimental)
and time (pre-test/post-test).
Results: A repeated-measures ANOVA indicated that participants’ EPS
self-efficacy was significantly lowered after false feedback (p=.01, par-
tial η2=.17). However, this manipulation did not significantly impact
EPS performance (p=.45, partial η2=.01). Also, there was no signifi-
cant correlation between EPS self-efficacy and EPS performance (p>.05).
Conclusions: The study demonstrates the malleability of EPS self-ef-
ficacy, but calls into question its salience as a predictor of EPS per-
formance. Over reliance on cross-sectional, correlational designs in ex-
tant research may have hidden the complexity of the relation between
self-efficacy and cognitive performance, because such designs do not al-
low evaluation of performance from the perspective of within-person
change. As self-efficacy seemed to exert no effect on subsequent per-
formance in the current study, it is important to continue research ex-
ploring within-person changes in cognitive self-efficacy and cognitive
performance.
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Correspondence: Reema Jayakar, B.A. Honours (Psychology), Simon
Fraser University, Unit 182, 20033 70 Avenue, Langley, BC V2Y3A2,
Canada. E-mail: rjayakar@sfu.ca 

A. JEFFREYS, J. ANDERSON, P. HWANG, P. LEWIS & M. DALLY.
THE COGNITIVE AND HAEMODYNAMIC OUTCOME OF PATIENTS
WITH LARGE AND ELOQUENTLY LOCATED AVMs FOLLOWING
HYPOFRACTIONATED STEREOTACTIC RADIOTHERAPY.
Objective: The aim of this study was to investigate the effect of hy-
pofractionated stereotactic radiotherapy (FSRT) on the cognition of pa-
tients with large and eloquently located arteriovenous malformations
(AVMs). A secondary aim was to examine cerebral steal in these patients
using Transcranial Doppler Ultrasound (TCD).
Participants and Methods: The sample comprised 13 participants
(mean age = 43 years, SD =13) with large or eloquently located AVMs.
A prospective repeated measures study design was employed, with
three levels of time. Participants were required to undergo 2 hour neu-
ropsychological assessments over three time points (pre treatment,
6-weeks and 6-months post treatment), that tapped the cognitive
domains of attention, processing speed, visuospatial function, nam-
ing, memory (learning and delayed recall), semantics and executive
function. In addition, TCDs were conducted at all three time points
in order to measure artery velocities over time as a marker of cere-
bral steal.
Results: Findings revealed that pre-treatment, participants were im-
paired on 3 of the 8 cognitive domains. Outcome data showed that 6-
weeks post-treatment, performances remained stable on the majority
of cognitive domains. Decrements in performance, however, were found
specifically for learning and semantics. Follow-up assessment at 6-
months post treatment revealed restitution of these functions, and no
significantly different scores were obtained in comparison to the two
previous assessments.
Conclusions: These results are encouraging in light of no harmful ef-
fects being seen at these time points. No support for the steal hypothe-
sis was found, although significantly reduced patient numbers were used
in these analyses, which is likely to have impacted upon results.
Correspondence: Aimee Jeffreys, Masters of Clinical Neuropsychology,
The University of Melbourne, 34 Hopetoun Street, Elsternwick, Melbourne,
VIC 3185, Australia. E-mail: a.jeffreys2@pgrad.unimelb.edu.au

M.R. KANDALAFT, N. DIDEHBANI, T. TOON, M. MCCLELLAND,
D. KRAWCZYK, M. CULLUM & S. CHAPMAN. Theory of Mind in
Asperger’s Syndrome and Schizophrenia.
Objective: Theory of Mind (ToM), one aspect of social cognition, is com-
monly impaired in Asperger’s (ASP) Syndrome and Schizophrenia (SCZ),
although few studies have compared these groups across a variety of
ToM measures.
Participants and Methods: Subjects included 14 ASP, 11 SCZ and 9
normal controls (NC) who completed a battery of measures that included
an estimate of global intelligence (WASI), the MSCEIT, Reading the
Mind in the Eyes (Eyes), animated ToM videos (ToMv), and the Em-
pathy Quotient (EQ). Group differences were analyzed using ANOVA
with alpha set at p = .01.
Results: TABLE 1         Asperger’s      Schizophrenia          Controls
MSCEIT 48.5 (10.0)  46.3 (13.1) 56.3 (10.6)
ToMv 21.5 (4.4) 20.1 (3.4) 25.2 (1.6)
Eyes 21.0 (4.7) 25.8 (2.6) 28.3 (2.7)
EQ 29.2 (8.7) 41.7 (15.0) 54.3 (10.2)
The groups did not differ in mean education or estimated FSIQ. Age was
higher in the SCZs [29 vs. 22 ASP and 23 NC, F(2,31) = 7.17, p <
.01], but was uncorrelated with the social cognition measures.  
The Eyes task revealed significant differences F(2,27) = 10.93, p <.0001,
between ASP and NC. ToMv was slightly higher in controls than SCZ,
F(2,26) = 5.04, p = .014, and EQ was much lower among ASP F(2,25)
= 14.76, p < .0001. The MSCEIT did not differ across groups, F(2,29)=
2.12, p = .14.

Conclusions: Results indicate that ASP and SCZ subjects with equiv-
alent FSIQ’s achieved lower ToM scores than NC, suggesting social cog-
nitive impairment. However, SCZs performed lower on ToMv, while ASP
performed lower on Eyes and EQ. Future research should elucidate the
social cognitive profiles of these populations.
Correspondence: Michelle R. Kandalaft, Ph.D., Center for BrainHealth
University of Texas at Dallas, 2200 W. Mockingbird Lane, Dallas, TX
75235, United States. E-mail: kandalaft@utdallas.edu 

J. KATZENSTEIN, J. OGHALAI, J. HAYMOND, R. TONINI,
D. BAKER & S. CAUDLE. Neurodevelopmental Skills Continue to
Lag Behind in Pre-Term Children Following Cochlear Implantation.
Objective: Children born prematurely are at significant risk for atten-
tion and learning difficulties. Compounding these difficulties are chil-
dren who are born deaf and requiring cochlear implantation (CI).  This
study examined the cognitive development of pre-term children follow-
ing CI compared to full-term children also requiring CI.
Participants and Methods: Twenty-six children were administered the
Mullen Scales of Early Learning (MSEL) prior to and following CI. Of
the children, 17 were born full-term (>37 weeks) and 9 were born pre-
term (<37 weeks). All children were diagnosed with sensorineural hear-
ing loss, with the majority of unknown etiology. Children were 8 – 45
months of age at pre-evaluation (M = 19.34, SD = 10.15) and were re-
evaluated approximately 20-months later.
Results: Across domains, full-term children performed better on the
MSEL than the pre-term children both prior to and following CI. Prior
to implantation, full-term children exhibited better expressive language
skills [t(24) = 2.06, p < 0.05] and there was a trend for better per-
formance in receptive language skills [t(24) =1.71, p < 0.10] and fine
motor skills [t(24) =1.72, p < 0.10]. This pattern of results continued
post-CI.
Conclusions: These findings suggest deaf pre-term children continue
to exhibit difficulties with acquisition of developmental skills following
CI, compared to deaf children born full-term. Thus, full-term and pre-
term children continued to gain developmental skills following implan-
tation; however pre-term children did not catch up to their full-term
peers after approximately 20-months. Additional follow-up is needed
to determine if additional catch-up occurs in children born pre-term.
Correspondence: Jennifer Katzenstein, PhD, Texas Children’s Hospi-
tal, 6621 Fannin Street, CC1630.30, Houston, TX 77030, United States.
E-mail: jmkatzen@texaschildrens.org 

K.A. KERNS, H. CARMICHAEL-OLSON, M. VANADEL &
R.J. MCINERNEY. An Examination of Multitasking in Children with
FASD: The Impact of Increasing Task Demands.
Objective: Since the identification of individuals with the circumscribed
deficits known as “strategy application disorder” due to frontal lobe
damage there has been increased interest in researching the ability to
organize multiple future actions or ‘multi-task’.
Participants and Methods: Children with FASD and age matched con-
trols (ages 7-14) completed the Children’s Multiple Activities Game
(CMAG) (McInerney & Kerns, 2003), a computerized task in which
points are maximized over a fixed time period by performing four dif-
ferent but simple tasks: (1) visual monitoring; (2) auditory monitoring;
(3) counting; and (4) visual search. Children practiced each activity sep-
arately followed by the ‘multi-tasking’ activity which began with the vi-
sual search game alone; an additional task was added after each minute
of play, with all tasks running simultaneously for the final two minutes.
Results: The first task, visual monitoring, was assessed over 5 minutes
of play. Groups did not differ on the task when played in isolation, but
over the entire game children with FASD performed more poorly. While
adding additional tasks significantly impacted performance on this task
for all participants, children with FASD showed much greater losses on
the first task as each additional task was added. The overall reduction
in performance in children with FASD was 57% compared to 21% in
controls (t=3.32, p<.01).
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Conclusions: Children with FASD were differentially impacted by 
increasing task demands, even when tasks are simple and can be per-
formed adequately in isolation. Results support the premise that in-
creasing task complexity and cognitive demands has a significantly
greater impact on children with FASD than on typically developing
children.
Correspondence: Kimberly A. Kerns, PhD, Psychology, University of Vic-
toria, PO Box 3050, Victoria, BC V8W 3P5, Canada. E-mail: kkerns@
uvic.ca 

E. KOZORA, J. PELZMAN & L. ZHANG. Comparing Rey-Osterri-
eth Scoring Systems in nonNPSLE Patients and Controls.
Objective: To compare three different scoring systems for the Rey-Os-
terrieth Complex Figure (Rey-O) in SLE patients without overt neu-
ropsychiatric symptoms (nonNPSLE) to controls.
Participants and Methods: Subjects included 30 nonNPSLE patients
(7% male, 73% Caucasian, mean age = 36, mean education = 14 years,
mean length of SLE diagnosis = 77 months, and mean SLE disease ac-
tivity index = 6) and 15 control subjects similar in age, education, gen-
der and ethnicity.  Subjects were administered the copy, immediate and
delayed recall of the Rey-O as part of a larger study on cognition in
SLE and scored using three systems: Meyers and Meyers (1995); Tay-
lor (1991) and BQSS (Stern et al, 1994).
Results: No differences on total copy, immediate recall, delayed recall
or percent delayed retention were found in any scoring system across
groups. Component scores were significantly correlated across systems.
Using normative data on delayed recall, 43.3% of the nonNPSLE pa-
tients and 66.6% of the controls were impaired on the Meyers system,
16.7% of nonNPSLE and no controls were impaired on the Taylor sys-
tem, and 10% nonNPSLE and no controls were impaired on BQSS. Non-
NPSLE patients had lower copy planning (p=0.04) and high delayed
figure reduction (p=0.04).
Conclusions: NonNPSLE patients were not impaired compared to con-
trols on copy or delayed scores using different scoring systems. Non-
NPSLE patients had worse organizational skills despite similar copy/re-
call scores. Impairment levels differed dramatically depending on the
scoring system. Demographic differences in normative sample likely ac-
count for differences across methods and may have implications for study
design.
Correspondence: Elizabeth Kozora, Ph.D., Medicine, National Jewish
Health, 1400 Jackson Street, Denver, CO 80206, United States. E-mail:
Kozorae@njheatlh.org 

S. TARTAR, M. MACE, R. MARTINO & D. LOVEJOY. A Survey of
Regional Referring Providers’ Use of and Perceived Utility of Neu-
ropsychological Services.
Objective: Clinicians from a range of specialties (medicine, nursing,
psychology, social work, etc.) refer patients for neuropsychological eval-
uation, but little is known about aspects of neuropsychological evalua-
tion that providers do and do not find useful.
Participants and Methods: A range of regional clinicians were sur-
veyed regarding their use of and satisfaction with neuropsychological
evaluations and recommendations; contributions of evaluations to di-
rect patient care; and their perception of resulting improvements in pa-
tient quality of life.
Results: Preliminary findings (1% response rate after 2 months, 71
completed surveys) suggest that clinicians generally found neuropsy-
chological evaluations to be useful in the treatment of their patients.
Physicians remain the primary referral source for neuropsychological
evaluations (53.6%), with nursing specialists as the second most com-
mon referring provider (40.5%). Consistent with previous research, re-
spondents referred patients most often for diagnostic purposes and treat-
ment recommendations. Lack of familiarity with neuropsychology the
primary obstacle to referral cited by non-M.D. clinicians. Medical doc-
tors indicated that, while they were familiar with the service, other fac-
tors (e.g. specialty, such as primary care or obstetrics) reduced referrals.

Conclusions: Most clinicians rated the implementation of treatment
recommendations was only somewhat useful in improving patient re-
covery, suggesting that this may be an area of focus for neuropsychol-
ogists interested in maximizing evaluation usefulness. Initial low re-
sponse rate represents a current weakness, with data continuing to be
collected. However, current results confirm initial hypotheses, with
needed focus on the referral process, clinical access to neuropsycholog-
ical services, clinician education regarding contributions of neuropsy-
chology to patient care, and recommendation utility.
Correspondence: Sarah Tartar, Ph.D., Hartford Hospital/Institute of
Living, 80 Seymour Street, Hartford, CT, CT 06102, United States. E-
mail: startar@harthosp.org 

C.A. MAHONEY, M.A. ROCQUE & A. PODRAZA. A Neuropsycho-
logical Comparison Study of Differing Types of Maltreatment on
School-Age Children.
Objective: Few studies have examined whether neuropsychological dif-
ferences exist between children with diverse trauma histories. The lit-
erature is mixed regarding the relationship between different forms of
maltreatment and cognitive functioning of children. The objective of
this study was to determine whether children who suffered abuse and
neglect (AN) exhibited a different neuropsychological profile from chil-
dren with neglect only (NO).
Participants and Methods: Data on neuropsychological assessments
of 73 children (42 AN, 31 NO) were collected. The children ranged from
7-12 years of age, were victims of maltreatment, and living in foster or
adoptive care. Exclusion criteria included: FSIQ below 70, and known
neurological disorder. The test battery included measures of neurocog-
nitive ability, academics, and behavior.
Results: Bivariate and multivariate analyses indicated that the two
groups did not differ statistically on neuropsychological measures, with
few exceptions. Mean IQ scores were low for both groups (-0.67 SD).
The only significant differences were found on behavioral measures, with
the AN group scoring higher on measures of aggressive behavior (p=.048)
and thought problems (p=.01).
Conclusions: These results support a growing body of literature that
suggests different trauma categories are not associated with differing
cognitive abilities. The behavioral data suggested that children with
abuse histories were more prone to be physically aggressive and exhibit
thought problems. These data appear to support literature suggesting
higher rates of aggressive behavior and possible linkage to develop-
ment of psychiatric disorders in individuals with abuse histories. Clin-
ical implications exist for targeted early intervention techniques for pre-
vention of further deterioration later in life for victims of abuse.
Correspondence: Anthony Podraza, PhD, Neuropsychology of Maine,
Eastern Maine Medical Center, 824 Stillwater Ave, Suite B, Bangor,
ME 04401, United States. E-mail: apodraza@emh.org 

C. MYERSON, H. KATZEN, R. LEWY, F. NAHAB & B. LEVIN. Re-
defining the Link Between Apathy and Cognition in Parkinson’s
Disease.
Objective: Apathy is a common neuropsychiatric symptom in Parkin-
son’s disease (PD) and has been linked to cognitive dysfunction. Cog-
nitive, emotional, and behavioral subtypes of apathy have been pro-
posed, but the impact of each subtype on cognition is not known. This
study explored the contribution of each apathy subtype to cognitive de-
cline and specific neuropsychological impairments in PD.
Participants and Methods: Seventy-three patients with idiopathic
PD underwent detailed neuropsychological evaluation including com-
pletion of the Apathy Evaluation Scale (AES). The AES was divided into
cognitive, emotional, and behavioral sub-scales based on Marin et al.,
(1991). Standardized z-scores were calculated for tests of executive func-
tion, language, memory, and visuospatial skills. A global cognitive score
was calculated by averaging the z-scores across all tests administered.
Correlation and regression analyses were employed to further define
the relationship between apathy and neuropsychological function.
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Results: Overall, higher levels of apathy were associated with greater
cognitive dysfunction (p = .022). When specific subtypes of apathy were
examined, only cognitive apathy predicted neuropsychological test per-
formance (p = .012). That is, patients scoring high on cognitive apathy
demonstrated greater neuropsychological impairments. In contrast, nei-
ther behavioral nor emotional apathy predicted cognitive performance.
Correlational analyses indicated that cognitive apathy was associated
with executive dysfunction (p = .004) but not other cognitive domains.
Conclusions: These results suggest that the link between neuropsy-
chological dysfunction and apathy is driven by mental disengagement
(cognitive apathy) as opposed to flattening of affect and behavioral with-
drawal. This study also lends support to prior research showing that ap-
athy is linked to frontal executive impairments.
Correspondence: Connie Myerson, M.S., Psychology, University of Mi-
ami, 5665 Ponce de Leon Blvd, Coral Gables, FL 33124, United States.
E-mail: cmyerson@med.miami.edu 

D.G. NEMETH, T.W. OLIVIER, L.T. WHITTINGTON & N.E. MAY.
Integrating the Practices of Outpatient Clinical Neuropsychology
and Medical Psychology.
Objective: As more clinical neuropsychologists are actively designing
and implementing intervention strategies for attentional, learning dis-
abled, and brain damaged individuals, the issue of integrating psy-
chopharmacological management into the overall intervention program
must be addressed. In the State of Louisiana, clinical medical neu-
ropsychologists now have prescriptive authority. 
With the concurrence of the individual’s primary care/attending physi-
cian, clinical medical neuropsychologists can prescribe and titrate ap-
propriate medications as a part of the individual’s overall treatment plan.
Participants and Methods: Several examples of individual neuropsy-
chological rehabilitation programs, wherein medication manage-
ment/titration plays an integral part, will be outlined. Medication choices
and titration schedules will be addressed.
Results: The integration of neuropsychological rehabilitation and psy-
chopharmacological intervention is clearly a more comprehensive form
of overall case management when it is performed by the clinical med-
ical neuropsychologist. This results in a more efficient and cost-effec-
tive intervention system.
Conclusions: As more clinical neuropsychologists complete post-doc-
toral programs in medical psychology, they will experience far more flex-
ibility in case management. Being able to choose, titrate, and/or regu-
late medication in response to an individual’s observable difficulties
and/or progress during a treatment session is an exciting new vista. This
will hopefully encourage more clinical neuropsychologists to move be-
yond the “evaluating professional” role in order to serve in the more
comprehensive “treating professional” role.
Correspondence: Darlyne G. Nemeth, Ph.D., M.P., A.B.M.P., The Neu-
ropsychology Center of Louisiana, LLC, 4611 Bluebonnet Blvd, Ste. B,
Baton Rouge, LA 70809, United States. E-mail: dgnemeth@gmail.com 

A. NORDLUND, M. GOTHLIN & W. ANDERS. The Effects of Vas-
cular Disease and Alzheimer-typical Biomarkers in MCI: Additive
or Synergetic?
Objective: To study the cognitive profiles of three groups diagnosed with
Mild Cognitive Impairment (MCI), one with vascular disease (MCI-vas),
one with Alzheimer-typical (AD)biomarkers (MCI-bio) and one with
both vascular disease and AD biomarkers (MCI-vasbio).
Participants and Methods: One hundred and eighty-two consecutive
subjects (MCI-vas=52, MCI-bio=84, MCI-vasbio=46) diagnosed with
MCI between 2001 and 2007 were examined with a neuropsychologi-
cal test battery comprising the cognitive domains speed/attention, mem-
ory, visuospatial function, language and executive function. Eighty-six
MCI subjects with neither vascular disease or AD biomarkers (MCI-
no)were later added for comparison.
Results: The groups did not differ significantly in terms of education
or MMSE score, while MCI-vasbio were slightly older. Corrected for

age, MCI-vas and MCI-bio performed quite similarly neuropsycholog-
ically, whereas MCI-vasbio performed poorer than the other groups.
The only significant differences between MCI-vas and MCI-bio were
on memory tests, MCI-bio performing slightly worse. While MCI-vas
and MCI-bio performed close to MCI-no on most tests, MCI-vasbio per-
formed significantly worse on speed/attention, visuospatial, language
and executive tests, with the most clear-cut differences on an execu-
tive test.
Conclusions: Considering the small differences between MCI-vas and
MCI-bio, vascular disease alone does not seem to cause a specific cog-
nitive profile, whereas AD typical biomarkers seem to be associated only
with poorer memory performance. The combination, on the other hand,
seems to be associated with marked impairment. Considering the
markedly greater impairment in the MCI-vasbio group, we suggest that
the effects of vascular disease and AD biomarkers are synergetic rather
than additive.
Correspondence: Arto Nordlund, PhD, Institute of Neuroscience and
Physiology, Sahlgrenska Academy at Göteborg University, SU/Molndal,
Wallinsgatan 6, Molndal 431 41, Sweden. E-mail: arto.nordlund@
neuro.gu.se

A. OLSZEWSKI, S.A. WARSCHAUSKY & P. DIXON THOMAS. So-
cialIntegrationinChildrenwithDifferingOnsetandTypeofDisability.
Objective: This study examined differences in social integration of chil-
dren with congenital neurodevelopmental conditions (ND), traumatic
brain injury (TBI), and physical impairment (PI).
Participants and Methods: Fifty-one children with cerebral palsy or
spina bifida, 14 children with TBI, 18 with a physical impairment, and
60 typically developing (TD) children, ages 6-12 participated in the
study. Friendship characteristics and friendship quality were examined
with measures of social networks (e.g., number of and ages of friends),
social behaviors, and friendship attributes. Instruments were adminis-
tered to parents and children, including the Social Network Inventory
for Children- Child Version, Friendship Quality Questionnaire-Revised,
and Personality Inventory for Children, Second Edition.
Results: MANOVA for friendship characteristics revealed a significant
main effect for Group; Wilks’ Lambda = 0.74, F(18, 379.495) = 2.37,
p = .001. Post hoc analyses showed children in the ND group had fewer
playmates overall than did children in the TD group, F(3, 142) = 5.47,
p = .001. The TD group had a greater number of non-related friends
than the ND group, F(3, 142) = 6.18, p = .001. Children in the TD group
reported more contact with their friends as compared to children in the
ND group, F(3, 142) = 3.24, p = .024. With regard to friendship qual-
ity, the main effect for Group was not significant.
Conclusions: Among children with different types of disabilities, there
are significant differences in friendship characteristics, but not in some
aspects of friendship quality. Findings support the need for continued
emphasis on programs that support the social development of children
with disabilities.
Correspondence: Amy Olszewski, Eastern Michigan University, Depart-
ment of Psychology, 537 Mark-Jefferson, Ypsilanti, MI 48197, United
States. E-mail: amyolsz@gmail.com 

V. PARRA, C. GARVAN, C. JACOBSON, R. RODRIGUEZ, H. FER-
NANDEZ, A. FOGEL, B. SKOBLAR, D. BOWERS, M. OKUN &
B. KLUGER. The Prevalence and Clinical Significance of Fatigue
following Deep Brain Surgery in Parkinson’s Disease.
Objective: To determine the prevalence of clinically significant fatigue
following Deep Brain Stimulation (DBS) surgery in Parkinson’s disease
(PD), and its impact on Health Related Quality of Life (HR-QOL).
Participants and Methods: We recruited 45 subjects, who had un-
dergone DBS surgery. At least one year following DBS placement, they
were administered the Fatigue Severity Scale (FSS), the Parkinson’s Dis-
ease Questionnaire of HR-QOL (PDQ), the Marin Apathy Index, the
Beck Depression Inventory, the Beck Anxiety Inventory, the UPDRS and
standard neuropsychological tests of cognition.
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Results: 58% of subjects reported moderate to severe fatigue based on the
FSS. FSS scores were significantly associated with a composite rating of
HR-QOL from the PDQ (r = 0.38, p = 0.01). Fatigue was also associated
with depression (r = 0.47, p = 0.01) and anxiety (r = 0.49, p < 0.01) but
not apathy, UPDRS, or any neuropsychological tests scores. Depression pre-
operatively was the only predictive factors of fatigue (r = 0.48, p = 0.03)
Conclusions:Fatigue is a commonnon-motor symptomfollowingDBSsur-
gery that significantly impacts HR-QOL. Our data suggest that fatigue may
be related to other mood disturbances associated with PD and DBS surgery.
Correspondence: Veronica Parra, N/A, Neurology, University of Colorado
Health Sciences, 8401 Harrison Way, Thornton, CO 80229, United
States. E-mail: veronica.parra@email.cudenver.edu 

J. PERRY AVERY, A. DEBASTOS, J. NEWMAN, S. MEACHEN,
D. BATTON & S. RAZ. Preterm - Birth Preschoolers With In-
trauterine Growth Restriction: a Comparison of Neuropsycholog-
ical Outcome With Birthweight Controls.
Objective: Outcome studies of preterm infants with intrauterine growth
restriction (IUGR) typically use a preterm comparison group equated
on gestational age. Our objective was to compare the neuropsychologi-
cal outcome of preterm children with IUGR to a birthweight - matched
comparison group with appropriate growth for gestational age (AGA).
Participants and Methods: Thirty preschoolers without cerebral palsy
(60 ± 8 months corrected age) born < 36 weeks with IUGR (birthweight
stratified by gestational age < 10th percentile) were compared to 30
AGA preschoolers (58 ± 10 months), matched for birthweight (within
200g) and for sex. Average birthweights were 1,274 ± 367g for the IUGR
group vs. 1,277 ± 345g for the controls, while average gestational ages
were 32 ± 2.5 weeks for the IUGR group vs. 28.5 ± 3.0 weeks for the
controls. Outcome measures were general intelligence (WPPSI-R), lan-
guage (PLS-3), and motor (PDMS-II) skills.
Results: The multivariate analysis of neuropsychological measures, with
SES, days ventilation, and number of perinatal complications as co-
variates, revealed that despite longer gestation and decreased time on
the respirator (4.47 ± 11.81 days vs. 14.63 ± 23.58 days for the IUGR
and controls), the IUGR group obtained lower scores on the PDMS-II
Fine Motor scale (Fs [1, 51] = 4.67, p < .05). No significant group dif-
ferences were observed on other measures.
Conclusions: IUGR should be considered together with birthweight in
evaluating the motor outcome of preterm children. The added risk of
IUGR may outweigh the beneficial effects of several additional weeks
of gestation on fine motor development.
Correspondence: Sarah Raz, Ph.D., Merrill Palmer Institute, Wayne
State University, Merrill Palmer Institute, 71 E. Ferry St., Detroit, MI
48202, United States. E-mail: sarahraz@wayne.edu 

S.J. PULLEN, T.M. BROWN, S. STEAD & C.A. WALL. Neuropsy-
chiatric Outcomes Of Pediatric Deep Brain Stimulation.
Objective: Deep brain stimulation (DBS) has been successfully used to
treat a variety of adult neurologic and psychiatric conditions (e.g., Parkin-
son’s Disease). However, the efficacy of DBS in adults has been tempered
by documented psychiatric and cognitive complications, including sui-
cide and verbal/language decline, necessitating careful pre- and post-
surgical evaluations screening for these potential complications. In fact,
risk for such negative sequelae can determine whether or not surgery pro-
ceeds. More recently, DBS has been used to treat a range of neurologic
conditions, including movement disorders, in the pediatric population.
Despite increasingly widespread use of DBS in children and adolescents,
there is scant literature documenting the safety of DBS in this popula-
tion, specifically pertaining to potential cognitive and psychiatric sequela.
Participants and Methods: Here we present the pre- and post-neu-
ropsychological functioning of two adolescents (ages 13 and 17) who
underwent DBS for movement disorders (dystonia and Tourette’s syn-
drome, respectively) at the Mayo Clinic, Rochester. One patient was
treated with bilateral internal globus pallidus (GPi) stimulation, the
other with bilateral central-median perifascicular nucleus implantation.

Results: Overall, no psychiatric or cognitive sequela that could be at-
tributed to DBS were observed. Most importantly, despite having sig-
nificant premorbid cognitive impairment or mood problems, patients
did not exhibit worsened symptoms after surgery. In fact, both patients
reported improvement in adaptive functioning and quality of life in the
context of generally stable cognitive functioning noted on formal psy-
chometric testing.
Conclusions: These findings provide preliminary outcome information
for guiding future clinical and research endeavors with pediatric DBS
patients.
Correspondence: Tanya M. Brown, Ph.D., Psychiatry and Psychology,
Mayo Clinic, 200 First Street SW, Mayo W-11, Rochester, MN 55905,
United States. E-mail: brown.tanya1@mayo.edu 

C.A. RACINE, J. GRACE, C.E. KREUGER, D. CAHN-WEINER,
J. ROTHLIND, G.A. GLASS, P.A. STARR & J.L. OSTREM. Effect of
Subthalamic Nucleus (STN) Deep Brain Stimulation (DBS) on Cog-
nition and Mood in Individuals with Primary Cranial and Cervical
Dystonia.
Objective: STN DBS, a well-established therapy in advanced Parkin-
son’s disease (PD), has recently been shown to be a potentially effective
therapy for individuals with primary dystonia as well. After STN DBS
in PD, some studies have demonstrated negative cognitive and mood
changes. One goal of this ongoing clinical trial was to investigate the
effect of STN DBS on cognition and mood in patients with primary
dystonia.
Participants and Methods: To date, nine individuals with severe med-
ically refractory primary cranial and cervical dystonia have enrolled
[mean age: 47.33 +/-13.97, range 23-72; 5M/4F]. Here we report base-
line and 6 month post-operative neuropsychological testing from the
first eight individuals. Age-adjusted z-scores were used in the statisti-
cal analyses.
Results: At baseline, patients performed below average (z<-1.0) on tasks
of information processing speed (Trails A & B), verbal learning and re-
call (HVLT-R). Depressive symptoms ranged from minimal to severe.
As a group, six months after intervention, there were no areas of sig-
nificant cognitive or mood decline. Interestingly, there was a significant
improvement in information processing speed (TrailsA p=.0075; TrailsB
p=.05).
Conclusions: In this preliminary study, STN DBS in dystonia appears
to have minimal negative impact on cognition and mood. Rather, there
was notable improvement in processing speed. This raises the possibil-
ity the negative cognitive and mood side effects previously associated
with STN-DBS in PD may be disease specific and not as relevant in the
dystonia population. Larger studies with longer follow-up will be needed
to confirm these findings.
Correspondence: Caroline A. Racine, Ph.D., Neurology, University of
California San Francisco, 350 Parnassus Ave., Suite 905, San Fran-
cisco, CA 94143, United States. E-mail: caroline.racine@gmail.com 

V. RAMOS, D. BODIN, K. YEATES & A. GEST. Predictors of Cog-
nitive Ability in Preterm Infants with Bronchopulmonary Dyspla-
sia at Preschool Age.
Objective: Children with bronchopulmonary dysplasia (BPD) and other
neonatal complications related to preterm birth are at-risk for cogni-
tive deficits and academic difficulties. Studies of neurodevelopmental
outcome in this population have produced varied results, with rates of
impairment ranging from 12-80%. BPD survivors are at risk for aca-
demic delays and receive more special education services than term-
born children. The current study compares the validity of develop-
mental assessment, gestational age, and neonatal complications as
predictors of cognitive ability in preschool children diagnosed with BPD
in infancy.
Participants and Methods: Participants included 26 children with
BPD referred from the BPD Clinic at Nationwide Children’s Hospital.
They were administered the Bayley Scales of Infant Development (BSID-
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II) at age 24 months and the Wechsler Preschool Primary Scale of In-
telligence (WPPSI-3) at age 37 months. Multiple regression analysis was
conducted with the WPPSI-III Full Scale IQ as the dependent variable.
Independent variables included neonatal complications, gestational age,
and the BSID-II-Cognitive Composite.
Results: Gestational age and the presence of neonatal complications
contributed significantly to the prediction of the WPPSI-III Full Scale
IQ when entered first in the analysis; however, neither remained signif-
icant after accounting for performance on the BSID-II, which accounted
for unique variance when entered in the second step. Notably, gesta-
tional age and neonatal complications predicted performance on the
BSID-II.
Conclusions: The results indicate that early developmental assess-
ment is a better predictor of later cognitive ability than gestational-age
and neonatal complications in preschool children diagnosed with BPD
in infancy.
Correspondence: Vanessa Ramos, Ph.D., Nationwide Children’s Hospi-
tal, 700 Children’s Drive, Columbus, OH 43205, United States. E-mail:
vanessa.ramos@nationwidechildrens.org 

S. RANE & J.M. FLETCHER. Adaptive Functioning in Children with
Spina Bifida Myelomeningocele (SBMM).
Objective: SBMM is the most common type of Spina bifida, and accounts
forabout80%of thecaseswithSpinabifida.ChildrenwithSBMMare shown
to have variety of motor deficits, and weaknesses in reading comprehension,
arithmetic, working memory and attention. One area of study that has not
yet been well established is which factors contribute to adaptive behavior
in this population. We addressed this question by using the Scales of Inde-
pendent Behavior – Revised (SIB-R), and identified demographic, cogni-
tive, environmental, medical and imaging predictors of different aspects of
adaptive behavior as measured by the various domains of the SIB-R.
Participants and Methods: The study sample consisted of 298 chil-
dren with SBMM and shunt-treated hydrocephalus and 111 develop-
mentally normal controls. In addition to neuroimaging, the children
completed cognitive tasks. Rating scales were completed by parents.
Results: n comparison with the normal controls, the SBMM sample showed
a unique pattern of performance across the SIB-R subscales. The mean stan-
dard scores on motor, personal living and community living were in the im-
paired rangeas compared to theLanguageandSocialCommunication score,
which was in the low average range. Hierarchical multiple regression indi-
cated that the predictors varied across the different domains of the SIB-R.
Conclusions: Children with SBMM and shunt-treated hydrocephalus
show a range of adaptive outcomes, but language/social communication
seems to be relatively unimpaired. The predictors of adaptive behavior
vary according to the domains. This understanding can help us develop
specific interventions in improving independent functioning in SBMM.
Correspondence: Shruti Rane, M.A., UCLA Semel Institute, 760 West-
wood Plaza, 68-230, Los Angeles, CA CA, United States. E-mail: shruti.
rane@gmail.com 

J. REESMAN, C. MCGILL & G.A. GIOIA. Serial Neuropsychologi-
cal Assessment of Sturge-Weber Syndrome Post-Hemispherectomy:
3 Case Presentations.
Objective: Sturge-Weber syndrome (SWS) is a rare neurocutaneous dis-
order associated with seizures and varying degrees of abnormal cortical
vascular development and/or calcification occurring in approximately
1 in 50,000 live births. Three cases highlight neuropsychological out-
comes in SWS post-hemispherectomy as little has been published with
this patient group.
Participants and Methods: Three children with SWS and hemi-
spherectomy before 12 months of age (patient 1, male, left hemi-
spherectomy; patient 2, male, right hemispherectomy; patient 3, female,
right hemispherectomy) underwent two or more serial neuropsycholog-
ical assessments between ages 4-11. Assessments examined general in-
tellectual, language, visual-spatial, memory, attention, executive con-
trol, fine motor, and social-emotional functioning.

Results: Verbal intellectual functioning was a strength for all while vi-
sual/nonverbal functioning was below average for patients 2 and 3
(patient 1 VIQ SS=90-96, PIQ SS=89-91; patient 2 VIQ SS= 88-96,
PIQ SS=57-76; patient 3 VIQ SS=102, PIQ SS=71). Noteworthy weak-
nesses were commonly evident in attentional and executive functioning
(e.g., patient 1 BRIEF Working Memory, Tower of London; patient 2
BRIEF Working Memory, Tower of London; patient 3 TEA-Ch Sky
Search, Creature Counting) as well as bilateral weaknesses in fine mo-
tor functioning with particular deficits on the side contralateral to the
hemispherectomy.
Conclusions: Three cases of SWS with early hemispherectomy demon-
strate generally positive outcome with profiles of specific impairment.
Young age at hemispherectomy and early intervention may be positive
factors. These cases highlight specific neuropsychological weaknesses in
executive functioning that previously received little attention in this
unique population with implications for developmental brain-behavior
relationships.
Correspondence: Jennifer Reesman, Ph.D., Pediatric Neuropsychology,
Children’s National Medical Center, 17800 Shady Mill Road, Derwood,
MD 20855, United States. E-mail: jreesman@cnmc.org 

H.K. RYLAND, A.J. LUNDERVOLD, I. ELGEN & M. HYSING. The
protective effect of normal to high intellectual function on mental
health in children with a chronic physical illness.
Objective: The aim of the study was to explore if normal to high IQ has
a protective effect on mental health in children with CI, and if this ef-
fect is more substantial than in a group of children without any chronic
physical illness (NCI).
Participants and Methods: All subjects participated in the Bergen
Child Study (BCS), of whom 96 children met the criteria of a CI (the
CI-group). Another 96 children without CI, matched on FSIQ-level, were
included in a comparison group (the NCI-group). CI and mental health
were assessed during a diagnostic interview (Kiddie-SADS-PL), gener-
ating psychiatric diagnoses and information about the general level of
functioning. IQ was measured by the WISC-III Full Scale score (FSIQ).
Based on the FSIQ, the children were allocated to a group defined ac-
cording to one of three FSIQ-levels: “very low” (<70),”low” (70 to 84),
or “normal to high” (>84).
Results: Children with a normal to high FSIQ-level had a significantly
lower frequency of psychiatric disorders than children with a very low
and low FSIQ-level, and the general level of functioning increased as a
function of higher FSIQ. This was true both for children with and with-
out CI.
Conclusions: The present study showed an overall protective effect of
normal to high intellectual function on mental health, an effect that was
as substantial in children without a CI as in children with a CI.
Correspondence: Hilde K. Ryland, Cand.psychol/Master in Psychology,
Centre for Child and Adolescent Mental Health, University of Bergen,
Jon Lunds plass 3, Bergen 5020, Norway. E-mail: hilde.ryland@rbup.
uib.no 

S. SANCHEZ, F. OSTROSKY-SOLÍS, J. ALBERÚ-GÓMEZ &
L.E. MORALES-BUENROSTRO. Cognitive Functioning Before and
After Kidney Transplant.
Objective: To assess the prevalence of cognitive impairment in Chronic
Kidney Disease (CKD) patients and the impact of kidney transplanta-
tion on neuropsychological functioning.
Participants and Methods: Transversal phase: 120 CKD patients and
41 healthy donors –control group- were evaluated with the Neuropsi At-
tention and Memory, Hospital Anxiety and Depression Scale, Epworth
Sleepiness Scale and Hachinski Ischemic Scale. Longitudinal phase: Of
these 120 patients, 42 were assessed with the same instruments before
kidney transplant (KT). 28 of them were followed up 6 months after
transplantation and 15, were also assessed 1 year after KT. Kidney donors
of patients were evaluated at same times of study group for comparison
purposes.
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Results: Global neuropsychological impairment was present in 23% of
CKD patients. Specific neuropsychological patterns for End Stage Re-
nal Disease and hemodialysis patients were observed. Global cognitive
functioning improved after KT (when learning effects were controlled).
Possible factors associated with cognitive impairment before KT and
cognitive improvement after KT were determined.
Conclusions: As CKD progress, some patients may present mild cog-
nitive disorders, but this may progress to a moderate or severe impair-
ment in other group of patients. CKD has an impact in attention and
executive functions, probably due to uremic-related mechanisms. He-
modialysis seems to affect cerebral regions involved with memory func-
tioning. Renal transplant is suggested as an ideal solution to eliminate
factors that impact over cognitive functioning.
Correspondence: Sofia Sanchez, Department of Neurology and Psychi-
atry. National Institute of Medical Sciences and Nutrition Salvador
Zubirán., Vasco de Quiroga 15, Sección XVI, Mexico 14000, Mexico. E-
mail: sofiasan@yahoo.com 

D.D. SCHWARTZ, M.E. AXELRAD & B.J. ANDERSON. Neuropsy-
chological Screening at Diabetes Diagnosis: Preliminary Findings.
Objective: This retrospective chart review investigates the relationship
between neuropsychological functioning at diagnosis of Type 1 dia-
betes and medical adherence, to identify early markers of risk for poor
diabetes control. It was hypothesized that 1) neuropsychological dys-
function would increase the likelihood of nonadherence resulting in acute
complications, and 2) behaviorally-dysregulated children would miss
more clinic appointments.
Participants and Methods: Seventy-eight children ages 3 – 17 were
seen for neuropsychological screening within 3 days of diabetes diag-
nosis. They were administered a short neuropsychological test battery
(Trails A and B, Grooved Pegboard, Verbal Fluency, Digit Span, VMI;
n = 73), and their caregivers completed a standardized measure of ex-
ecutive functioning (BRIEF; n = 78), an ADHD symptom index (n =
51), and a semi-structured interview. Data were analyzed via consecu-
tive ANOVAs with acute complications (indexed by diabetes-related ER
visits) and missed appointments as the dependent variables.
Results: ER visits within 9 months following diabetes diagnosis were
predicted by performance on Trails A (p = .023), Trails B (p < .001),
FAS (p < .001), Animal fluency (p < .001), Grooved Pegboard (p < .001),
and VMI (p < .001). Parent ratings of executive functioning and ADHD
symptoms did not predict nonadherence, but children with prior reported
history of ADHD were more likely to miss appointments (p < .05).
Conclusions: Findings indicate that neuropsychological screening at
diabetes diagnosis can identify children at risk for acute medical com-
plications and missed clinic appointments early in the course of illness.
This has implications for understanding the role of neuropsychological
functioning in medical adherence.
Correspondence: David D. Schwartz, PhD, Pediatrics, Baylor College
of Medicine, 6621 Fannin Street, CC 1630, Houston, TX 77030-2399,
United States. E-mail: ddschwar@bcm.edu 

C.M. SMART & L. RENTERIA. Mentoring in Neuropsychology: In-
cidence and Impact on Professional and Psychosocial Functioning
with a Focus on Women and Minorities.
Objective: The virtues of mentorship in academia have long been extolled.
Within the field of neuropsychology, there have been recent initiatives for
mentorship targeted specifically toward women and minorities, under-
standing the diversification of our profession and of our clientele. How-
ever, systematic research examining incidence and impact of mentorship
among early-career neuropsychologists has yet to be forthcoming.
Participants and Methods: We created an anonymous online survey
to be administered to trainees and early-career neuropsychologists (i.e.,
less than or equal to 5 years following residency), recruited via pre- and
post-doctoral neuropsychology training programs and select listservs.
Results: Three hundred and thirty-two individuals completed the sur-
vey (74% female, 82% Caucasian). Ninety-two percent had at least one

mentor: this was most commonly a postdoctoral supervisor (33%), with
only 3% being matched through a formal matching program. Men-
tor/mentees tended to be matched on ethnicity (68%) and sexual ori-
entation (63%) but not necessarily gender (49%), although these vari-
ables were not deemed a necessary part of the relationship. Degree of
burnout in the sample was relatively low. The average respondent was
satisfied with their decision to become a neuropsychologist, with no sig-
nificant difference between those with and without mentors. However,
9% reported having received no formal diversity training and 40% were
less than satisfied with their training to work with diverse populations.
Conclusions: While current findings suggest that early-career neu-
ropsychologists are thriving in our profession, we may still be lacking
in attending to the needs of diverse trainees and clientele. Implications
of the findings are discussed.
Correspondence: Colette M. Smart, PhD, NJ Neuroscience Institute, JFK
Johnson Rehabilitation Institute, New Jersey Neuroscience Institute,
65 James Street, Edison, NJ 07302, United States. E-mail: csmart@
solarishs.org

B. SPICKARD & J. SUHR. Relation of Cogniphobia to Cognitive
Test Performance in Chronic Headache.
Objective: Fear avoidance and pain catastrophizing are known to be
related to chronicity of pain, avoidance of behaviors that might elicit
pain (kinesophobia), and increased risk for pain-related disability. A re-
lated construct that has received little attention is cogniphobia, the fear
that cognitive exertion will exacerbate headache-related pain, which was
first described more than a decade ago as a factor potentially related to
failure on symptom validity tasks in patients with chronic pain. In the
present study, we examined the relationship of cogniphobia to anxiety
and to cognitive test performance.
Participants and Methods: Participants were 42 non-treatment seek-
ing young adults who reported at least several months’ history of chronic
headaches (4 or more per month) on a pre-study medical screen. Indi-
viduals completed measures of state depression, state anxiety, and cog-
niphobia, and were administered a brief cognitive battery as part of a
larger study.
Results: All individuals passed the validity subsets of the Word Mem-
ory Test (WMT). High cogniphobia was related to worse recall (WMT
free recall subtest r = -.39, p <.01), and to worse performance on the
Paced Auditory Serial Addition Test, rs from -.12 to -.34.  In addition,
high cogniphobia was related to higher pre-test stress (State Trait Anx-
iety Inventory state score, r = .37, p < .01), although pre-test anxiety
was not related to cognitive test scores. Cogniphobia was not related to
pre-test depression or to current headache level.
Conclusions: Results suggest that pain-related fear may in fact be a
factor contributing to lower cognitive test scores in those with chronic
headache.
Correspondence: Julie Suhr, Ph.D., Psychology, Ohio University, 200
Porter Hall, Athens, OH 45701, United States. E-mail: suhr@ohio.edu 

J. WARD, L. BURRELL, M. NAQIBUDDIN, D. POWERS, S. BARR,
L. KLEM & M. PETRI. Cognitive Functioning and Work Status in
Systemic Lupus Erythematosus.
Objective: The presence of cognitive and mood difficulties in systemic
lupus erythematosus (SLE) is well established. However, the relation-
ship of cognitive functioning and mood to work status has been rarely
investigated in SLE. In the current study, we assessed cognitive and
adaptive functioning and mood in working and disabled SLE patients
and healthy control participants.
Participants and Methods: Participants were 24 working SLE patients
(95.8 % female; 14 Caucasians and 10 African Americans, mean age
41.8 years), 10 disabled SLE patients (90% female; 4 Caucasians and
6 African Americans, mean age 47.8), and 16 controls (56.3% female,
12 Caucasians and 4 African Americans, mean age 39.7). Study par-
ticipants were administered a comprehensive neuropsychological bat-
tery and measures of mood and adaptive functioning.
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Results: Although working SLE and control participants performed
comparably on cognitive measures, disabled SLE patients exhibited sig-
nificantly poorer performance on measures of processing speed, mental
flexibility, inhibitory control, complex problem solving, visual learning
and memory, implicit learning, visuoconstruction, and fine motor speed.
Additionally, disabled SLE patients exhibited significantly lower ver-
bal learning and memory than working SLE patients. Both working and
disabled SLE patients endorsed a significantly greater degree of de-
pressive symptoms than controls.
Conclusions: The current results indicate notable cognitive deficits
among disabled SLE patients. Although endorsing a significantly greater
degree of depressive symptoms than controls, working SLE patients per-
formed comparably to controls on cognitive measures. Thus, cognitive
deficits beyond those associated with depression may be related to dis-
ability status in SLE. These preliminary data are part of an ongoing
study, which will ultimately allow more direct investigation of the rela-
tionship between cognitive functioning and work status in SLE
Correspondence: Julianna Ward, Ph.D., Psychiatry & Behavioral Sci-
ences, Johns Hopkins University/Hospital, Meyer 218, Div. of Med. Psy-
chology, 600 N. Wolfe Street, Baltimore, MD 21218, United States. E-
mail: jward24@jhmi.edu 

Invited Symposium:
Structural and Functional Cerebral Asymmetries:

Handedness, Hormones, and Developmental
Disorders.

Chair: Ian Kirk

10:15–11:45 a.m. 

I.J. KIRK, G. BADZAKOVA, K.E. WALDIE & M. HAUSMANN. Struc-
tural and Functional Cerebral Asymmetries: Handedness, Hor-
mones, and Developmental Disorders.
Symposium Description: Hemispheric specialisation is now well es-
tablished in the human brain. In the majority of the healthy popula-
tion, language functions are lateralised to the left hemisphere, while the
right hemisphere specialises in visuospatial functions. There is little ev-
idence however, for structural asymmetries that have been proposed to
support these functional asymmetries. In the first talk of this sympo-
sium, we present data from diffusion tensor imaging (DTI) that indi-
cates there are significant microstructural differences between the hemi-
spheres across a number of areas in right-handed males. This data is
compared to functional EEG measures for right-, and right-handers,
and for those with schizophrenia or ADHD. In the second talk, func-
tional asymmetries in right-, and left-handers are explored in greater
detail across a variety of cognitive domains. In the third talk, atypical
asymmetries in people with dyslexia are discussed. Finally, although
cerebral asymmetries are relatively stable in men, they change during
the menstrual cycle in women, suggesting that sex hormones play an im-
portant role in modulating functional brain asymmetries. The final talk
in this symposium will discuss the mechanism of action, functional
consequences, and significance of sex hormones in cerebral processes.
Correspondence: Ian J. Kirk, PhD, Psychology, University of Auckland,
Private Bag 92019, Auckland 1142, New Zealand. E-mail: i.kirk@
auckland.ac.nz 

I.J. KIRK & S.J. IWABUCHI. Hemispheric Asymmetries in White
Matter Architecture.
Objective: Hemispheric specialisation is now well established in the hu-
man brain. In the majority of the healthy population, language func-
tions are lateralised to the left hemisphere, while the right hemisphere
specialises in visuospatial functions. While such functional asymmetries
are well-documented, there is little evidence for structural asymmetries
that have been proposed to support them.

Participants and Methods: With the use of diffusion tensor imaging
(DTI) we investigated cerebral hemispheric asymmetries in white mat-
ter microarchitecture. Twenty-nine right-handed males underwent DTI,
and fractional anisotropy (FA) was calculated for four brain regions
within each hemisphere: the frontal, temporal, parietal and occipital.
Results: A significant rightward asymmetry in FA was observed across
the parietal lobes, areas primarily involved in spatial and attentional
processes. The parietal lobes also showed significantly higher FA values
than the other lobes in both hemispheres. Finally, in only the left hemi-
sphere the temporal lobe FA was significantly higher than the occipital.
Conclusions: These findings will be discussed with reference to EEG
measures of interhemispheric communication in right-, and left-han-
ders, and in people with schizophrenia and ADHD.
Correspondence: Ian J. Kirk, PhD, Psychology, University of Auckland,
Private Bag 92019, Auckland 1142, New Zealand. E-mail: i.kirk@
auckland.ac.nz 

G. BADZAKOVA. Functional Lateralization and Handedness: an
fMRI Study.
Objective: Lateralization for language production, spatial attention and
face recognition was assessed.
Participants and Methods: 155 healthy subjects (103 right-handers,
52 non-right handers) using fMRI-derived laterality indices.
Results: Most subjects showed a bias towards the left hemisphere for
language and the right hemisphere for spatial attention and faces. A re-
verse pattern for both language and spatial attention/faces was observed
only in a small number of non-right handed subjects. Notably, a num-
ber of subjects had different functions lateralized to the same hemisphere
suggesting that the biases for these lateralized functions are independ-
ent. That is, division of labour between the hemispheres is not compul-
sory; for example, having language lateralized to the left hemisphere
does not preclude the possibility of having spatial attention or faces
also lateralized to the left.
Conclusions: The current results are consistent with the view that com-
plementary specialization is not necessarily a causal occurrence, and it
should only be viewed as a statistical norm.
Correspondence: Ian J. Kirk, PhD, Psychology, University of Auckland,
Private Bag 92019, Auckland 1142, New Zealand. E-mail: i.kirk@
auckland.ac.nz 

K.E. WALDIE, H. PARK & N.A. MCNAIR. Brain Activity in Bilin-
gual Developmental Dyslexia During Lexical Decision Tasks.
Objective: Reading requires the use of primarily left hemisphere process-
ing systems. In dyslexics, this network is hypothesised to be disrupted. We
have previously reported that adult dyslexics show predominantly right
frontal activation during lexical decision tasks, likely as a compensatory
reaction to left temporoparietal dysfunction. We have also shown that bilin-
gual adults who have acquired their second language late appear to utilize
right hemisphere resources during reading to a greater extent than their
monolingual peers. Little is known, however, about bilingual developmental
dyslexia (BDD), particularly with early acquisition of both languages.
Participants and Methods: Here we present an fMRI study of a Ger-
man (L1)- and English (L2)-speaking dyslexic adult. Comparisons on
five tasks in English were made with bilingual normal readers, mono-
lingual normal readers, and monolingual dyslexics.
Results: Both a non-verbal and a lettercase judgement task resulted in
similar bilateral activation across groups. In contrast, activation differed
during irregular word reading between the BDD and all other groups.
Differences in the location of activity were also observed between the
BDD and all other groups, particularly during sublexical decision-mak-
ing. As phonological processing demands increased, so did the amount
of right hemisphere activation, with monolinguals showing mainly left
dorsal activity, bilinguals showing bilateral activation and the bilingual
dyslexic showing mainly utilizing right hemisphere resources.
Conclusions: Right hemisphere compensatory activity will be discussed
in relation to chronological age and L2 acquisition and proficiency.
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Correspondence: Ian J. Kirk, PhD, Psychology, University of Auckland,
Private Bag 92019, Auckland 1142, New Zealand. E-mail: i.kirk@
auckland.ac.nz 

M. HAUSMANN. Sex Hormones and Plasticity in Functional Brain
Asymmetries.
Objective: Hemispheric asymmetries are a basic principle of functional
brain organization in humans and many other species. However, the de-
gree of hemispheric asymmetries shows inter-individual differences and
dynamically changes within relative short time periods. For example, it
has been shown that hemispheric asymmetries are sex specific: While
they are relatively stable in men, they change during the menstrual cy-
cle in women, suggesting that sex hormones play an important role in
modulating functional brain asymmetries.
Participants and Methods: Sex hormones have indeed powerful neu-
ronal actions in the brain and affect the interaction between function-
ally linked cortical areas within and across cerebral hemispheres. How-
ever, the underlying mechanisms are still not fully understood. It is
unlikely that sex hormones selectively affect one hemisphere. Here it is
suggested that sex hormones modulate interhemispheric interaction via
the corpus callosum due to their neuromodulatory properties, which
could diminish cortico-cortical transmission and thus reduce hemispheric
asymmetries.
Results: Menstrual cycle-related dynamic fluctuations in functional
cerebral asymmetries and interhemispheric crosstalk have been shown
to be a useful experimental model to investigate the activating effects
of sex hormones on functional connectivity in the brain.
Conclusions: Besides a better understanding of sex hormonal effects
on cognitive brain functions, this research may also contribute to ad-
dressing the question of whether sex differences in cognitive brain func-
tioning truly exist and where they originate from.
Correspondence: Ian J. Kirk, PhD, Psychology, University of Auckland,
Private Bag 92019, Auckland 1142, New Zealand. E-mail: i.kirk@
auckland.ac.nz 

Symposium 4:
The Cognitive Reserve Hypothesis: Clinical

Expression of Neurologic Disease Across the
Lifespan

Chair: James Sumowski

Discussant: Yaakov Stern

10:45 a.m.–12:15 p.m. 

J.F. SUMOWSKI, Y. STERN, E.D. BIGLER, J.F. SUMOWSKI,
C.M. ROE & Y. STERN. The Cognitive Reserve Hypothesis: Clini-
cal Expression of Neurologic Disease Across the Lifespan.
Symposium Description: The cognitive reserve (CR) hypothesis states
that lifetime intellectual enrichment lessens the negative impact of brain
disease on cognition. As such, the CR hypothesis may help explain the
incomplete relationship between neurologic disease severity and clini-
cal outcome. For instance, (a) children with similar brain trauma often
express different cognitive outcomes, (b) neuropathology in Multiple
Sclerosis (MS) accounts for relatively little variance in cognition, and
(c) dementia prevalence varies among elders with similar degrees of
Alzheimer’s Disease (AD) neuropathology. This symposium evaluates
CR across the lifespan. 
In a comprehensive longitudinal evaluation of a pediatric traumatic brain
injury sample, Bigler et al. discuss premorbid brain development as a
key source of CR. Other contributors include: educational attainment,
socioeconomics, and family variables. Transitioning to adulthood,
Sumowski et al. show that intellectual enrichment protects against the

negative impact of MS disease severity on cognition, and that vocabu-
lary knowledge and early life cognitive leisure activity represent inde-
pendent sources of CR. Roe et al. investigate CR in the elderly. Using an
innovative in vivo estimate of AD neuropathology based on uptake of
[11C]PIB, Roe et al. show that educational attainment lessens the im-
pact of fibrillar amyloid on global cognitive functioning (e.g., MMSE).
Finally, Stern discusses fMRI evidence for the neural bases of CR, in-
cluding neural reserve (efficiency) and neural compensation (altered
patterns of recruitment). Stern proposes that such patterns help persons
better cope with neuropathology. As the discussant, Stern also exam-
ines interventions based on cognitive leisure activity to protect persons
with neurologic diseases from cognitive decline.
Correspondence: James F. Sumowski, Ph.D., Neuropsychology & Neu-
roscience Laboratory, Kessler Foundation Research Center, 300 Exec-
utive Drive, Suite 10, West Orange, NJ 07042, United States. E-mail:
jsumowski@kesslerfoundation.org 

E.D. BIGLER, E.A. WILDE, G. HANTEN, A.T. SCHMIDT, X. LI,
J.V. HUNTER, D. CHU & H.S. LEVIN. Cognitive Reserve in Pedi-
atric Traumatic Brain Injury.
Objective: A longitudinal investigation of pediatric traumatic brain in-
jury (TBI) at the Baylor College of Medicine began approximately seven
years ago.
Participants and Methods: Seventy-six children with TBI are now
enrolled in the study. As part of the investigation 71 matched controls,
including children with orthopedic injury also have been followed. All
children in this study have undergone serial cognitive, behavioral and
neuroimaging assessments along with tracking when they return to school
and academic achievement.
Results: Quantitative neuroimaging has shown in this cohort that brain
injury disrupts the normal developmental trajectory of white and gray
matter, partly dependent upon the severity of injury. In the current in-
vestigation a variety of issues that relate to cognitive reserve and devel-
opmental outcome in pediatric TBI are explored. Total intracranial vol-
ume (TICV) is a marker for maximal or total brain volume (TBV) and
basically becomes invariant by about 8 years of age. TBI results in cere-
bral atrophy reflected as a reduction in TBV, which is linearly related to
injury severity. The degree of cerebral atrophy is also positively corre-
lated with neuropsychological outcome. We hypothesized that smaller
TICV at the time of brain injury, would be associated with smaller pre-
injury TBV and that smaller pre-injury TBV would be associated with
less cognitive reserve as well as affecting post-injury neural development.
Conclusions: Partial support for the role of cognitive reserve in TBI out-
come was observed. This study also explored pre-injury educational, so-
cioeconomic and family variables as proxies for cognitive reserve and their
relationship to outcome and brain development following pediatric TBI.
Correspondence: James F. Sumowski, Ph.D., Neuropsychology & Neu-
roscience Laboratory, Kessler Foundation Research Center, 300 Exec-
utive Drive, Suite 10, West Orange, NJ 07042, United States. E-mail:
jsumowski@kesslerfoundation.org 

J.F. SUMOWSKI, N. CHIARAVALLOTI, G. WYLIE & J. DELUCA.
Lifetime Intellectual Enrichment Lessens the Negative Impact of
Brain Atrophy on Cognition in Multiple Sclerosis.
Objective: Cognitive impairment is prevalent in persons with multiple
sclerosis (MS); however, there is an incomplete and inconsistent rela-
tionship between estimates of MS disease severity (e.g., brain atrophy)
and cognitive status (e.g., cognitive efficiency). Based on the cognitive
reserve (CR) hypothesis, we examined whether higher lifetime intellec-
tual enrichment lessens the negative impact of MS disease on cognition.
Participants and Methods: Thirty-eight persons with clinically-defi-
nite MS completed tasks of cognitive efficiency (SDMT + PASAT). Dis-
ease severity was estimated with brain atrophy (third ventricle width on
MPRAGE MRIs). CR was estimated with acquired vocabulary knowl-
edge (Wechsler Vocabulary). Multiple regression was used to predict cog-
nitive efficiency with brain atrophy, intellectual enrichment, and, most
importantly, the atrophy X enrichment interaction.
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Results: Brain atrophy predicted worse cognitive efficiency (p < .01),
and intellectual enrichment predicted better cognitive efficiency (p =
.01), but these effects were moderated by the atrophy X enrichment in-
teraction (p < .01) such that the negative effect of atrophy on cognitive
efficiency was lessened at higher levels of enrichment. Of note, similar
results were found for learning / memory as a dependent variable (SRT),
and when CR was estimated with early life cognitive leisure activity (e.g.,
reading books).
Conclusions: Lifetime intellectual enrichment lessens the effect of MS
disease on cognition. Results help explain inconsistencies in the rela-
tionship between atrophy and cognition in previous MS research. More
specifically, our literature review revealed a significant inverse rela-
tionship between (a) the correlation between atrophy and cognition and
(b) the CR of the sample across previous studies.
Correspondence: James F. Sumowski, Ph.D., Neuropsychology & Neu-
roscience Laboratory, Kessler Foundation Research Center, 300 Exec-
utive Drive, Suite 10, West Orange, NJ 07042, United States. E-mail:
jsumowski@kesslerfoundation.org 

C.M. ROE, M.A. MINTUN, G. D’ANGELO, C. XIONG, E.A. GRANT
& J.C. MORRIS. Alzheimer’s and Cognitive Reserve: Education Ef-
fect Varies with [11C]PIB Uptake.
Objective: To examine whether, in accordance with the cognitive re-
serve hypothesis, individuals with more education maintain better cog-
nitive functioning than those with less education when level of fibrillar
brain amyloid is elevated.
Participants and Methods: Uptake of [11C]PIB was measured for par-
ticipants assessed between August 15, 2003 and January 8, 2008 at the
Washington University Alzheimer’s Disease Research Center and diag-
nosed with normal cognition (N=161) or Dementia of the Alzheimer
Type (N=37). Multiple regression was used to determine whether
[11C]PIB uptake interacted with level of educational attainment to pre-
dict scores on global cognitive functioning measures (Clinical Demen-
tia Rating - Sum of Boxes [CDR-SB], Mini-Mental State Exam [MMSE],
and Short Blessed Test [SBT]) and tests assessing specific cognitive
processes [Animal Naming, Trailmaking A and B, Free and Cued Se-
lective Reminding Test, and the Similarities subtest of the Wechsler Adult
Intelligence Scale III [WAIS III Similarities]).
Results: [11C]PIB uptake interacted with years of education in predicting
scores on the CDR-SB (p=.003), the MMSE (p<.001), the SBT (p=.03)
and WAIS III Similarities (p=.02). Performance on the global cognitive
functioning measures increased with increasing education for partici-
pants with elevated PIB uptake, but education was unrelated to global
cognitive functioning scores among those with lower uptake.
Conclusions: These results provide additional support for the hypoth-
esis that the association between AD pathology and cognition differs as
a function of individual cognitive reserve. Cognitive reserve, as reflected
in education, may have a stronger or earlier effect on some types of
cognitive processes than others.
Correspondence: James F. Sumowski, Ph.D., Neuropsychology & Neu-
roscience Laboratory, Kessler Foundation Research Center, 300 Exec-
utive Drive, Suite 10, West Orange, NJ 07042, United States. E-mail:
jsumowski@kesslerfoundation.org 

Y. STERN. fMRI studies of Cognitive Reserve in Aging.
Objective: Cognitive reserve (CR) is hypothesized to account for the
disparity between brain changes (or pathology) and the clinical conse-
quences of those changes. Presumably reserve is mediated by individ-
ual differences in resilience/plasticity of cognitive networks in the face
of disruption.
Participants and Methods: Our fMRI studies are designed to elucidate
how CR may be neurally implemented. One approach we take is to chal-
lenge participants with a demanding task and investigate differences in
task-related activation between individuals with high and low CR.
Results: We have found two possible ways that CR may be implemented
and help individuals with higher CR maintain performance in the pres-

ence age-related brain changes.: 1) differential efficiency or capacity of
networks: neural reserve; and 2) adopting new networks typically un-
used in individuals without brain changes: neural compensation.  De-
pending on the task and context, use of these compensatory networks
can be associated with better or worse performance. We have also be-
gun to explore ways in which CR may be mediated that are separate
from the networks needed to perform any specific task. In one study,
we identified a single network that, in two different tasks, was expressed
to a greater degree in individuals with higher CR.
Conclusions: We hypothesize that such networks may allow greater
resilience to brain changes across a range of tasks and challenges. In our
more recent studies, we are attempting to quantitate aspects of age-re-
lated brain changes in order to more directly explore how our identified
networks allow some individuals to cope with this pathology better than
others.
Correspondence: James F. Sumowski, Ph.D., Neuropsychology & Neu-
roscience Laboratory, Kessler Foundation Research Center, 300 Exec-
utive Drive, Suite 10, West Orange, NJ 07042, United States. E-mail:
jsumowski@kesslerfoundation.org 

Paper Session 3:
Executive Functions

10:45 a.m.–12:15 p.m. 

L. ORCHINIK, H. TAYLOR, K.A. ESPY, N. MINICH, N. KLEIN,
M. HACK & T. SHEFFIELD. Effects of extreme prematurity on ex-
ecutive function and other cognitive measures in kindergarten.
Objective: The purpose of this study was to examine cognitive outcomes
of extremely low birth weight/extremely preterm birth (ELBW/EPTB)
in kindergarten. Our hypothesis was that children with ELBW/EPTB
would have pervasive cognitive deficits relative to term-born normal
birth weight (NBW) children but that measures of executive function-
ing (EF) would be especially sensitive indicators of sequelae.
Participants and Methods: A sample of 104 children with
ELBW/EPTB (<1000 g or <28 weeks gestational age) was compared
with a group of 100 NBW classmate controls on cognitive tests admin-
istered in kindergarten. Measures included the Brief Intellectual Ability
(BIA) from the Woodcock-Johnson III; standardized tests of percep-
tual-motor ability, phonological processing, and memory; and three ex-
perimental tasks of EF designed for younger children (Shape School,
Trails-Pr, Nebraska Barnyard). Only children testable on measures of
EF were considered. Comparisons were made using ANCOVA, with age,
sex, race, and SES as covariates. Regression analysis was used to ex-
amine associations of neonatal risks with cognitive outcomes within the
ELBW/EPTB group.
Results: The ELBW/EPTB group scored more poorly than the NBW
group on most cognitive measures and on all of the EF tasks, but dif-
ferences on the BIA had the largest effect size (Cohen’s d=.87). Mea-
sures related to neonatal risk were the BIA, Shape School, Trails-Pr, and
a perceptual-motor test.
Conclusions: Findings suggest that multiple measures of cognitive abil-
ity, including tests of EF, are sensitive to the effects of ELBW/EPTB at
school entry. Further task analysis is needed to isolate the effects of
prematurity on specific executive skills.
Correspondence: Leah Orchinik, Psychology, Case Western Reserve Uni-
versity, 10900 Euclid Ave, Cleveland, OH 44106, United States. E-mail:
leah.orchinik@case.edu 

C.A. CLARK, T.D. SHEFFIELD, J. MIZE NELSON & K.A. ESPY.
AN ENRICHED HOME ENVIRONMENT IS ASSOCIATED WITH AD-
VANCED EARLY EXECUTIVE CAPABILITIES.
Objective: Consistent with the neuroscientific grounding of the con-
cept executive function, recent studies have begun to explore the role of
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the child’s social context on brain development and the shaping of ex-
ecutive skills. Using a longitudinal, cohort-sequential design, this study
examined the impact of multidimensional aspects of children’s early
socio-familial context on emerging developmental trajectories of in-
hibitory control and set-shifting.
Participants and Methods: Preschoolers (n=345) carefully sampled
on social risk were assessed at 36, 45 and 54 months with the Shape
School, a graduated measure incorporating baseline, inhibitory control
and set-shifting conditions. At study entry, observational measures of
children’s proximal home environment and self-reported measures of
family finances, stressful life events, access to social supports, parent-
ing stress and parenting style were collected.
Results: Factor analysis identified three broad dimensions of early so-
cio-familial experience tapped by study measures, including children’s
access to enriching resources, family social support networks, and sen-
sitive parenting. Although social support and parenting were not pre-
dictive of task performance, children who had been exposed to more en-
riched, stimulating home experiences showed clear advantages in
performance accuracy and consistency relative to those exposed to less
optimal conditions. At 36 months, a 5-13% advantage in performance
was evident across both non-executive and executively demanding Shape
School conditions. By age 54 months, this achievement gap had closed
somewhat (1-2%) for baseline task performance, but discrepancies were
persistent for conditions demanding greater inhibitory control and set-
shifting capabilities.
Conclusions: Findings suggest that early opportunities to learn and en-
gage with an enriched environment are associated with advanced exec-
utive function during early childhood. Such advantages are likely to
have cascading implications as children face the demands of formal
schooling.
Correspondence: Caron A. Clark, PhD, Office of Research & Deprtment
of Psychology, University of Nebraska-Lincoln, Developmental Cogni-
tive Neuroscience Laboratory Rm 102, 501 Building, Lincoln, NE 68508,
United States. E-mail: cclark4@unlnotes.unl.edu 

J. PA, K.L. POSSIN, S.M. WILSON, L.C. QUITANIA, J.H. KRAMER,
A.L. BOXER, M.W. WEINER & J.K. JOHNSON. Gray Matter Corre-
lates of Set-Shifting in Neurodegenerative Disease.
Objective: There is increasing recognition that set-shifting repre-
sents not one unitary construct, but rather a set of higher-level cog-
nitive skills that are mediated by different neural structures and net-
works. However, these networks have not been carefully identified
as many studies do not account for the influence of component cog-
nitive processes (e.g., motor speed, visual complexity). In the pres-
ent study, we aimed to elucidate gray matter correlates of set-shift-
ing performance while controlling for fundamental cognitive
processes.
Participants and Methods: We selected the set-shifting tasks of De-
sign Fluency, Trail Making Test, and Color Word Interference from the
Delis-Kaplan Executive Function System (DKEFS). Using voxel-based
morphometry (VBM), we performed multiple regression analyses to in-
vestigate the correlation between set-shifting performance in all three
tasks and gray matter volume in 164 subjects with neurodegenerative
diseases, mild cognitive impairment, and healthy controls.
Results: Our results demonstrated that each set-shifting task correlated
with multiple, widespread gray matter regions. However, after control-
ling for the component cognitive processes, set-shifting performance cor-
related with focal regions in prefrontal and posterior parietal cortices.
In addition, we identified bilateral dorsolateral prefrontal cortex as a
common site for set-shifting across the three DKEFS tasks. We also found
a high degree of multicollinearity between the set-shifting conditions
and the component cognitive processes in the Trail Making Test and
Color Word Interference subtests, but not for Design Fluency.
Conclusions: Overall, these findings highlight the neuroanatomical cor-
relates of set-shifting and the importance of controlling for component
processes when investigating complex cognitive tasks. Further, Design
Fluency may best isolate gray matter structures involved in set-shifting.

Correspondence: Judy Pa, PhD, Neurology, University of California, San
Francisco, 927 Rivera Street, San Francisco, CA 94116, United States.
E-mail: judypa@gmail.com 

H.M. CONKLIN, T.E. MERCHANT, W.E. REDDICK, R.J. OGG,
J.M. ASHFORD, T.N. SKINNER, S. WU & X. XIONG.Working Mem-
ory Performance in Childhood Brain Tumor Survivors.
Objective: Longitudinal studies of children treated for a brain tumor
(BT) have revealed declines on measures of intellectual functioning.
Greater specification of cognitive changes following treatment is im-
perative for isolating vulnerable neural pathways and developing inter-
ventions. Working memory depends on frontal brain areas that are pro-
tracted in developmental myelination. Given children treated with
radiation therapy for a BT demonstrate loss of white matter, working
memory may be particularly vulnerable to treatment effects.
Participants and Methods: : Childhood BT survivors treated with con-
formal radiation therapy (25 males, 25 females; mean age= 13.18 ±
2.88 years; mean age at irradiation= 7.41± 3.41 years) and healthy
siblings (20 males, 20 females; mean age= 12.91 ± 2.62 years) com-
pleted measures of working memory (computerized self-ordered tasks
and digit span) and recognition memory (computerized forced choice
recognition tasks). Parents completed the Behavior Rating Inventory of
Executive Function (BRIEF).
Results: Linear mixed models revealed significantly worse performance
by BT survivors relative to siblings on verbal and object self-ordered
tasks, digit span backward, and face recognition but not digit span for-
ward or verbal recognition (p < .05). The McNemar test indicated a greater
deficiency in working memory than recognition memory when compar-
ing BT survivors to siblings (p < .05). Children with supratentorial tu-
mors tended to out perform children with infratentorial tumors. Parents
rated BT survivors significantly more impaired than siblings on the BRIEF
Working Memory, Initiate, and Plan/Organize subscales (p< .01).
Conclusions: Despite mounting evidence for better preserved cogni-
tive functioning following conformal versus conventional radiation ther-
apy approaches, working memory impairments were revealed, consis-
tent with proposed vulnerability in prefrontal brain regions. These
findings may assist in refining radiation delivery methods, designing
cognitive interventions and educating caregivers.
Correspondence: Heather M. Conklin, Ph.D., Behavioral Medicine, St.
Jude Children’s Research Hospital, 262 Danny Thomas Place, Mail Stop
740, Memphis, TN 38105-2794, United States. E-mail: heather.conklin@
stjude.org 

V.A. ANDERSON, M. SPENCER-SMITH, L. COLEMAN, P. AN-
DERSON, J. WILLIAMS, M. GREENHAM, R. LEVENTER & R. JA-
COBS. Children’s Executive Functions And Age at Brain Insult.
Objective: Traditionally early brain insult (EBI) has been considered
to have better outcome than injury later in life, consistent with the no-
tion that the young brain is flexible and able to reorganize. However
such disruption may cause impairment in adaptive skills and the ac-
quisition of knowledge, the consequences of which may persist into ado-
lescence and adulthood. The aim of this study was to investigate exec-
utive functions (EF) in children sustaining EBI at different developmental
stages, from gestation to late childhood.
Participants and Methods: Six groups of children (Total N = 164), with
a history of brain insult and documented focal brain pathology on MRI scan,
aged 10 – 16 years at recruitment, were compared on a range of neurobe-
havioral measures. Groups were based on age of EBI: (1) Congenital; (2)
Peri-natal; (3) Infancy; (4) Preschool; (5) Middle Childhood; and (6) Late
Childhood.Groupswerematchedfor lesioncharacteristicsanddemographics.
Results: As a group, children with EBI performed significantly poorer than
age peers on measures of EF. Further, EBI group differences were evident
on cognitive tests of EF, with children sustaining EBI before age 2 years
demonstrating greater impairment than those injured later in childhood.
Children sustaining EBI late in childhood performed closer to age expecta-
tions. On behavioral measures of EF, age at insult differences were less clear.
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Conclusions: These results question the advantages of early brain plas-
ticity, demonstrating poorer outcome from very early insults, and in-
creasingly better function with lesions later in childhood. Findings also
indicated that cognitive and behavioral outcomes may be differentially
impacted by age at brain insult.
Correspondence: Vicki A. Anderson, Psychology, Royal Children’s Hos-
pital, Flemington Road, Parville, VIC 3052, Australia. E-mail: vicki.
anderson@rch.org.au 

Poster Session 3:
Cognitive Intervention/Rehabilitation,

Stroke/Aneurysm,TBI (Adult) 

11:30 a.m.–1:00 p.m.

Cognitive Intervention/Rehabilitation

J.C. ARANGO, M.C. QUIJANO, M. APONTE, A. RINCON,
M. CUERVO & H. ROGERS. Cognitive rehabilitation to improve
learning and memory in Spanish-speaking individuals with trau-
matic brain injury.
Objective: To examine the effect of self-generation on learning and mem-
ory in Spanish-speaking individuals with traumatic brain injury (TBI),
Participants and Methods: thirty Spanish-speaking individuals with
moderate to severe TBI and 31 healthy controls were recruited to read
32 individual sentences and required to remember the last word in each
sentence. Target words were presented both in a self-generated and pro-
vided condition for each subject. Recall and recognition of the words
were examined immediately, after 30 minutes, and after one week.
Results: The control group recalled significantly more words than the
individuals with TBI. Although the words in the generated condition
were recalled at a significantly higher rate than words in the provided
condition at each time point, participants recalled significantly more
words from immediate to 30 minutes in the provided condition while
participants recalled the same number of words at immediate and 30
minutes in the generated condition. Both groups recalled significantly
less words at the one week follow-up. Although the controls and indi-
viduals with TBI recognized similar numbers of words at each time point,
the rate of decline in word recognition was much steeper in the indi-
viduals with TBI compared to the controls. A condition x group inter-
action was also found such that controls tended to recognize more words
in the generated condition than individuals with TBI and tended to rec-
ognize more words compared to the number of words recognized in the
provided condition.
Conclusions: The self-generation technique effectively improves learn-
ing and memory in Spanish-speaking individuals with TBI.
Correspondence: Juan C. Arango, Ph.D, Physical Medicine and Reha-
bilitation, Virginia Commowealth University, 12934 Copperas Lane,
Richmond, VA 23233, United States. E-mail: jcarangolasp@vcu.edu 

A.M. DIAS & A. VAN DEUSEN. Intentional Blood flow Perfusion
in the Prefrontal Cortex, Cognitive Performance and Aging.
Objective: Several studies suggest that executive functions heavily rely
on prefrontal cortex (PFC) anatomical dimensions, such as thickness
and connectivity; as well as on PFC functional dimensions, such as sus-
tained blood flow perfusion (SpO2 levels) and high oscillatory frequencies
(> 15 Hz). Objective: From that standpoint, we ran an initial trial of a
planned study about the PFC SpO2 dynamic of a wide age range of in-
dividuals, in order to provide answers to the following questions: what
are the differences in SpO2 dynamic in cognitive task in youngest and
elderly? Do elderly lose the volitional control of that oxygenation level,
in association with the well-known cognitive decay?
Participants and Methods: A population of 8 subjects (aged 30-87) un-
derwent a cognitive testing and infrared spectrophotometry measurement
of the PFC while engaging in a neurofeedback training computer para-
digm in which they could directly interact with PFC SpO2 level.

Results: These initial results suggest that elderly persons do not lose the
ability to increase their own PFC Spo2 levels intentionally, despite the
loss of global performance.
Conclusions: Although preliminary, these results open an exciting av-
enue for research and clinical applications.
Correspondence: Alvaro M. Dias, Master, Doctorial Student, Neuro-
science and Behavior, University of São Paulo, Rua Girassol 1158, São
Paulo 05433002, Brazil. E-mail: alvaromd@usp.br 

. FYRBERG & G. HORNEMAN. The effect of cognitive sequelae
on communication skills in adolescents with Acquired Brain In-
jury (ABI).
Objective: The objective of this study was to explore interdependent as-
pects between cognitive functioning and everyday communication skills.
It focuses on the possible gains of adapting a multidisciplinary approach
in the rehabilitation process.
Participants and Methods: This is an interdisciplinary study that uses
a multiple approach model of assessing the effects of ABI on everyday
communication skills.
Thirty adolescents with serious ABI were examined with an extensive
neuropsychological and speech pathology assessment battery one to three
years post injury.
Statistical nonparametric methods were used in order to analyze the ef-
fect of cognitive sequelae on communicative skills.
Results: There seems to be a discrepancy between traditional meth-
ods of describing severity of injury related to outcome. Preliminary
data shows that severity of cognitive sequelae impairs communicative
skills.
All subjects showed cognitive impairment, with intellectual levels one
to two standard deviations below the mean, impaired attention and mem-
ory. Visual perceptive disorders were also frequent. Almost all were im-
paired in everyday communication, which were primarily related to
memory, attention and auditory perception and to a lesser degree re-
lated to language deficiencies.
Thus underlying cognitive factors seems to play an important role in un-
derstanding concurrent communicative functions.
Conclusions: It is evident that an extensive analysis of interdisci-
plinary data is fruitful in the process of exploring the underlying ef-
fects of cognitive functions on communicative skills. Such an analy-
sis will also have valuable implications on designing rehabilitation
programs.
Correspondence: Åsa Fyrberg, MSc, SSKKII Centre for Cognitive Sci-
ence, Göteborg University, Västergatan 25, Göteborg 41313, Sweden.
E-mail: asa.fyrberg@vgregion.se 

M.D. GRILLI & E.L. GLISKY. Improving Prospective Memory with
Self-Imagining in Individuals Who Have Neurologically-Based
Memory Deficits.
Objective: Prospective memory (PM), remembering to perform a task
after a delay, is commonly impaired in individuals with neurological
damage. In an attempt to discover a method for improving PM in this
population, the present study investigated the effect of “self-imagining”
– or the imagining of an event from a self-relevant perspective – on a
laboratory-based task of PM.
Participants and Methods: Twelve individuals with neurological dam-
age of mixed etiology (9 TBI) took part in a computerized, ongoing
task of general knowledge. The PM component required pressing the
“1” key whenever a target word (i.e. state or president) appeared in a
question. The study was separated into two sessions spaced two weeks
apart. Each session involved a different pre-experiment encoding strat-
egy. In session 1, half the participants imagined seeing the target word
imbedded in a question and imagined immediately pressing the “1” key,
and half the participants rehearsed the experimental instructions. In ses-
sion 2, participants engaged in the other encoding strategy.
Results: Findings revealed a “self-imagination effect” as PM accuracy
was greater for self-imagining (.38) than rote-rehearsing (.07). In fact,
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while only two participants benefited from rote-rehearsing, 7 partici-
pants benefited from self-imagining. Further analysis showed that those
individuals (n = 5) who did not benefit mnemonically from self-imag-
ining had, on average, more severe memory deficits as characterized by
the General Memory Index from the Wechsler Memory Scale – III.
Conclusions: These results suggest that self-imagining is a successful
strategy for improving PM and may be adapted for memory rehabili-
tation, although the severity of one’s memory deficit may moderate
benefits.
Correspondence: Matthew D. Grilli, Psychology, University of Arizona,
1503 E University Blvd, PO Box 210068, Tucson, AZ 85745, United
States. E-mail: mdgrilli@u.arizona.edu 

R.H. HAMILTON, L. SANDERS, J. BENSON, O. FASEYITAN,
C. NORISE, M. NAESER, P. MARTIN & H.B. COSLETT. Stimulat-
ing Conversation: Enhancement of Spontaneous Speech in a Pa-
tient with Chronic Nonfluent Aphasia Following Transcranial Mag-
netic Stimulation.
Objective: Evidence suggests that patients with left hemisphere strokes
and nonfluent aphasia who receive 1-Hz repetitive transcranial mag-
netic stimulation (rTMS) over the right inferior frontal gyrus (RIFG)
may experience persistent benefits in naming. We tested the hypothesis
that the effects of TMS to the RIFG generalize to include spontaneous
speech.
Participants and Methods: The subject was a 61-year-old right-handed
man who had a left middle cerebral artery stroke seven years prior to
this investigation. He had nonfluent aphasia with stable deficits of spon-
taneous speech documented by serial evaluation over five years with the
Western Aphasia Battery (WAB). The subject received 1200 pulses of
1-Hz rTMS for 10 days to a site identified as optimally responsive to
TMS with respect to naming ability. Evaluation using the Cookie Theft
picture description task occurred at baseline and 2, 6, and 10 months
after TMS. Post-TMS testing on the WAB occurred 10 months after
stimulation.
Results: Significant improvement on the Cookie Theft picture descrip-
tion was demonstrated on several measures including the number of dif-
ferent nouns employed (t[2]=6.0, p=0.027) and the mean length of ut-
terances (t[17.2]=-2.328, p=0.032). There was a strong correlation
between performance and time for the number of narrative words ut-
tered (r=.910, p=.030) and the number of words used per sentence or
topic comment (r=.982, p=.009), indicating increasing improvement
over time. There was significant improvement on the spontaneous speech
subtest score of the WAB (t[2]=-5.5, p=0.032).
Conclusions: The benefits of RIFL rTMS in patients with nonfluent
aphasia may generalize beyond naming to include other aspects of lan-
guage production.
Correspondence: Roy H. Hamilton, MD, MS, Neurology, University of
Pennsylvania, Hospital of the University of Pennsylvania, 3400 Spruce
Street, Philadelphia, PA 19104, United States. E-mail: royhhamilton@
yahoo.com 

E.M. HICKEY & J. SAUNDERS. Strength-based Rehabilitation for
Adolescents with Chronic Acquired Brain Injury: Participant pro-
files and program satisfaction.
Objective: Adolescent survivors of acquired brain injury (ABI) often
suffer devastating long-term psychosocial ramifications due to cogni-
tive, communicative, physical, and behavioral deficits. While expert
opinion about suggested intervention strategies is available, rigorous
outcome measures for adolescents and a good understanding of their
strengths and needs are not available. This descriptive-exploratory study
describes the social communication profiles of adolescents with chronic
ABI, and to evaluate participants’ and families’ satisfaction with a so-
cial communication rehabilitation program.
Participants and Methods: Four adolescents with chronic behavioral
and social communication challenges chose to participate in this study.
They participated in a project-oriented, strength-based rehabilitation

program that met 10 times over two semesters. The intervention used
art projects and community activities to target individual and group
goals. Quantitative and qualitative data were collected to describe par-
ticipants’ self-awareness and social communication skills, as well as to
evaluate the participants’ and families’ satisfaction with the program.
Results: There was significant variability across participants in cogni-
tive and language profiles. All reported improved confidence in social
situations. Results coincide strongly with the recommendations by
Ylvisaker and Feeney (1998) that promote strength-based, project-ori-
ented interventions. Art projects provided an excellent rehabilitation or
learning tool, as well as a means for obtaining valuable information on
self-perceptions of functioning and identity. Participants’ responsibility
for and ownership of the activities and projects was likely an essential
element of the program.
Conclusions: A group profile of participants, program satisfaction, clin-
ical utility of measures used, limitations of the study, and directions for
future research are discussed.
Correspondence: Ellen M. Hickey, Ph.D., School of Human Communi-
cation Disorders, Dalhousie University, 5599 Fenwick Place, SHCD,
Dalhousie University, Halifax, NS B3H 1R2, Canada. E-mail: hickster7@
gmail.com 

R. KESSLER & T. GIOVANNETTI. Comparing Error Patterns on
Two Different Versions of the Naturalistic Action Test.
Objective: Strategic object placement is an effective way to reduce ac-
tion errors in individuals with schizophrenia. However, it is unknown
which specific errors are reduced by this intervention. This study com-
pared the number of errors committed, and the error patterns demon-
strated, when performing everyday tasks with and without strategic
object placement.
Participants and Methods: Forty one individuals with schizophrenia
were administered the Naturalistic Action Test (NAT) under two con-
ditions: Standard (S-NAT) and User-Centered (U-NAT).  In the U-NAT,
all objects were placed on the tabletop in the order that they should be
used. In the S-NAT, the objects were arranged randomly according to
manual instructions. Errors were coded according to an established tax-
onomy which includes: omissions, sequencing errors, perseverations,
substitutions, off-task behaviors, quality errors, and “other” errors. The
numbers of errors committed on both versions of the NAT were com-
pared using Wilcoxon Signed Ranks Tests. Error patterns were com-
pared using Chi-square analyses.
Results: Only omissions were significantly reduced by the UC-NAT (Z
= 2.65, p = .008). However, chi-square analyses revealed that the error
patterns for the two versions of the NAT were nearly identical, with the
exception of a greater proportion of substitution errors on the S-NAT
(17% versus 12%; X2 = 3.76, p = .05).
Conclusions: Environmental interventions appear to specifically target
omissions, possibly by making task performance more streamlined and
automatic. However, the specific decline in omissions did not markedly
shift the distribution of errors when strategic object placement was em-
ployed. Thus, the user-centered intervention may address a wide variety
of everyday action difficulties exhibited by people with schizophrenia.
Correspondence: Rachel Kessler, M.A., psychology, Temple University,
1701 N. 13th street, Philadelphia, PA 19122, United States. E-mail:
rachelkkessler@gmail.com 

D.M. LÓPEZ LOZANO. Neuropsychological Rehabilitation in a Case
of Pure Alexia and Visual Search-field Disease.
Objective: The main objective of this intervention was the rehabilita-
tion of the reading ability and the visual search-field improvement.
Participants and Methods: In this work, the case of GEP is presented,
a patient that as a consequence of a cerebral vascular hemorrhage in-
farct presented a right homonymous hemianopia, pure alexia and al-
teration of language. 
The patient was evaluated before and after treatment with a neu-
ropsychological examination of general cognitive function (Barcelona
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Test); and reading deficit was evaluated on the basis of specific test
(Dislexias and Disgrafías test); stimulus of the test were no treated
on therapy. Additionally a baseline was established for each phase
of treatment. The rehabilitation program consisted of identify single
letters, whole word, and sentences whit a multisensorial and a phone-
mic segments method with repeated presentations using computer
controlled devices that made each phonemes appear and disappear
consequentially. At the same time the patients received training to
improve visual search and reading strategies working on computer-
based tasks.
Results: Post-assessment testing revealed that the program successfully
increased accuracy and speed of reading.
Conclusions: This phonemes segmentation of the words method demon-
strated to be effective; this process reached a generalization effect even
in not worked words on therapy. Results corroborate to syllable like the
sub-lexical unit determinant for the reading aloud.
Correspondence: Diana M. López Lozano, Universidad de Especiali-
dades, Torre Milenium, Guadalajara 44950, Mexico. E-mail: dianapsic@
yahoo.com 

J. MACSWEEN, V. GRUPPUSO & K.A. KERNS. Evaluation of a
Computerized Attention Training Program in Children with Fetal
Alcohol Spectrum Disorder (FASD): A Pilot Feasibility Study.
Objective: Deficits in attention and concentration are common in
children with FASD. Given studies with demonstrated efficacy for at-
tention training in children with ADHD and TBI, this type of inter-
vention may be effective for children with FASD. However, this pop-
ulation often has difficulty accessing clinic-based services. This pilot
study examined the feasibility of using computerized attention train-
ing materials (CPAT, Shalev et al, 2006) within a school program
and evaluated the effectiveness of this training program for children
with FASD.
Participants and Methods: Ten children with FASD ages 8-15 were
included in the study. Pre-testing with measures of attention, working
memory, and academic efficiency were completed. The CPAT interven-
tion included 16 hours of training, delivered by a trained research as-
sistant, 4 times weekly in 30 minute sessions. Post-testing was com-
pleted 2-3 weeks following intervention.
Results: This study demonstrated that providing a computer based in-
tervention to FASD children was feasible within the school setting. Pre
and post tests indicated statistically significant gains on several meas-
ures of distractibility, working memory, reaction time and academic ef-
ficiency, but not on all measures of attention and working memory.
Parents’ qualitative reports indicated improvements on several func-
tional activities that have high attention demands.
Conclusions: Due to recruitment issues and subsequent lack of a con-
trol group, this study is only a pilot. The results do provide some sup-
port for attention training within the school as a feasible treatment
venue for children for FASD. Future investigations should focus on con-
trolling for practice effects and examining the long-term effects of such
interventions.
Correspondence: Jennifer MacSween, Psychology, University of Victo-
ria, #306-3800 Quadra Street, Victoria, BC V8X 1H8, Canada. E-mail:
macsween@uvic.ca 

E. MENDOZA-GONZALEZ & M. GONZÁLEZ RAMÍREZ. Mental
imagery techniques in movement training of paretic superior limb.
Objective: Motor performance in paretic patients has been commonly
treated with traditional physical therapy that involves repetitions, pas-
sive flexion and extension exercises as well as occupational therapy once
the patient can move the limb. A functional movement in daily life ac-
tivities involves a purpose or goal, a plan and mental representation or
internal images, and finally a sensory input. In paretic patients these
processes are disorganized or absent. 
The present paper shows the effect of a variety of mental imagery meth-
ods in the daily living activities using the superior paretic limb.

Participants and Methods: After a base line measure, mental im-
agery techniques like guided imagination and other visual aids like mir-
ror box were used in a 20 year old woman that suffered a hemorrhagic
stroke in middle artery territory and had among other symptoms right
spastic hemiparesis and somestesic disorders.
Results: Patient is still in treatment, this paper present a partial analy-
sis of her results using the techniques described previously that includes
acquisition of basic movements like open and close hand, and more com-
plex movements such as those involved in eating behavior, drinking and
opening a door.
Conclusions: As a conclusion, the functionality of the movements ac-
quired by the patient in her superior limb suggests that the use of tech-
niques that involve restoring mental representations of movement would
be a helpful tool in the complete rehabilitation process.
Correspondence: Mónica Teresa González Ramírez, Dr., Psychology,
Universidad Autónoma de Nuevo León, Mutualismo 110, Mitras Cen-
tro, Monterrey 64438, Mexico. E-mail: monygzz77@yahoo.com 

S. MEZA-CAVAZOS, R. SALINAS, R. BARBOSA & J.C. VALEN-
ZUELA. Memory Improvement Workshops in a Mexican Acade-
mic Geriatric Centre.
Objective: To know the effects of the Memory Improvement Workshops
in a mexican elderly population.
Participants and Methods: In this study, there have been 35 partici-
pants involved within four Memory Improvement Workshops
(MIW)(25.7% Male, 74.3% Female). Such study has been made ac-
cording to the model from the Tallers de Millora de la Memòria (name
in Catalan for the Memory Improvement Workshop) of the AVAN (As-
sociació Vallès Amics de la Neurologia). The following scales and tests
have been used: the Mini Mental State Examination (MMSE) for cog-
nitive screening, the Geriatric Depression Scale (GDS-15), the Sujective
Memory Complaints Questionnaire (Cuestionario de Quejas de Memo-
ria; Maroto, 2001), and two Life Quality Scales (WHOQoL-BREF and
EQ-5D).
This program is directed to people over 50 years old with subjective
complaints of memory loss but not completed criteria for mild cogni-
tive impairment or dementia. It is worked in groups structured on 12
sessions of an hour and a half once per week. Techniques for attention
and memory function improvement are taught and trained during all
the sessions.
Results: After reviewing the scores pre- and post- MIW, significant dif-
ferences were found at the total scoring mean from the Subjective Mem-
ory Complaints Questionnaire (p=0.027), describing how participants
experienced less subjective memory complaints after workshops were
finished. However, the scores at the Life Quality Scales were not signif-
icantly different (pre vs. post).
Conclusions: The obtained results show how training techniques and
strategies for memory improvement decrease significantly subjective
complaints for memory loss. This improvement is product of the increase
of consciousness of the deficits and the usage of the mnemotechniques
in the daily life.
Correspondence: Sandra Meza-Cavazos, Master, Centro Regional para
el Estudio del Adulto Mayor, Av. Madero y Av. Gonzalitos s/n, Col. Mi-
tras Centro, Monterrey 64460, Mexico. E-mail: sanmeca@gmail.com 

P.A. PHILLIPS, A.Y. STRINGER, A. AMARANENI, K. SATHIAN &
B.M. HAMPSTEAD. Explicit Memory Training Facilitates Learning
and Retention of Object-Location Associations in Patients with
Amnestic Mild Cognitive Impairment.
Objective: We previously demonstrated that explicit memory training
(EMT) can effectively improve memory for a large number of face-name
associations in patients with amnestic mild cognitive impairment (aMCI)
(Hampstead et al., 2008). Here, we present results from a randomized-
controlled study wherein aMCI patients were assigned to either EMT
(n=10) or an exposure only group (n=11). We predicted EMT would
facilitate learning and memory more than exposure alone.WITHDRAWN
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Participants and Methods: Patients received training on 45 object-
location associations during three sessions (15 associations each session;
2.5-2.8 days between sessions). Associations were initially presented in
small sets of 5 (SS) for 3 trials, followed by a 3 trial same day review
of all 15 associations (SDR). Subsequent sessions began with a 3 trial
review of the 15 associations from the previous session (Delayed re-
view: DR). During each trial, participants were asked to recall the lo-
cation of the object with corrective feedback provided as necessary. The
EMT group also recalled mnemonic cues associated with each object-
location association.
Results: The EMT group was significantly more accurate in recalling
the location at each time point (all p<.05). Specifically, EMT facili-
tated single trial learning as well as within session (SDR) retention. Be-
tween session retention (DR) tended to be better in the EMT group
(p=.07). Additionally, there was a strong relationship between memory
for the location and the associated mnemonic cues in the EMT group
(all p<.001).
Conclusions: EMT is superior to exposure-based training in patients
with aMCI. These findings increase our knowledge about the condi-
tions under which EMT is effective in aMCI.
Correspondence: Pamela A. Phillips, M.A., Neuropsychology,
Argosy/Emory, PO Box 467911, Dunwoody, GA 30338, United States.
E-mail: pamelaatp@yahoo.com 

L.J. RITCHIE & S.L. CARTER. A Case Study of Goal Management
Training in an Inpatient Rehabilitation Setting Following ACoA
Aneurysm Rupture.
Objective: Studies evaluating formal interventions for “goal neglect”
(i.e., Goal Management Training [GMT]) are generally restricted to high
functioning, community dwelling individuals, limiting their utility for
clinicians working in inpatient settings. Our objective was to investi-
gate the feasibility of cognitive training based on the GMT model (Levine
et al. [2000]) in an inpatient rehabilitation setting. We report cogni-
tive, emotional, and functional outcomes for an inpatient treated with
a GMT-based intervention program.
Participants and Methods: A 49-year-old, right-handed Caucasian
woman 9 months post Grade 4 subarachnoid hemorrhage secondary to
a ruptured left anterior communicating artery aneurysm completed a
neuropsychological evaluation and standardized pre- and post-treat-
ment assessments of behavioral memory, executive functioning, and
frontal systems behavioral syndromes. Intervention consisted of 18 one-
hour intervention sessions emphasizing compensatory strategies for ex-
ecutive dysfunction (GMT), memory (daytimer), and emotional labil-
ity (relaxation training).
Results: The neuropsychological profile revealed low average general
intellectual functioning, diminished self-monitoring, severe learning and
memory impairment, and variable working memory and executive skills.
Social and emotional disinhibitions were prominent. After treatment,
she was unable to independently implement all GMT stages without
prompting. Despite an absence of clinically meaningful improvement
in memory and executive function post-treatment, improved mood co-
incided with fewer self-reported cognitive, physical, and psychological
symptoms. Memory aids proved useful in managing memory deficits.
Conclusions: Successful use of GMT training with prompting was achieved,
supporting previous findings of improved goal neglect with verbal prompt-
ing. Outcomes were consistent with reports of improved emotional control
and subjective view of improved cognitive functioning following GMT.
Correspondence: Lesley J. Ritchie, Ph.D., Clinical Health Psychology,
University of Manitoba, PZ 337 - 771 Bannatyne Ave., Winnipeg, MB
R3E3N4, Canada. E-mail: lritchie3@exchange.hsc.mb.ca 

J. AZULAY, C.M. SMART, T. MOTT & K.D. CICERONE. An Open
Trial of Mindfulness-Based Stress Reduction for Individuals with
Mild Traumatic Brain Injury/Post-Concussive Syndrome.
Objective: Of the 1.4 million traumatic brain injuries (TBI) sustained
in the U.S. each year, approximately 75% of those are considered to be

mild (mTBI). While most mTBI symptoms resolve quickly, a signifi-
cant minority of individuals have persistent symptoms, referred to as
post-concussive syndrome (PCS). These symptoms include cognitive
and emotional dyscontrol that can often be quite treatment-resistant.
Mindfulness meditation has already been demonstrated to reduce af-
fective distress including depression and anxiety, and has been shown
to improve attention in healthy adepts. As such, the aim of the current
pilot study was to ascertain whether mindfulness-based stress reduction
(MBSR) could reduce cognitive and neurobehavioral symptoms in in-
dividuals with PCS.
Participants and Methods: Eighteen individuals with PCS were con-
secutively enrolled in MBSR groups. Groups were run following as closely
as possible to Kabat-Zinn’s MBSR model, involving 9 weekly 1-hour
sessions with a half-day intensive at week 8. Participants were intro-
duced to several practices including body-scan and sitting meditation
and gentle yoga. Participants underwent brief attention and memory
testing, in addition to completing self-report measures, at baseline and
immediately post-intervention.
Results: Program participants showed a significant increase in self-
efficacy (t = -4.0, p <.01), perceived quality of life (t = -2.7, p <.05)
and new learning on the CVLT-II (t = -2.7, p <.05) from baseline to
post-intervention.
Conclusions: This open trial of MBSR for PCS demonstrates encour-
aging findings regarding symptom reduction. Implications for future re-
search and clinical applications are discussed, including tailoring of the
treatment for a brain-injured population.
Correspondence: Colette M. Smart, PhD, NJ Neuroscience Institute, JFK
JohnsonRehabilitation Institute,NewJerseyNeuroscience Institute,65James
Street, Edison, NJ 07302, United States. E-mail: csmart@solarishs.org

J.F. SUMOWSKI, H. WOOD, N. CHIARAVALLOTI & J. DELUCA.
Retrieval Practice Improves Memory in Persons with Traumatic
Brain Injury.
Objective: Memory dysfunction is common across neurologic diseases, in-
cluding Traumatic Brain Injury (TBI). Despite this, literature on memory
rehabilitation remains sparse and underdeveloped. The ‘testing effect’ is a
robust cognitive phenomenon whereby retrieval practice (i.e., testing) dur-
ing encoding leads togreaterdelayedmemory thanmassedor spaced restudy
(i.e., reexposure). This has been demonstrated in healthy undergraduates
(e.g., Karpicke & Roediger, 2008) and persons with Multiple Sclerosis
(Sumowski et al., in press), but not in persons with TBI. This study inves-
tigated whether retrieval practice improves memory in persons with TBI.
Participants and Methods: Twelve persons with a history of TBI partic-
ipated (Median: Age = 36; Education = 14; Years since TBI = 5.9). Ob-
jective memory functioning of the sample was severely impaired (CVLT-
II LDFR Median Z = -3.0). In a within-subjects design, subjects were asked
to learn 48 verbal paired-associates across three learning conditions: 16
massed restudy, 16 spaced restudy, and 16 retrieval practice (i.e., spaced
testing). The dependent variable was delayed cued recall after 45 minutes.
Results: There was a large effect of learning condition (F = 5.8, p < .01,
η2 = .35), such that retrieval practice (M = 5.8) resulted in greater re-
call than massed restudy (M = 3.3, p < .01). In contrast, spaced restudy
(M = 4.0) was not reliably better than massed restudy (p > .10).
Conclusions: Retrieval practice during encoding produced the best
memory functioning, and may represent a useful mnemonic among per-
sons with TBI-related memory impairment. Results have important
implications for memory rehabilitation research.
Correspondence: James F. Sumowski, Ph.D., Neuropsychology & Neu-
roscience Laboratory, Kessler Foundation Research Center, 300 Exec-
utive Drive, Suite 10, West Orange, NJ 07042, United States. E-mail:
jsumowski@kesslerfoundation.org 

A. VAN DEUSEN & A.M. DIAS. Improved EEG Neurofeedback Pro-
tocol for the Treatment of Major Depression.
Objective: Major depression is the most prevalent psychiatric disorder
of the world, affecting ≈ 10% of the world’s population. Currently, there

https://doi.org/10.1017/S1355617710000226 Published online by Cambridge University Press

https://doi.org/10.1017/S1355617710000226


WITHDRAWN
Thirty-Eighth Annual INS Meeting Abstracts 63

are several studies suggesting the strategic use of EEG neurofeedback
as a complementary therapy for the disorder. The current literature on
neurofeedback protocols for depression comprises three different pro-
tocols: Alpha waves interhemispheric asymmetry, reduction of high Beta
(Beta-3) ratios, and increase in low Beta/Theta ratio. Usually, these pro-
tocols are sold by practitioner and companies, and there are no courses
teaching how to build them. Objective: We aim to introduce a new neu-
rofeedback protocol that integrates these three protocols, as well as to
present the basic principles of an intuitive programming language that
can be used to create new protocols.
Participants and Methods: : The new program/protocol was devel-
oped in Bioexplorer, which allows the organization of complex digital
signal algorithms in flowcharts. It can be used with several types of
oscilloscopes.
Results: The proposed integration is based on the association between
each of the original protocols (Alpha asymmetry É, Beta-3Ñ and
Beta/ThetaÉ) and a specific type of feedback on a video-game based
task. In order to present a comprehensive picture of the programming
groundwork, the flow chart that implements this new protocol is pre-
sented (signal diagram), so that each of the basic protocols can consid-
ered in light of the complex associations that were designed.
Conclusions: We show how to create a neurofeedback protocol with-
out prior programming knowledge.
Correspondence: Alvaro M. Dias, Master, Doctorial Student, Neuro-
science and Behavior, University of São Paulo, Rua Girassol 1158, São
Paulo 05433002, Brazil. E-mail: alvaromd@usp.br 

D. VANCE, J. MARCEAUX & P.L. FAZELI. Improving Speed of Pro-
cessing in Adults Aging with HIV: A Pilot Study.
Objective: Speed of processing (SOP) decreases as a normal part of ag-
ing, affecting performance on neuropsychological measures. Within HIV,
there are SOP declines independent of aging. Previous studies of SOP train-
ing have been effective at increasing processing in nonpathological older
adults (Ball et al., 2002). The purpose of the current study is to evaluate
SOP training among HIV-positive adults and examine its affect on SOP.
Participants and Methods: Twenty-six adults with HIV (26-70 years
old; mean age = 46.27 (SD = 9.14)) were assigned to either no-contact
control (n = 9) or SOP training groups (n=17). Pre-test assessment in-
cluded background/covariate information in addition to the Useful Field
of View (UFOV®), a measure of processing speed and attention. Using
the Posit Science Insight software, the SOP training group completed
10 hours of self-administered training. Post-test assessment was con-
ducted 4 to 6 weeks following training. Intent-to-treat analyses were
used to examine the effects of SOP training.
Results: Those in the SOP training group had significantly greater im-
provement in UFOV® scores (M = 209.65 milliseconds (ms), SD =
161.11) than the control group (M = 14.67 ms, SD = 189.08), F(1,25)
= 7.66, p = .01. While older adults typically performed worse on the
UFOV® (r = .33, p = .02), this was not significantly related to treat-
ment gains (r = .22, p = .40).
Conclusions: Results suggest that SOP training is effective in adults
with HIV, regardless of age. This is an important preliminary finding,
given that SOP underlies other cognitive and functional abilities and it
is responsive to intervention. Future studies should examine factors max-
imizing durability of treatment gains.
Correspondence: David Vance, Ph.D., MGS, School of Nursing, Univer-
sity of Alabama at Birmingham, 1701 University Boulevard, Birming-
ham, AL 35294-1210, United States. E-mail: devance@uab.edu 

A. WELFRINGER, G. LEIFERT-FIEBACH, R. BABINSKY &
T. BRANDT.Visuomotor Imagery in Chronic Neglect Patients.
Objective: A new approach in neuropsychological therapy involving vi-
suomotor imagery techniques for the treatment of visuospatial and rep-
resentational neglect symptoms is evaluated.
Participants and Methods: Ten chronic neglect patients absolved a
four weeks’ imagery intervention based on the mental practice of posi-

tions and movements of the contralesional upper limb during half-hour
sessions twice a day. Feasibility was assessed using verbal feedback pro-
tocols, electromyographic recordings and an extensive neuropsycholog-
ical test battery at four measuring times within a baseline design. After
the intervention period, every patient received a CD with imagery in-
structions for individual home training, which was evaluated by a tele-
phone interview.
Results: Therapy protocols revealed high compliance and various sub-
jective gains in the awareness of their left side. Kinaesthetic imagery
was accompanied by sensations and muscular activity. All patients
were able to perform visuomotor imagery and evaluated the therapy
as highly beneficial. One patient regained arm functions after three
years of non-use. Depressive moods interfered with therapy effects.
Outcome measures showed significant improvements in letter can-
cellation (t=4.69, p=.01), star cancellation (t=3.33, p=.01) and ki-
naesthetic imagery tasks (t=-4.98, p=.01). Patients evaluated the in-
dividual training with CD as less exertive and intense than with
personal assistance.
Conclusions: Visuomotor imagery is a feasible practice for neglect
patients. Functional improvements are possible even in a chronic
state. In a therapeutic setting, detailed instructions and a first per-
son perspective are appropriate for kinaesthetic imagery including
the mental manipulation of a neglected/hemiparetic upper limb. Fu-
ture research is warranted to better specify in-/exclusion patient
criteria and examine the underlying mechanisms of visuomotor im-
agery. Support: Dietmar Hopp Stiftung, Luxemburg’s National Re-
search Fund
Correspondence: Anouk Welfringer, Neuropsychology, Kliniken Schmieder
Heidelberg, 16-20 rue Elterstrachen, Bereldange 7260, Luxembourg.
E-mail: anoukwelfringer@gmail.com 

Stroke/Aneurysm

A.N. CERNICH, M. DUX, S. FOSTER, R.L. KANE, G. WITTENBERG
& R.F. MACKO. Initial Findings from a Controlled Trial of Aerobic
Exercise to Effect Cognition in the Chronic Stroke Population.
Objective: Engaging in exercise has been shown to affect attention,
working memory, and executive function across studies in the aging pop-
ulation and emerging evidence demonstrates potential effects of exer-
cise to enable neuroplasticity and neuroprotection. The objective of this
study is to extend those findings to the chronic stroke population. We
hypothesized that aerobic exercise would improve cognitive function,
specifically aspects of working memory and executive function.
Participants and Methods: Participants were at least 6 months post-
stroke and had chronic hemiparesis (N=11; 64% male; mean age=63;
55% Caucasian, 36% African-American, 9% Hispanic). Stroke location
varied in the sample; all participants had normal mental status at base-
line (MMSE corrected for age and education). The exercise protocol in-
cluded treadmill walking (3 times per week, 1/2 hour per session) for
a total of 6 months. Participants were administered a battery of meas-
ures before and after the 6-month exercise intervention that included
cognitive tests; alternate forms of measures were used where possible.
Results: Initial results from 11 participants indicate a significant im-
provement on a list-learning task using a Wilcoxon signed-rank statis-
tic (RBANS List learning, z=-2.04, p<.05). Trends were noted on a phone-
mic fluency task and the Working Memory Index from the WAIS-III.
Conclusions: Initial findings suggest that aerobic exercise improves cog-
nitive function after stroke. Future studies will determine the impact of
exercise interventions on specific tests of neuroplasticity and motor learn-
ing. Research was supported by the Department of Veteran’s Affairs,
Veteran’s Health Administration, Rehabilitation Research and Devel-
opment Service, Alison Cernich, Ph.D., Career Development Awardee,
VAMHCS, Baltimore, MD.
Correspondence: Alison N. Cernich, Ph.D., Neuropsychology, VA Mary-
land Health Care System, BT/116/MH, 10 North Greene Street, Balti-
more, MD 21201, United States. E-mail: alison.cernich@va.gov 
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C.A. HAJEK, K.O. YEATES, V. ANDERSON, M. MACKAY & W. LO.
Cognitive Outcomes Following Ischemic Stroke in Children.
Objective: To investigate the cognitive outcomes of children with is-
chemic strokes, and to determine whether a relationship exists between
neurological status and cognitive outcomes.
Participants and Methods: Participants included 30 children with
ischemic stroke, which occurred from the perinatal period to childhood
but at least 1 year prior to assessment. A comparison group of 12
children with asthma were included to control for acute medical ill-
ness requiring hospital admission. Participants ranged from 6-12 years
of age at the time of the study. Children completed measures of gen-
eral cognitive ability, attention and executive functions, and process-
ing speed. Children also were assessed using the Pediatric Stroke Out-
come Measure (PSOM), a standardized assessment of neurological
function.
Results: Mean cognitive scores fell within the average range for both
groups. Compared to children with asthma, children with stroke per-
formed significantly worse on a measure of processing speed. Group dif-
ferences for the remaining cognitive measures were in the same direc-
tion but did not reach statistical significance. The PSOM total severity
score was significantly negatively correlated with scores on measures of
general cognitive ability and cognitive-executive functions, but not pro-
cessing speed; greater neurological impairment was associated with
poorer cognitive functioning.
Conclusions: Results suggest that following ischemic stroke, children
perform more poorly on measures of processing speed than children with
chronic medical illnesses that do not affect neurological functioning. In
the stroke group, overall neurological status is strongly related to gen-
eral cognitive ability, as well as attention and executive functions.
Correspondence: Christine A. Hajek, The Ohio State University, 314
Buttles Ave., Columbus, OH 43215, United States. E-mail: hajek.11@
osu.edu 

S. HEVERLY-FITT, T.F. FLOYD, E. STAMBROOK, A.C. LYON,
O. SELNES, S. RATCLIFFE & T. GIOVANNETTI.The Effect of Aor-
tic Valve Replacement Surgery on Cognitive Functioning: Prospec-
tive Neuropsychological Comparison to Disease-Matched Controls.
Objective: Aortic valve replacement (AVR) surgery may impact cogni-
tion via embolic or more occult pathophysiological processes. This
prospective longitudinal study compared the effect of AVR on cogni-
tion with that of a disease-matched control group, employing a com-
prehensive neuropsychological protocol scored by raters blinded to group
membership.
Participants and Methods: Sixty older adults (n = 21 AVR group; n
= 39 disease-matched control group) were administered a neuropsy-
chological protocol before surgery (Baseline) and again after 4-6 weeks
(Time 2). Participants with a history of recent stroke, TIA or addiction,
and any history of mental illness were excluded from the study.
Results: The groups did not differ in age, education, premorbid IQ, or
baseline MMSE.  A significant Group x Time interaction was observed
for two measures of executive control (Mental control, p = .01; Trails B
- p = .04). The AVR group showed a tendency for lower performance
at Time 2; however, post hoc comparisons were nonsignificant. A main
effect for Time was noted for measures of episodic memory and nam-
ing, with both groups showing improvement at Time 2 (HVLT delay -
p < .01; Rey Osterrieth Complex Figure Delay - p < .01; BNT- p < .01].
There were no significant changes in performance on tests of visuospa-
tial processing (JOLO), verbal fluency (FAS, Animals) or attention/pro-
cessing speed (Digit Span/Digit Symbol).
Conclusions: Individuals who undergo AVR do not exhibit marked cog-
nitive decline after surgery. However, AVR may place individuals at
higher risk for postoperative deficits in executive control. Ongoing fol-
low-up study will determine whether these preliminary results remain
stable with a larger sample size.
Correspondence: Tania Giovannetti, Ph.D., Psychology, Temple Uni-
versity, 1701 N. 13th Street, Philadlephia, PA 19122, United States. E-
mail: tgio@temple.edu 

C. HSU, K. HUANG, M. HO, T. LEE, H. LIU, Y. CHANG, S. RYU &
T. CHANG. The Effects of Carotid Artery Stenting on Neuropsycho-
logicalPerformanceinTaiwaneseMaleSamples:APreliminaryStudy.
Objective: The carotid artery stenting (CAS) is believed to be less in-
vasive than the carotid endarterectomy in treating carotid artery steno-
sis. However, the beneficial effects of the CAS on neuropsychological
functions have been controversial. The present study aimed to examine
if any improvement in neuropsychological performance can be detected
following the CAS.
Participants and Methods: Thirty-seven male patients with carotid
artery diseases were recruited. Twenty patients (age: M = 67.45, SD =
7.84) underwent the CAS. A comprehensive neuropsychological battery
was administered before and 6 months after the CAS. Seventeen pa-
tients (age: M = 68.18, SD = 8.33) without having the CAS served as
the control group. They also underwent the same assessment twice with
6 months apart. The testing data were analyzed by two way (group ×
phase) ANOVA with repeated measures on the latter factor.
Results: The results did not reveal significant changes on most neu-
ropsychological measures for both groups. However, the narrative recall
performance appeared to enhance more evidently in the CAS group, as
being reflected by a significant main effect of phase, F (1, 33) = 8.90,
p < .01, and a significant interaction, F(1, 33) = 4.49, p < .04. In ad-
dition, the CAS group also seemed less vulnerable to retroactive inter-
ference effects on a word-list learning test, F(1, 33) = 6.73, p = .01.
Conclusions: Although the results of this preliminary study suggest the
CAS may have some beneficial effects on verbal memory, they also in-
dicate most conventional neuropsychological measures are perhaps not
sensitive enough to detect any subtle cognitive changes.
Correspondence: Meng-Yang Ho, PhD, Institute of Clinical Behavioral
Sciences, Chang Gung University, 259, Wen Hwa 1st Road, Kwei Shan,
Tao Yuan County 333, Taiwan. E-mail: myho@mail.cgu.edu.tw 

C.A. SCOTT, L.J. RAPPORT, R. COLEMAN BRYER, J. PELLERITO,
J.A. GRIFFEN, L. BIELIAUSKAS & R. WHITMAN. Awareness of
Deficit and Driving Simulator Performance after Stroke.
Objective: To examine stroke survivors’ awareness of deficit and its cor-
relates to predictions and performance on a driving simulator.
Participants and Methods: Fifty-three stroke survivors completed a
driving evaluation. Outcome measures included predicted and actual
performance on a driving simulator evaluation and a modified Biber
Cognitive Estimation Test. Survivors nominated a significant other to
serve as a knowledgeable informant about their abilities. Awareness of
deficit was assessed via survivor-significant other difference scores on
the Awareness Questionnaire.
Results: Unawareness of cognitive and motor/sensory deficits predicted
poor performance on the driving simulator, whereas unawareness of be-
havioral/emotional deficits was unrelated. Awareness of deficit moder-
ated the accuracy of survivors’ self-evaluations of their simulator per-
formance (predicted and actual): Among survivors aware of their deficits,
simulator prediction and postdiction scores were modestly related to ac-
tual simulator performance; among survivors unaware of their deficits,
only postdiction correlated with simulator performance. General cogni-
tive estimation skills were positively correlated with prediction of per-
formance on the simulator in both the aware and unaware survivor
groups, with stronger prediction for the unaware participants. However,
cognitive estimation scores were not related to the accuracy of self-
evaluations of driving skills on the simulator.
Conclusions: Stroke survivors who overestimated their cognitive and
motor/sensory abilities made less accurate estimates of their driving abil-
ity and performed worse in a driving simulator than did survivors who
were aware of their deficits; however, the accuracy of their self-ratings
improved significantly after the simulator evaluation. The driving sim-
ulator may be a useful tool in raising survivors’ awareness of their deficits
as it relates to driving ability.
Correspondence: Carolyn A. Scott, M.A., Psychology, Wayne State Uni-
versity, 5057 Woodward Ave, 7th Floor, Detroit, MI 48202, United States.
E-mail: c.scott@wayne.edu 
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J. SZAFLARSKI, J. VANNEST, A. BALL, C. BANKS, S. PAGE, J. AL-
LENDORFER, K. EATON & S. HOLLAND. Post-stroke aphasia re-
covery assessment in chronic stroke using repetitive fMRI and pic-
ture naming test.
Objective: To evaluate the patterns of post-stroke language recovery
using fMRI at 4T and a picture naming task.
Participants and Methods: 4 healthy and 4 left MCA stroke subjects
with chronic (>1 year) aphasia. Ten fMRI scans were performed for each
subject over a ten-week period using a picture naming task. Active con-
dition involved presenting subjects with a panel of 4 figures (e.g., draw-
ings of 4 animals) every 6 seconds; subjects indicated which figure
matched the written name in the center. Control condition was same/dif-
ferent judgment task of pairs of geometric figures (squares, octagons or
combination) presented every 6 seconds. Thirty seconds active/control
blocks were repeated 5 times each; responses were recorded.
Results: Patients and controls had similar demographic characteristics:
age (46 vs. 53; p=0.39), personal handedness (EHI; 89 vs. 95; p=0.13),
familial handedness (93 vs. 95; p=0.52) or years of education (14.3 vs.
14.8; p = 0.6). Patients presented with apraxia of speech, mixed, thal-
amic and Broca’s aphasia. For the active condition, controls performed
better than patients (97.7% vs. 89.1%, p<0.001); performance was sim-
ilar for the control condition (99.5% vs. 98.8%, p=0.23). FMRI: con-
trols showed bilateral, L>R increases in BOLD contrast in frontal and
temporal language areas and symmetric retro-splenial and posterior cin-
gulate areas and symmetric deactivations in bilateral fronto-temporal
language networks. Patients showed different activation patters with
BOLD signal increases seen predominantly in peristroke areas and min-
imal activations noted in non-dominant (right) hemisphere.
Conclusions: This study reinforces the notion that adult stroke patients
require functional peristroke areas to perform language functions. This
pattern is different from the stroke recovery pattern observed in chil-
dren with perinatal and early postnatal stroke.
This study was supported in part by a grant from The Neuroscience In-
stitute in Cincinnati (JPS), OH and in part by R01 NS048281 (JPS)
Correspondence: Jerzy Szaflarski, MD, PhD, Neurology, University of
Cincinnati, 260 Stetson Street, Rm. 2350, Cincinnati, OH OH, United
States. E-mail: jerzy.szaflarski@uc.edu 

M.W. VAN RIJSBERGEN, R.E. NIEUWENHUIS-MARK, P.L. DE
KORT, R.W. PONDS & M.M. SITSKOORN. Cognitive Complaints
after Stroke: No Differences with the Healthy Population.
Objective: While subjective cognitive complaints are common after
stroke, little is known about how these differ in their prevalence and
profile in daily life from healthy controls. The present study is the first
which aimed to explore this in detail.
Participants and Methods: The current study is part of a larger proj-
ect, the so called CompAS (Complaints After Stroke) study. In a case-
control matched design, 72 ischemic stroke patients in the early phase
(three months post-stroke), who were living at home were compared to
72 healthy controls on total scores, subscales and individual items of the
Cognitive Failures Questionnaire (CFQ).
Results: Between group differences were assessed using paired samples
t-tests and McNemar tests. No significant differences were found be-
tween patients and controls on CFQ total scores: cognitive complaints
were experienced infrequently in daily life. On the subscales, the pro-
file was the same for both groups. The highest scores were seen on the
subscale ‘forgetfulness’, followed by ‘distractibility’, while the lowest
were found on ‘false triggering’. Patients however, reported a larger in-
crease in incidence of complaints during the past five years than con-
trols (p=0.01). At the item level, only item 24 (drop things) differed
between the groups: patients reported dropping things more than con-
trols did (p=0.001).
Conclusions: We found no evidence that subjective cognitive complaints
of home-living patients three months after stroke deviate in prevalence
or profile from the healthy population. Patients however experienced a
larger increase in incidence of complaints and more clumsiness than con-
trols did. Our results suggest that clinicians can reassure patients eval-

uated three months after their strokes that their complaints do not dif-
fer from those reported in the general population. Follow-up remains
important however as the time course of complaints is largely unknown.
We aim to investigate how complaints change over time in the stroke
population as part of the ongoing CompAS-study.
Correspondence: Marielle W. van Rijsbergen, MSc, Tilburg University,
Warandelaan 2, Tilburg 5000 LE, Netherlands. E-mail: m.w.a.
vanrijsbergen@uvt.nl 

TBI (Adult)

J.C. ARANGO, M.C. QUIJANO, M. APONTE, A. RINCON,
M. CUERVO & H. ROGERS. Nueropsychological and neurobehav-
ioral profile of a group of individuals with Traumatic Brain Injury
from Colombia, South America.
Objective: The objective of the present study was to determine the
neuropsychological and neurobehavioral functioning of a group of in-
dividuals with TBI in Cali, Colombia.
Participants and Methods: A neuropsychologist administered a com-
prehensive neuropsychological evaluation (NEUROPSI) and the Span-
ish-language version of the Neurobehavioral Functional Inventory (NFI)
to 30 individuals with TBI from Valle University Hospital and 30 healthy
controls. The patient group was 73% male with a mean age of 34.0
(11.1). The individuals with TBI had had TBI for 32.6 months (56.47)
and had a mean GCS of 10.0 (3.3) upon hospitalization.
Results: Compared to controls, the patients performed significantly
worse on the backward digit test, short- and long-term verbal memory,
and semantic and phonologic verbal fluency. 40% of individuals with
TBI had cognitive deficits compared to published norms for Spanish-
speaking individuals. The patients also scored significantly lower than
controls on four subscales of the NFI: depression, somatic symptoms,
attention and memory, and communication problems. There were no
significantly differences between patients and controls in aggression or
motor functioning. 40% of patients reported symptoms of depression,
40% reported memory/attention problems, 27% indicated having com-
munication problems, 17% had somatic problems, 17% reported ag-
gression, and 17% had motor problems.
Conclusions: Effective cognitive rehabilitation programs in Spanish are
needed to improve attention, memory, and language deficits post-TBI.
Furthermore, cognitive behavioral intervention targeting depressive and
somatic symptoms as well as communication problems may improve
quality of life in Colombian individuals with TBI.
Correspondence: Juan C. Arango, Ph.D, Physical Medicine and Reha-
bilitation, Virginia Commowealth University, 12934 Copperas Lane,
Richmond, VA 23233, United States. E-mail: jcarangolasp@vcu.edu 

S.B. ASMUSSEN & C. BOYD. Mild Traumatic Brain Injury: Per-
sonality Assessment in the Military Population.
Objective: To examine the Personality Assessment Inventory (PAI) in
a group of service members (SMs) with a history of mild Traumatic Brain
Injury (TBI). To compare profiles on the Personality Assessment In-
ventory (PAI) in SMs with a history of TBI age 18-21 (likely in their
first enlistment) to SMs age 22+.
Participants and Methods: Ninety-nine SMs with a history of TBI were
examined (Mean age=26). A t-test examined SMs age 18-21 to SMs age
22+ on the PAI. PAI profiles were examined for each group.
Results: (1) Noted subscale elevations for the overall group were Thought
Disorder (SCZ-T), Traumatic Stress (ARD-T), and Physiological De-
pression (DEP-P). (2) SMs age 22+ endorsed symptoms related to Per-
secution, Phobias, and Affective Anxiety at a higher rate then SMs age
18-21 (approaching clinical significance). (3) Profiles: SMs age 22+ en-
dorsed 14 PAI scales at T>70 (clinically elevated) and SMs age18-21
endorsed 6 PAI scales at T>70.
Conclusions: The PAI is a face valid measure which highlights Axis-I
psychopathology. When examining SMs who sustained a TBI, symp-
toms associated with SCZ-T, ARD-T, and DEP-P were elevated. SMs
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age 22+ elevated several subscales compared to SMs age 18-21. Both
groups endorsed multiple PAI scales at/above clinical level. The PAI
may assist with understanding psychopathology in SMs with a history
of TBI, at various ages, to guide in the establishment of effective psy-
chotherapeutic treatment. Further evaluation (e.g., MANOVAs) will in-
clude analysis of comorbid factors (e.g., PTSD diagnosis, number of
deployments).
Correspondence: Sarah B. Asmussen, PhD, DVBIC Camp Pendleton
Concussion Clinic, Defense & Veterans Brain Injury Center, Henry M.
Jackson Foundation, Camp Margarita, Building 33305, Area 33, Camp
Pendleton, CA 92055-5380, United States. E-mail: sarah.asmussen@
gmail.com 

J.H. BANOS, D.C. KNIGHT, D. LABBE & T.A. NOVACK. Impact of
Traumatic Brain Injury on Ratings of Emotion-Invoking Pho-
tographs: Preliminary Data.
Objective: Preliminary case series data are reported from a pilot study
examining ratings of emotion-invoking photographs by individuals with
moderate to severe traumatic brain injury (TBI).
Participants and Methods: Photographs were drawn from the Inter-
national Affective Picture System (IAPS), focusing on the dimensions
of affective valence (pleasant-unpleasant) and arousal (calming-excit-
ing). Forty-five images from categories reflecting moderately pleasant
to moderately unpleasant affective valence (holding arousal constant),
and moderately high to moderately low arousal (holding affective va-
lence constant) were presented in one of four random orders to indi-
viduals with TBI recruited at a rehabilitation hospital. Ratings were
obtained using an adaptation of the original IAPS normative procedures.
Nine reliability items were included. Additional clinical data included
behavioral ratings using the Frontal System Behavioral Scale (FrSBe).
Case series data are presented for four inpatients (ages 20-46 years,
41-49 days post-injury) and one outpatient (age 22, 102 days post-in-
jury) with TBI. Initial examination focuses on the participants’ ability
to reliably distinguish the dimensions, and the relationship of their rat-
ings to normative and clinical data.
Results: Only one inpatient showed a significant correlation between
dimensions (suggesting difficulty differentiating dimensions). Affective
valence was rated most reliably. Arousal ratings were less stable and
tended to be elevated relative to normative ratings.
Conclusions: Although findings may be due to cognitive deficits or fail-
ure to understand the arousal dimension, they may reflect more erratic
(and elevated) arousal to stimuli in this population. Scatterplots sug-
gest a stronger relationship between arousal ratings and the FrSBe Dis-
inhibition scale (compared to Apathy or Executive Dysfuntion) among
inpatients.
Correspondence: James H. Banos, PhD, Physical Medicine & Rehabil-
itation, University of Alabama at Birmingham, 1717 6th Ave South, SRC
530, Birmingham, AL 35222, United States. E-mail: banos@uab.edu 

S. BELKONEN, S. SEROVA, C. HIRSHSON, J. CANTOR &
T. TSAOUSIDES. The Relationship Between Performance on Neu-
ropsychological Tests of Memory and Self-Reported Memory Dif-
ficulties in Older Adults with Traumatic Brain Injury (TBI).
Objective: To examine the relationship between memory difficulties
measured by neuropsychological tests and by subjective reports in older
adults with and without TBI.
Participants and Methods: 122 older adults (age>55, 31 with mild
TBI, 33 with moderate/severe TBI, 58 with no TBI) were recruited at a
large urban medical center. Participants completed several memory tests,
including the CVLT-II Short and Long Delay Free Recall, WMS-III Log-
ical Memory and WMS-III Visual Reproduction subtests. They also com-
pleted a 48-item cognitive symptom checklist. Five neuropsychologists
with TBI expertise were asked to independently classify each symptom
according to whether or not it assessed memory function. Using a .80
interrater-reliability cut-off, 12 “memory symptoms” were identified
and were used to create the self-reported memory score.

Results: Correlations between z scores on each memory test and the to-
tal score on the cognitive-symptom checklist were computed, with no
significant findings. Subsequently, correlations were conducted between
the self-reported memory score and each memory test. After Bonferroni
corrections, no significant correlations were found.
Conclusions: These results suggest that memory difficulties, as meas-
ured by neuropsychological testing, may not be related to checklist self-
report of cognitive symptoms or memory symptoms for older adults with
and without TBI, despite evidence for such a relationship in younger
adults with TBI. Future studies may require the use of factor analysis
(rather than expert ratings) to better understand potential relation-
ships between self-reported cognitive difficulties and objectively meas-
ured neuropsychological function.
Correspondence: Stacy Belkonen, Mount Sinai Medical Center, One Gus-
tave L. Levy Place, New York, NY 10021, United States. E-mail:
sbelkonen@gmail.com 

L.A. BIELIAUSKAS, R.J. SPENCER, L.L. DRAG, P.H. PANGILINAN
& S.L. GAJEWSKI. Enough is Enough: Minimizing Redundancy
When Assessing Emotional Function in Veterans with Traumatic
Brain Injury.
Objective: Structured self-report questionnaires are typically used in
the assessment of anxiety and depression. This study examined the cor-
respondence between single items in which patients quantified their
depression and anxiety, with scores on a lengthier questionnaire of these
symptoms.
Participants and Methods: Data were collected from 183 veterans seen
in a traumatic brain injury (TBI) clinic. Participants quantified their
anxiety and depression on 5-point scales corresponding to “none,”
“mild,” “moderate,” “severe,” and “very severe.” The items were “feel-
ing anxious or tense” and “feeling depressed or sad.” These responses
were compared to scores from the Hospital Anxiety and Depression Scale
(HADS), a 14-item instrument that quantifies the severity of depression
and anxiety.
Results: Among patients who reported “severe” or “very severe” anxi-
ety, 96% scored in the clinically significant range on the HADS-Anxi-
ety scale (16% mild, 28% moderate and 52% severe). Of those who
characterized their anxiety as “moderate,” “mild,” and “none,” 49%,
19%, and 10% scored in at least the moderate range on the HADS.
Among patients who reported “very severe” depression, 94% scored in
the clinically significant range on the HADS-Depression scale (19% mild,
47% moderate and 28% severe). Of those who characterized their de-
pression as “severe,” “moderate,” “mild,” and “none,” 34%, 26%, 16%,
and 3% scored in at least the moderate range on the HADS.
Conclusions: Patients self-report of severe symptoms of depression and
anxiety correspond closely to longer questionnaires, which may be un-
necessary in screening.
Correspondence: Robert J. Spencer, Ph.D., Neuropsychology, VA Ann
Arbor, 2215 Fuller Road, Ann Arbor, MI 48105, United States. E-mail:
rspencer33@gmail.com 

F. BINEY, K.M. O’DELL & H.J. HANNAY.The Relationship Between
BAL and Outcome at 6 Months Post Injury in Severe TBI Adults: Ef-
fects of Best Day 1 GCS and Age.
Objective: Most studies examining the relationship between blood al-
cohol level (BAL) and TBI outcome control for injury severity using EC
admission GCS, which is itself affected by BAL (Labi,et al., 2003;
Turner,et al., 2006). The current study reexamined the relationship us-
ing Best Day 1 GCS as the injury severity measure. Patients with higher
admission BALs and age were expected to have poorer outcome reflected
by higher Disability Rating Scale (DRS) scores.
Participants and Methods: A sample of 283 consecutively admitted
male severe TBI patients was tested for BAL upon admission to a Level
1 trauma center. The sample was divided into groups based on BAL
(0,.001-.08,and .081-.48 mg/dL) and age (18-29,30-39, 40-49,50+).
A 6 month post injury DRS score was determined.
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Results: Data were analyzed using a 2 way ANCOVA. BAL group and
age group were independent variables, and Best Day 1 GCS score was
the covariate. The dependent measure was DRS score at 6 months post
injury. The main effect of BAL group was non-significant. The main
effect of age was significant. The BAL by age group interaction was not
significant. Best Day 1 GCS score was highly related to the 6 month
DRS score.
Conclusions: In our sample, BAL at admission was not related to long
term outcome. Consistent with the literature, injury severity accounted
for most of the variability in outcome, followed by age. (Thatcher, et al.,
1991; Cifu, et al., 1997).
Correspondence: Fedora Biney, B.A., The University of Houston, 126
Heyne Building, The University of Houston, Houston, TX 77204, United
States. E-mail: febiney@aol.com 

K.S. CHIOU, B.M. WARDECKER & F.G. HILLARY. Effects of Task
Structure on Metacognition in Traumatic Brain Injury.
Objective: Metacognition is a higher order process that involves the abil-
ity to reflect on cognitive abilities. Past research has demonstrated that
task structure may affect self-regulatory processes and new learning.
Well structured (WS) tasks often contain the presence of a linear, hier-
archical routine, while ill structured (IS) tasks are more ambiguous
and do not provide an obvious problem solving algorithm. Tradition-
ally, WS tasks have been associated with greater awareness of perform-
ance; however, it is unclear if task structure has the same influence on
metacognition after neurological injury. This study investigates the ef-
fect of task structure on metacognitive accuracy in adults with moder-
ate to severe traumatic brain injury (TBI).
Participants and Methods: 17 adults with moderate to severe TBI and
20 healthy adults were administered a modified form of the Matrix Rea-
soning subtest from the WAIS-III. The subtest was modified by divid-
ing the stimulus into two sets, a “WS” procedure where the difficulty of
the items progressed linearly, and an “IS” procedure where the order of
item difficulty was presented randomly. Retrospective confidence judg-
ments with respect to performance were collected after each item.
Results: Results from the ANOVA reveal that the type of task structure
used had a significant main effect on metacognitive accuracy (F(1,
68)=18.9, p=0.000). Additionally, an independent samples t-test re-
vealed that healthy adults had more accurate metacognitive judgments
during the WS manipulation.
Conclusions: Results indicate that individuals with TBI showed greater
task accuracy in the WS condition compared to the IS condition. How-
ever, healthy adults benefitted more from the WS manipulation than
adults with TBI.
Correspondence: Kathy S. Chiou, MS, Psychology, The Pennsylvania
State University, 610 Moore Building, University Park, PA 16802, United
States. E-mail: ksc167@psu.edu 

A. CLARK, L. OZEN, M. FERNANDES & E. ROY. Measuring At-
tention Impairments in Mild Head Injury.
Objective: Repetitive tasks with minimal stimulation require consider-
able sustained attention and people who have experienced a head injury
tend to find such tasks especially difficult. While traditional neuropsy-
chological assessments often fail to identify attention impairments in
this population, Robertson and colleagues (1997) reported that com-
pared to controls, those with a head injury made more errors and re-
sponded slower on the Sustained Attention to Response Task (SART).
Unlike previous studies of brain injury that used the SART, we were in-
terested in measuring attention impairments in a mildly brain injured
population.
Participants and Methods: We had 27 healthy young adults and 15
young adults, who had sustained a mild head injury (MHI), complete
the SART which requires participants to refrain from responding to an
infrequent target (the digit 3) in a series of distracter digits.
Results: Surprisingly, MHI participants did not differ from controls in
the number of inhibition errors committed (when the participant erro-

neously responded to the infrequent target). However, MHI participants
did respond significantly slower than controls on trials in which an er-
ror was made (t(40) = -2.59, p = 0.013). We also compared response
times on trials leading up to and following target trials where the par-
ticipants either correctly inhibited their response or made an error. While
control participants responded more slowly on trials leading up to a cor-
rectly inhibited trial than an error trial, this slowing was especially pro-
nounced in the MHI participants.
Conclusions: Taken together, our results suggest that accuracy on the
SART is not a sensitive enough measure to dissociate healthy controls
from MHI participants. Instead, when investigating MHI, evidence of
persistent attention impairments may only be found when assessing re-
sponse times, information processing speed and patterns of responding.
Correspondence: Amanda Clark, Psychology, University of Waterloo,
200 University Ave. W., Waterloo, ON N2L 3G1, Canada. E-mail:
aclark@uwaterloo.ca 

J.A. CLARK, A.L. SHANDERA, J.P. HARP, R.E. SCHLEENBAKER
& W.M. HIGH. Neuropsychological Profiles of Combat Veterans Ex-
posed to Mild Head Trauma and Combat-Related Stressful Events.
Objective: The purpose of this study was to determine whether there is
a persistent effect of mTBI on the neuropsychological profile of mTBI
veterans over and above the effect of PTSD.  It was hypothesized that
veterans who experienced mTBI with loss of consciousness (LOC) would
perform more poorly than those who experienced mTBI with only al-
teration of consciousness (AOC) on tests of executive functioning after
controlling for PTSD symptoms.
Participants and Methods: Thirty-nine recent combat veterans were
referred for neuropsychological evaluation following possible mTBI and
combat-related stress. Of these, 14 were excluded from analyses because
they lacked evidence of brain injury (6) or failed malingering tests (10).
The remaining 25 veterans (25 Caucasian, 23 male) completed an ex-
tensive clinical interview, a battery of neuropsychological tests, emo-
tional/behavioral measures, and a PTSD screen.
Results: T-tests indicated those who experienced mTBI with LOC (n=11)
performed significantly worse than those with just AOC on executive
functioning tests (D-KEFS Trail Making, Verbal Fluency, Design Flu-
ency, Color-Word Inhibition; p<.05). Participants with PTSD (n=15)
also performed significantly worse than those without PTSD on 7 neu-
ropsychological tests across several domains. Though the LOC and AOC
groups did not differ significantly in prevalence of PTSD, the effect of
PTSD was controlled in an ANCOVA procedure, and significant effects
of LOC on executive functioning measures remained (D-KEFS Trail
Making, Verbal Fluency, Design Fluency; p<.05).
Conclusions: These results suggest that despite the significant effects of
PTSD on cognitive functioning, the effects of mTBI can be detected on
executive functioning measures over and above PTSD symptomatology.
Correspondence: Jordan P. Harp, Physical Medicine & Rehabilitation,
University of Kentucky, 2050 Versailles Rd, Lexington, KY 40504, United
States. E-mail: jordanharp@gmail.com 

J.S. DESORMEAU & M. MCKERRAL. Quality of Life and Emotional
Well-Being in People with a TBI 1 to 7 Years after Rehabilitation.
Objective: To investigate factors associated with quality of life in peo-
ple with a TBI who have completed a social and vocational rehabilita-
tion program. This type of interdisciplinary rehabilitation program as-
sists people who have suffered a mild or moderate/severe TBI in returning
to their pre-injury activities—remunerated work, running a household,
education, volunteering or any other activity deemed important to the
individual. In this context, a global measure such as quality of life is pre-
ferred over single measures like return to work. Since these services are
covered by a province-wide public health program all people who have
suffered a TBI are offered the same services. Therefore, participants in
this study are representative of the general TBI population.  Further-
more, attention has been given to ethnic characteristics of the popula-
tion studied.
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Participants and Methods: 98 participants completed questionnaires
measuring quality of life, emotional well-being, satisfaction with pri-
mary activity, severity of symptoms and demographic data. Multivari-
ate regression analyses were performed to identify factors associated
with quality of life and emotional well-being.
Results: Preliminary analyses suggest that employment, emotional well-
being, and social support are related to higher quality of life ratings.
Data also indicate that length of treatment is associated with emotional
well-being.
Conclusions: These results may assist professionals in identifying peo-
ple who are at increased risk of distress years after rehabilitation and
may provide insight into factors that influence quality of life after TBI.
It is further hoped that this information will contribute towards the de-
velopment of ongoing support programs.
Correspondence: Julie S. Desormeau, B.A., Centre de recherche, Centre
de réadaptation Lucie-Bruneau, 2275 ave Laurier Est, Montréal, QC
H2H 2N8, Canada. E-mail: julie.desormeau@umontreal.ca 

S. DIKMEN, J. MACHAMER & N. TEMKIN. Post Traumatic Symp-
toms in Patients with Complicated Mild TBI.
Objective: Prospectively examine the rates of post-traumatic symptoms
and their interference in everyday functioning in patients with compli-
cated mild TBI.
Participants and Methods: Design: Inception cohort longitudinal study
Setting: Level I trauma center
Participants: 125 subjects with complicated mild TBI (GCS 13 – 15 with
abnormal CT findings) consecutively enrolled and prospectively fol-
lowed to 6 months after injury.
Main Outcome Measure: Subjects were asked about the occurrence of
17 symptoms and whether they impacted their everyday life.
Results: 72% said at least 1 symptom interfered with some activity
of everyday life 6 months after the injury. Fatigue, trouble concen-
trating and memory problems most commonly were endorsed as caus-
ing problems in everyday functioning by 35% to 45 % of people. Fa-
tigue caused difficulty with work, home management and leisure in
1/3 of the group. Trouble concentrating and memory problems also
were reported to cause difficulty with work in about a third of the peo-
ple. Problems with balance and dizziness caused difficulty with am-
bulation for about 30 %. Blurred vision caused difficulty with leisure
activities for almost 20 % and with work and getting around outside
the home in over 10% of people. Irritability caused some problems
with social interactions in 30% and with work in almost 20% of peo-
ple. Areas most effected by one or more of these symptoms were work
and leisure activities.
Conclusions: Symptoms are commonly endorsed 6 months after a com-
plicated mild TBI and they are often felt to still exert a negative impact
on day-to-day functioning in representative cases.
Correspondence: Sureyya Dikmen, PhD, University of Washington, UW
Box 356490, 1959 NE Pacific Street, Seattle, WA 98195, United States.
E-mail: dikmen@u.washington.edu 

C.H. DOMEN, R.J. SPENCER, L.L. DRAG & L.A. BIELIAUSKAS.
Psychometrics of Timed Alphabet Writing Forward and Backward
Among Veterans Suspected of Traumatic Brain Injury.
Objective: Timed Alphabet Writing Forward (AWF) and Backward
(AWB) are used to screen for cognitive impairment. It is assumed that
AWF performance relies on attention and processing speed, while AWB
performance additionally relies on executive control. To examine whether
AWF and AWB measure those cognitive abilities that are assumed, the
current study’s aim was to establish that AWF and AWB performance
correlates more with performance on measures of attention and pro-
cessing speed (Digit-Span Forwards, Trails-A), as well as executive con-
trol (Digit Span Backwards, Shipley-Abstraction, Trails-B), in the case
of AWB, and with performance on measures of memory (RBANS Story
Recall, Rey Figure Recall), verbal ability (Shipley Vocabulary), and vi-
sual-spatial construction (Rey Figure Copy).

Participants and Methods: Data were collected from 165 veterans seen
in a traumatic brain injury clinic. Partial correlations were calculated
between AWF and AWB, and Digit-Span Forwards & Backwards, Trails-
A&B, Shipley-Abstraction & Vocabulary, RBANS Story Recall, and Rey
Figure Copy & Recall, while controlling for age and education.
Results: Assumptions concerning AWF’s psychometric properties were
partially validated, as it correlated more strongly with Trails-A (r =
.42) than the other measures (median r = .34). AWF’s correlation with
Digit Span Forward was weak to moderate (r = -.34). The assumed psy-
chometric properties of AWB were also validated, as it correlated more
strongly with Trails-A &B, Digit Span Forwards & Backwards (median
r = .41) than the other measures (median r = .27).
Conclusions: AWF relies on processing speed, whereas AWB relies ad-
ditionally on executive control. Alphabet Writing may be a useful screen-
ing measure.
Correspondence: Robert J. Spencer, Ph.D., Neuropsychology, VA Ann
Arbor, 2215 Fuller Road, Ann Arbor, MI 48105, United States. E-mail:
rspencer33@gmail.com 

J.E. FAIR, M.J. LARSON & W.M. PERLSTEIN. Negative Affect Pre-
dicts Performance-Monitoring Dysfunction beyond Cognitive Per-
formance in Survivors of Severe Traumatic Brain Injury.
Objective: Performance monitoring is a cognitive control process mod-
ulated by both cognitive and affective variables. No studies to date
have examined the relative contribution of cognitive abilities and neg-
ative affect (NA) to performance-monitoring dysfunction following se-
vere traumatic brain injury (TBI). The current study used the error-re-
lated negativity (ERN) component of the scalp-recorded event-related
potential (ERP) to test the hypothesis that NA would predict perform-
ance-monitoring dysfunction beyond cognitive performance and injury
severity following severe TBI.
Participants and Methods: Participants included 19 survivors of se-
vere TBI who completed a battery of neuropsychological tests, measures
of NA, and a computerized Stroop task. We acquired high-density ERPs
while the Stroop task was completed. Scores on neuropsychological tests
and measures of NA were standardized and combined to form “cogni-
tive performance” and “negative affect” variables. Hierarchical regres-
sion analysis with ERN amplitude as the dependent variable and injury
severity, cognitive performance, and negative affect variables as inde-
pendent variables tested the study hypothesis.
Results: The overall regression model was statistically significant,
R2=.52, p<.03, with no significant effect of injury severity, ΔR2=.07,
β<.13, or cognitive performance, ΔR2<.01, β=.34, in the first two steps.
There was a significant effect of NA in the third step, ΔR2=.45, β=.80,
p<.003, suggesting that increased levels of NA were associated with de-
creased ERN amplitudes when injury severity and cognitive perform-
ance were controlled.
Conclusions: These results indicate electrophysiological measures of
performance monitoring are more influenced by affective factors than
cognitive factors and injury severity following severe TBI. Results have
considerable implications for the role of NA in performance-monitor-
ing dysfunction and highlight the need for accurate assessment of af-
fective symptoms in TBI-related neuropsychological evaluations.
Correspondence: Michael J. Larson, Ph.D., Department of Psychology,
Brigham Young University, 244 TLRB, Provo, UT 84602, United States.
E-mail: michael_larson@byu.edu 

J.A. RESTREPO, T. HAMMEKE, T. CASSINI & M. MCCREA. Mea-
surement of Response Bias in a Postconcussion Symptom Scale.
Objective: Assessment of symptoms after concussion is an essential part
of determining the physical and cognitive readiness of an athlete to re-
turn to active play. The Graded Symptom Checklist (GSC) is a self-re-
port measure of 20 symptoms that commonly occur following head in-
juries. To this scale, four additional symptoms that were thought
unrelated to concussion were added as validity items (VI): teeth hurt-
ing, skin rash/itching, joint stiffness, and burning feet.
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Participants and Methods: A preliminary study was done to deter-
mine the psychometric properties of VI before and after concussion in
a sample of 4,760 high school football players who completed presea-
son evaluations and a subgroup of 104 players who sustained concus-
sions during the season.
Results: In preseason evaluations, the VI were endorsed with approxi-
mately equal frequency to other symptoms of the GSC (Mean % en-
dorsement = 13) when three high frequency items (headache, fatigue,
drowsiness) were excluded and severity ratings correlated with overall
GSC ratings, suggesting that the baserate of endorsement of VI is com-
parable to other symptoms. Immediately following concussion, com-
plaints of teeth hurting and joint stiffness correlated with GSC while
skin rash and burning feet did not.
Conclusions: The study findings indicate that select VI have more value
than others in their potential to detect response bias in symptom re-
port. Discussion and suggestions for use of VI will be presented.
Correspondence: June A. Restrepo, PhD, Neurology (Neuropsychology),
Medical College of Wisconsin, 9200 West Wisconsin Avenue, Milwaukee,
WI 53226, United States. E-mail: jrestrepo@mcw.edu 

J.A. RESTREPO, T. HAMMEKE, T. CASSINI & M. MCCREA. Dizzi-
ness After Concussion Is Associated with Attentional Problems.
Objective: Complaints of dizziness and vertigo are common after con-
cussion, as are symptoms of headache, fatigue, concentration difficulty
and poor memory. Because coping with dizziness often requires en-
gagement of attentional resources, it is hypothesized that complaints of
dizziness should be associated with more complaints of concentration
difficulty and weaker performances on tests of attention.
Participants and Methods: In a sample of 4,760 high school football
players who completed preseason evaluations and a subgroup of 104
players who sustained concussions during the season, complaints of
dizziness were found to correlate highly with complaints of concentra-
tion and memory difficulties, and lower performance on an index of
concentration.
Results: These correlations were particularly high on the day following
concussion. Moreover, in the concussed sample, complaints of dizziness
predicted poorer performances on select tests of verbal working mem-
ory and information processing speed. Curiously, weaker performance
on a test of positional steadiness and balance (Balance Error Scoring
System) did not predict weaker performances on tests of attention.
Conclusions: These findings indicate that individuals who complain of
dizziness or vertigo are likely to have complaints about concentration dif-
ficulties and perform more poorly on tests of attention than individuals
who do not make this complaint. The shared variance in these variables
increases substantially in the interval immediately following concussion.
Correspondence: June A. Restrepo, PhD, Neurology (Neuropsychology),
Medical College of Wisconsin, 9200 West Wisconsin Avenue, Milwaukee,
WI 53226, United States. E-mail: jrestrepo@mcw.edu 

J.P. HARP, J.A. CLARK, A.L. SHANDERA, R.E. SCHLEENBAKER,
D.T. BERRY & W.M. HIGH. Neuropsychological Profile Patterns
of Combat Veterans Feigning Mild Head Trauma.
Objective: Many returning veterans report symptoms of PTSD and mild
traumatic brain injury (mTBI) resulting from blasts and other combat.
It was hypothesized suspected malingerers (those with invalid Letter
Memory Test or MMPI-2 validity scale scores) would exhibit more de-
ficient performance on neurocognitive and psychiatric measures than
honest responders.
Participants and Methods: Thirty-nine recent combat veterans were
referred for neuropsychological evaluation following possible mTBI and
combat-related stress. Of these, 6 were excluded from analyses because
they lacked evidence of brain injury. Of the remaining 33 veterans, (25
Caucasian, 23 male), all had reported injuries consistent with mTBI. All
participants were given an extensive clinical interview, a battery of neu-
ropsychological tests, neurocognitive malingering test (LMT), emo-
tional/behavioral measures, and a PTSD screen.

Results: T-tests indicated that suspected malingerers (n=8) performed
significantly worse on neurocognitive and psychological testing (p<.05).
This group scored significantly lower than the honest responders on
neurocognitive measures including CVLT-II, D-KEFS, Iowa Gambling
Task, and WAIS-III Digit-Symbol Coding. Suspected malingerers pro-
duced significantly greater elevations than the honest responders on
psychological measures including the MMPI-2 Fake Bad Scale, scales
2 and 8, and PK scale, the PTSD Checklist, and measures of anxiety
and depression.
Conclusions: These results suggest that veterans who feign or exag-
gerate deficits due to mTBI or PTSD perform significantly more poorly
on measures of memory, executive functioning, and processing speed
than those who produce valid profiles. Additionally, suspected malin-
gerers endorsed more psychiatric symptoms than the honest responders.
This sample produced a base rate estimate of 32% for feigning among
outpatient referrals of OIF/OEF veterans.
Correspondence: Jordan P. Harp, Physical Medicine & Rehabilitation,
University of Kentucky, 2050 Versailles Rd, Lexington, KY 40504, United
States. E-mail: jordanharp@gmail.com 

L.C. HENRY. Metabolic disturbances in the concussed brain: Acute
and post-acute findings using MRS.
Objective: Sports concussion is a major problem affecting thousands
of people in North America every year. Despite negative neuroimaging
findings in most cases many athletes display neuropsychological deficits
and post-concussion symptoms such as headaches and sensitivity to light
and noise. It is suspected that neurometabolic changes may underlie
the neuropsychological changes in the concussed brain. However, very
little is known as to how sports concussions affect metabolic processes
in the brain and how these processes are affected even after the athlete
is fully recovered. The current study investigated the effects of sports
concussion on brain metabolism using MR Spectroscopy.
Participants and Methods: All participants were university level ath-
letes who were either controls (n=12) or concussed (n=12). Concussed
athletes were scanned 1-6 days post concussion and 6 months post-con-
cussion in a 3T Siemans MRI in 3 different brain areas in each hemi-
sphere for a total of six regions, as well as administered a symptom scale
to evaluate post-concussion symptomatology.
Results: Our results demonstrate significant decreases in NAA across
prefrontal regions as well as M1 and in glutamate in M1 in the acute
post concussion phase and continued glutamatergic depression in M1 6-
months post injury. The metabolic changes correlated with reported
symptoms.
Conclusions: These results confirm cortical neurometabolic changes
in the acute postconcusion phase and demonstrate for the first time a
correlation between subjective self-reported symptoms and objective
physical changes which may be related to increased vulnerability in the
concussed brain.
Correspondence: Luke C. Henry, MSc., Psychologie, Université de Mon-
tréal, 8, 7014 avenue d’outremont, Montréal, QC h3n2l4, Canada. E-
mail: luke.henry@umontreal.ca 

L.M. HIMANEN, P. HÄMÄLÄINEN, O. TENOVUO, H. HIEKKANEN,
V. KAIRISTO & R. PORTIN. COGNITIVE FUNCTIONS AND
APOLIPOPROTEIN GENOTYPES IN CHRONIC TRAUMATIC BRAIN
INJURY.
Objective: The aim of the study was to evaluate the role of different
ApoE genotypes on cognition in chronic traumatic brain injury (TBI)
Participants and Methods: The study group (n=60, mean age at injury=
29 years) was originally assessed between 1966-1972 in Turku University
Hospital (Finland) and the follow-up examination with the determination
of ApoE genotyping was conducted on average 30 years after the TBI. In
both examination, the patients were assessed with 5 subtests of the Wech-
sler Adult Intelligence Scale, 3 tests for episodic memory and the cognitive
overall deterioration was determined. Information processing speed was
assessed only in the follow-up examination by a computerized method
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Results: Significant differences in the cognitive performances were
found between the groups with ApoE 4 and ApoE 3 in both assess-
ments. Difference was found in verbal memory in the first assessment,
and in the cognitive overall level as well as in the verbal working mem-
ory in the follow-up assessment. Although our study support the pro-
tective role of Both ApoE2 and ApoE3, the group with ApoE2 seemed
to have the most gentle curve of deterioration during the follow-up of
30 years.
Conclusions: ApoE genotypes mediate different memory processes in
TBI during the long-term longitudinal follow-up of 30 years.
Correspondence: Leena M. Himanen, PhLic, Turku University Hospita.,
Vartiovuorenkatu 5 as 5, Turku 20700, Finland. E-mail: ls.himanen@
pp1.inet.fi 

N.W. NELSON, J. HOELZLE, K.A. MCGUIRE, S.R. SPONHEIM,
A.G. FERRIER-AUERBACH & M.J. CHARLESWORTH. Blast-Re-
lated Concussion (mTBI):Preliminary Neuropsychological Findings.
Objective: A vast concussion literature documents the favorable course
of cognitive recovery that typically follows non-blast-related concussion
among civilians. Less is known about cognitive outcomes following blast-
related concussion. Psychological and emotional symptoms may further
complicate cognitive recovery after blast. The current study examines
cognitive outcomes among four groups of OEF/OIF veterans: (a) Con-
trols, (b) Blast-concussion only, (c) Co-morbid Blast and Psychological
symptoms, and (d) Psychological symptoms only to better understand
factors that may impact cognitive recovery following deployment.
Participants and Methods: OEF/OIF veterans were invited to partic-
ipate in a research study addressing cognitive outcomes following blast
exposure. The sample was categorized according to concussion status
through team consensus of veterans’ descriptions of blast events. Psy-
chological status was determined according to premorbid psychiatric
history, clinical interviews (SCID-I, CAPS), and current psychological
symptoms (MMPI-2 profiles). The sample completed a complete neu-
ropsychological evaluation and an overall test battery mean (OTBM)
was generated across 13 measures to assess overall level of cognitive
function.
Results: As expected: (1) the Concussion only group performed com-
parably with the Control group, (2) the Co-morbid group performed
significantly worse than the Control group, and (3) the Psychological
symptoms group performed significantly worse than the Control group.
Psychological symptoms correlated significantly with OTBM regardless
of group status. Overall blast exposure history was not significantly cor-
related with OTBM
Conclusions: Preliminary data suggest that (1) blast-related concus-
sion alone does not contribute to objective cognitive impairment
months/years after blast exposure, and (2) psychological symptoms as-
sociated with deployment or post-deployment stressors contribute sig-
nificantly to objective cognitive performances.
Correspondence: James Hoelzle, Ph.D., Mental Health, Minneapolis VA
Medical Center, One Veterans Drive, Minneapolis, MN 55417, United
States. E-mail: james.hoelzle@va.gov 

M. HOLCOMB & K.Z. DONNELLY. How Is Sleep Disturbance Re-
lated to TBI Status, Cognitive Performance, and Affective Symp-
toms in OEF/OIF Veterans?
Objective: Define relationships among sleep disturbance and psycho-
logical symptoms in OEF/OIF veterans who screened positive for TBI
vs. those who did not. We expected that sleep problems would be more
prevalent and problematic in the TBI (+) group.
Participants and Methods: 135 OEF/OIF veterans were examined. 96
screened positive for TBI. All completed the Neurobehavioral Symptom
Inventory (NSI), California Verbal Learning Test (CVLT-II), Trail Mak-
ing Test (TMT), Months backward, Beck Depression Inventory (BDI-2),
Beck Anxiety Inventory (BAI), and the PTSD Checklist (PCL). All tests
were administered in a single session at the Buffalo VAMC, as part of a
larger study.

Results: 63% of TBI (+) veterans endorsed severe or very severe sleep
problems, in contrast to 33% of those who were TBI (-) (t=-4.10,
p<.0001). In both groups, sleep disturbance was highly correlated with
depression ([+]: r=.53, p<.0001, [-]: r=.39, p<.05), anxiety ([+]: r=.50,
p<.0001, [-]:r=.34, p<.05), and PTSD ([+]: r=.58, p<.0001, [-]:r=.55,
p<.0001). 
Most cognitive performance was within normal limits for both groups,
excepting TMT-B and Months Backward (both -1 SD). Group differ-
ences were only significant for CVLT –II long-delayed recall (t=2.07,
p<.05). TBI (+) veterans scored lower, but still within normal limits.
The TBI (+) group endorsed more depression (t=-2.30, p<.05), anxiety
(t=-2.74, p<.001), and PTSD symptoms (t=-4.57, p<.0001) than did
the TBI (-) sample, but both groups had clinically significant mean scores
on all three measures.
Conclusions: Sleep disturbance and affective symptoms were perva-
sive in both groups, but more severe in the TBI (+) group.
Correspondence: Megan Holcomb, M.S., 116B, VA Western New York
Healthcare System, 3495 Bailey Ave, Buffalo, NY 14222, United States.
E-mail: mholcomb@pgsp.edu 

J. HOLDNACK & L. DROZDICK. Social Perception Deficits after
Moderate to Severe Traumatic Brain Injury.
Objective: The current research tests the hypothesis that patients suf-
fering moderate to severe Traumatic Brain Injury (TBI) exhibit deficits
in social cognition on measures from the Advanced Clinical Solutions
for the WAIS-IV/WMS-IV.
Participants and Methods: A sample of 24 patients with moderate to se-
vere TBI, completed the social perception subtest within three years of in-
jury. The Social Perception subtest measures multiple abilities related to
perceiving the emotional expression of others. Affect naming requires the
ability to recognize and correctly name facial expressions of emotion. The
prosody score indicates the examinee’s ability to understand how tone of
voice conveys affect or sarcasm and can change the meaning of a statement,
and relate that information to facial expressions of emotion. The pairs items
measure the ability of the examinee to identify how facial expressions and
body language convey information about a social interaction
Results: The TBI group performed in the borderline to low average range
across the social perception measures: total social perception (SS=5.0),
affect naming (SS=5.5), prosody (SS=6.0), and pairs (SS=5.8). Com-
pared to matched controls, the TBI sample performed significantly lower
on all measures (p < .01) with effect sizes ranging from 1.22 (total score)
to .95 (pairs). The deficits were still significant after controlling for gen-
eral cognitive functioning. In the TBI sample, social perception scores
significantly correlated with caregiver ratings of social functioning (r=.67).
Conclusions: Individuals suffering TBI show marked deficits in social
perception which relate to actual behavioral deficits in interpersonal
relationships. The results validate the importance of assessing social per-
ception after TBI.
Correspondence: James Holdnack, Ph.D., Clinical Content Development,
Pearson Inc, 5 Rose Hill Drive, Bear, DE 19701, United States. E-mail:
James.Holdnack@Pearson.com 

A. HULL, L. GREENBERG, B. BELSHER, L. HUTSON, C. SULLI-
VAN, D. THOMANDER & J. POOLE. Comparison of the Repeatable
Battery for Assessment of Neuropsychological Status (RBANS) and
Neuropsychological Assessment Battery Screening Module (S-NAB)
in Veterans Who Screened Positive for History of TBI.
Objective: This study compares the RBANS and S-NAB in the initial
assessment of VA patients who screened positive for possible traumatic
brain injury (TBI).
Participants and Methods: Subjects were 41 outpatient veterans, ages
20-58, who screened positive for possible TBI on a standard VA screen,
and whose histories suggested possible mild to moderate TBI. Subjects
were given the S-NAB and RBANS as part of a standard assessment bat-
tery. Analyses compared S-NAB and RBANS standard scores for atten-
tion, memory, language, and visuospatial skills.
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Results: S-NAB and RBANS Attention and Memory indices were sig-
nificantly correlated (r = 0.8 and 0.7); their Language and Spatial in-
dices were not (r < 0.3). RBANS scores were significantly lower than S-
NAB scores for Memory (-0.9 SD) and Language (-1.2 SD). Beck Anxiety
and Depression indices correlated significantly with S-NAB and RBANS
Attention, S-NAB Memory, and S-NAB Spatial indices (r = -0.4 to -0.5).
Conclusions: This study indicates that the RBANS and S-NAB are not
equivalent. Their attention and memory tests tap similar functions, but
their language and spatial tests do not. The S-NAB includes an execu-
tive index, but the RBANS does not. Furthermore, patients in our TBI
clinic obtained lower memory and language scores on the RBANS than
the S-NAB. Possible reasons include differences in the RBANS and NAB
normative samples, floor/ceiling effects, and the sensitivity/specificity
of items, which will be discussed in this presentation. Understanding the
contents, constructs, and relative difficulty of these two popular screen-
ing batteries can help clinicians select appropriate tests for specific pa-
tient populations.
Correspondence: Amanda Hull, MS, VA Palo Alto Healthcare System,
3801 Miranda Avenue, Palo Alto, CA 94304, United States. E-mail:
ahull@pgsp.edu 

L. HUNGERFORD & D. KELLY. Comparison of Mechanism of In-
jury in Soldiers with Mild Traumatic Brain Injury.
Objective: To date, there has been only one published article examin-
ing neuropsychological functioning in veterans who sustained blast ver-
sus non-blast brain injuries (Belanger et al., 2009). In this study, only
an interaction effect was found with regard to visual memory. The ob-
jective of the current study was to further examine differences and sim-
ilarities between these two mechanisms of injury in a military popula-
tion who have sustained an mTBI.
Participants and Methods: Participants included all Soldiers who were
seen for neuropsychological evaluation, following mTBI, at a large mil-
itary base between the years of 2000 and 2007 (N = 123). Mild trau-
matic brain injury was defined using AAN guidelines for concussion
grading. 
Participants were compared on demographic variables and a core neu-
ropsychological battery (CVLT, Trails A and B, WASI, RCFT) using
MANOVA.
Results: Statistically significant differences between groups were found
only on demographic variables as the non-deployed, non-blast mTBI
was significantly younger and less educated than the other two groups.
In corroboration with Belanger (2009), very little difference was seen
between blast versus non-blast injury with regards to performance on
neuropsychological measures.
Conclusions: The present study corroborates earlier research on blast
versus non-blast brain injuries. While there were very few significant
differences between groups in the present study, the stage is set for fu-
ture prospective efforts with a larger sample size and more robust neu-
ropsychological battery.
Correspondence: Lars Hungerford, Ph.D., TBI Program, Madigan Army
Medical Center, MAMC, MCHJ-TBI, Tacoma, WA 98431, United States.
E-mail: lars@hungerfordonline.com 

L. HUNGERFORD, F. FLYNN & D. KELLY. Multi-Tiered Approach
To Evaluation and Treatment of Mild Traumatic Brain Injury In A
Military Environment.
Objective: Since the beginning of Operation Iraqi Freedom, there has
been increasing focus on the sequelae of mTBI, especially related to blast
injuries. At one of the largest bases on the west coast, a mulit-tiered
screening and treatment program was created in order to quickly and
accurately identify, educate, and treat returning soldiers who have sus-
tained a concussion as defined by AAN guidelines. 
The objective of this poster is to describe the nature and development
of this program along with providing incidence and prevalence data. 
The first tier is done via a kiosk in which all returning Soldiers answer
questions related to loss or alteration of consciousness by either blast or

blunt force. If answered in the positive direction, Soldiers are then seen
for a 45 minute evaluation by a member of a multi-disciplinary staff
comprised of behavioral neurologist, neuropsychologists, internal med-
icine doctors, and nurse practitioners. If necessary, following the sec-
ondary evaluation, Soldiers will be seen for tertiary neuropsychological
evaluation.
Lastly, appropriate treatment recommendations, referrals, and educa-
tion are provided to the Soldier. Two cognitive rehabilitation programs
have been created for individuals with attention and memory complaints
and/or impairments. For individuals without objective weakness or
impairment, an educational component is administered called MEMO
(Memory Education MOdule). For those individuals with objective weak-
ness and/or impairment, a 6 week cognitive remediation program is pro-
vided with pre and post data collected (SMART-Sytematic Memory and
Attention Rehabilitative Training).
Through the creation of this multi-disciplinary program, Soldiers are
provided with comprehensive evaluation and care and, ultimately, re-
turn to productive service or expedited through the medical board
process.
Participants and Methods: Participants include all Soldiers returning
from deployment at a large military base in the western region.
Results: N/A
Conclusions: N/A
Correspondence: Lars Hungerford, Ph.D., TBI Program, Madigan Army
Medical Center, MAMC, MCHJ-TBI, Tacoma, WA 98431, United States.
E-mail: lars@hungerfordonline.com 

A. JACKSON, R. PERNA & S. ROY. Full Scale IQ and Independent
Living after ABI: More than just a Number.
Objective: Full Scale IQ (FSIQ) measures a broad range of abilities
and has been shown to be predictive of numerous life circumstances,
such as quality of life (Bain et al., 1997). Unfortunately, IQ is often not
discussed in the rehabilitation of brain-injured individuals. IQ may pro-
vide valuable information, such as predicting independent living. Our
research hypothesis is that FSIQ would significantly predict independ-
ent living skills as measured by the Mayo Portland Adaptability Inven-
tory (MPAI-4).
Participants and Methods: Individuals (N=36) with ABI in an out-
patient neurorehabilitation program completed the MPAI-4 and a neu-
ropsychological evaluation. Individuals were bracketed by FSIQ; Group
1: 70-79 (n=17); Group 2: 80-89 (n= 12); Group 3: 90-109 (n=9). Mean
ages were 39, 47, and 39; mean educational levels were 11, 12, 13, re-
spectively. All participants were rated on vocational status, Residence,
Transportation, and Money Management at admission. All variables are
rated on scales of 0-4, 0 signifying independence and 4 signifying total
dependence.
Results: FSIQ correlated significantly with all functional variables and pre-
dicted significant variance in all but money management: Residence (r=-
.38, R2= .15), Transportation (r=-.43, R2=.22), and Money Management
(r=-.33, R2=.12), Employment (r=-.42, R2=.28). Significant group dif-
ferences were found in Residence, Transportation, and Money Management,
but not in employment status. Cross tabulation found that Group 1 had sig-
nificantly more individuals rated as a “4” for all functional variables.
Conclusions: Group 1 needed more residential assistance, was less able
to drive safely, and needed more assistance with money management.
All groups were similar in employment status.
Correspondence: Alexandra Jackson, Psy.D., WestSide NeuroRehabili-
tation Services of Goodwill, 618 Main ST, Lewiston, ME 04240, United
States. E-mail: Alexandra.Jackson@goodwillnne.org 

E. KELLEY, J. LOUGHLIN, L. HUTSON & J. POOLE. Patient-In-
formant (PI) Discrepancy Ratings 5 – 15 years Post-Injury After
Moderate to Severe Traumatic Brain Injury (msTBI): Relation to In-
jury Severity and Vocational Outcome.
Objective: (1) Determine PI rating discrepancies of symptom severity
and social
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functioning, creating intellectual awareness indices for each domain
(2) Examine the relationship between injury severity and awareness,
controlling for time post-injury and education. (3) Examine the
relationship between awareness, time post-injury, and vocational
outcome, controlling for injury severity and education.
Participants and Methods: Subjects were 62 veterans who previously
received acute
inpatient rehabilitation for msTBI. A comprehensive telephone
interview, developed by the Centers for Disease Control and including
the Community Integration Questionnaire, was conducted 5-15 years
post-injury (median 9) with both
the patient and informant, assessing social re-entry, as well as
neurological, psychological, and cognitive symptoms.
Results: (1) Strong agreement between PI was found on the CIQ (ICC =
.724), while moderate agreement was found for symptom ratings (ICC =
.572). (2) Greater injury severity predicted impaired symptom
awareness (r = -.416, p = .015). (3) Length of time post-injury did
not correspond to awareness level. Symptom awareness correlated with
vocational outcomes (r = -.376, p = .026), being driven primarily by
cognitive intellectual awareness (r = -.425, p = .008).
Conclusions: Patients showed intact awareness of symptoms and social
re-entry. Results indicate awareness levels may plateau prior to the
5-15 year post-injury mark, nullifying the relationship between
awareness level and time post-injury at long-term follow up. In
addition, awareness of cognitive deficits may be essential in
successful employment, supporting cognitive vocational rehabilitation
efforts. Current knowledge of awareness in msTBI will be discussed,
focusing on impairments of declarative knowledge.
Correspondence: Elizabeth Kelley, Pacific Graduate School of Psychol-
ogy, 1791 Arastradero Road, Palo Alto, CA 94304, United States. E-
mail: eliz.kelley@gmail.com 

M.A. KELLY, S. MCDONALD & D. KELLETT. Decision Making af-
ter Traumatic Brain Injury: Attempting to Identify Impairments in
Social Functioning Using a Novel Task.
Objective: Decision making forms an important part of our everyday lives
and is commonly impaired after a severe traumatic brain injury (TBI).
This study aimed to develop and pilot a social decision making task.
Participants and Methods: The Social Gambling Task (SGT) requires
the participant to play a game of ‘catch and throw’ with four pseudo
players over the internet, with the aim of ‘winning as many throws as
they can’. Two pseudo players are regarded ‘good choices’ as they re-
turn the ball at a probability of 60% or 30%; the other two players are
‘bad choices’, returning the ball at a probability of 10% or 0%. Pre-
liminary data are presented for 13 adults (2 female, 11 male) with se-
vere TBI (PTA M = 59.3 days), aged between 24 and 66 years (M= 44.07)
tested at least 8 months post-injury (M = 5.5 years). These were com-
pared to 8 control participants aged between 25 and 55 years (M = 32).
Results: Preliminary results indicate that control participants made bet-
ter decisions than TBI participants, thus, winning more throws overall
(t = 2.38, p=.029). A significant interaction between group and choice
type was observed with control participants making more good choices
and less bad choices than the TBI group (F=8.61, p=.009). Further-
more, control participants’ choices approximated the probability of re-
turn more directly than did the TBI group.
Conclusions: Evidence for the reliability and validity of this novel task
is currently being collected.
Correspondence: Michelle A. Kelly, B.Psyc, School of Psychology, Uni-
versity of New South Wales, School of Psychology, University of New South
Wales, Sydney, NSW 2052, Australia. E-mail: mkelly@psy.unsw.edu.au

K. KRISHNAN, D. WU, S. DE, A. NGUYEN, J. WANG, E. SHOKRI,
C. MOORE, R. DIAZ-ARRASTIA & C. MARQUEZ DE LA PLATA.
Structural And Functional Connectivity of Hippocampal Circuits
after Diffuse Axonal Injury.
Objective: Resting state fcMRI has shown compromise in the synchrony
of BOLD signal between interhemispheric regions in certain brain-in-

jured populations. DTI has found that degree of white matter injury af-
ter DAI is associated with decreased outcome. This study will explore
interhemispheric hippocampal connectivity (IHC) in patients with DAI,
examine whether reduced functional connectivity (FC) is associated with
degree of injury to white matter tracts, and investigate its correlation to
outcome.
Participants and Methods: Resting state fMRI scans from 4 controls
and 10 patients were obtained six-months post-injury. To examine FC,
BOLD signal for each hippocampus was correlated with all voxels in the
brain for the entire sample. Centroaxial white matter tracts including Cor-
pus Collosum (CC), Fornix (Fx), and Perforant Path (PP) were recon-
structed using diffusion tensor tractography; Fractional Anisotropy (FA)
and Mean Diffusivity (MD) values were obtained. Immediately after the
scans, neurocognitive measures of processing speed (PS), executive func-
tion (EXEC), and learning and memory (LM) were administered.
Results: Integrity of white matter tracts in patients was compromised
in CC, PP, and Fx. FC for left and right hippocampus was associated
with structural integrity of MD in PP. IHC correlated with MD in CC
and PP. Significant correlations were found between IHC, EXEC and
LM. (p <0.05)
Conclusions: The results indicate an association between compromised
white matter integrity and compromised IHC. Furthermore, the degree
of compromise in IHC correlated with performance on EXEC and LM.
This study provides preliminary evidence that there is a relationship be-
tween brain structure and function that can be examined through novel
neuroimaging techniques.
Correspondence: Kamini Krishnan, Masters, Center for Brain Health,
University of Texas at Dallas, 2200 W.Mockingbird LN, Dallas, TX
75232, United States. E-mail: kxk042000@utdallas.edu 

A. KROL & M. MRAZIK. Does an Athlete’s Level of Fitness Impact
the Report of Concussion Symptoms?
Objective: Explore the relationship between level of athlete fitness and
report of post-concussion symptoms.
Participants and Methods: Subjects were 21 male collegiate athletes
who completed baseline assessment with the Standardized Concussion
Assessment Tool (SCAT) at 3 distinct time periods. Following collec-
tion of baseline SCAT scores, athletes underwent the Leger (beep) test
to measure cardiovascular fitness and provide measures of estimated
V02 maximum levels. Athletes completed the SCAT 10 minutes fol-
lowing exertional activity and again within 24 hours.
Results: A step-wise regression analysis revealed baseline SCAT accounted
for 62.7% of SCAT symptoms reported within 24 hours F(1,20) = 32.01,
p. < 0.01. Of importance, estimated V02 maximum levels was not a sig-
nificant predictor of either post-activity SCAT or under 24 hour SCAT.
Conclusions: Results indicate that an athlete’s level of fitness is not
implicated in the report of symptoms following exertional activity. It ap-
pears an athlete’s initial (baseline) self-report of symptoms appears to
be a good predictor of subsequent reports and does not change as a func-
tion of exertional activity. Further study measuring the impact of fitness
level on recovery from mild head injury is merited.
Correspondence: Martin Mrazik, PhD, Educational Psychology, Uni-
versity of Alberta, 6-135 Education North, University of Alberta, Ed-
monton, AB T6G 2G5, Canada. E-mail: mrazik@ualberta.ca 

D. LABBE, J. BAÑOS, L. VOGTLE & T. NOVACK. Body Mass Index
Following Traumatic Brain Injury.
Objective: Obesity rates have been found to be greater across several
disability groups as compared to the non-disabled general population.
Little is known, however, about the prevalence and risk factors leading
to obesity in the TBI population.
Participants and Methods: A total of 189 participants with moder-
ate-severe TBI were interviewed at 1 or 5 years post-injury regarding
height and weight.
Results: : Obesity rates increased from year 1 (22.7%) to year 5 (28.6%)
and were greater than the Center for Disease Control’s 2001 averages

https://doi.org/10.1017/S1355617710000226 Published online by Cambridge University Press

https://doi.org/10.1017/S1355617710000226


Thirty-Eighth Annual INS Meeting Abstracts 73

for non-disabled Americans (18.7%). Analysis of variance revealed that
participants in the normal BMI range were significantly younger than
obese individuals at year 1 (F 2,96=3.09, p=.05) but not at year 5.
Severity of injury as measured by post traumatic amnesia was signifi-
cantly greater for obese individuals as compared to those in the nor-
mal BMI range (t125=2.19, p=.03). Further investigation revealed that
6.7% of the first year participants fell in the underweight category
(BMI<18.5). At year 5, this number decreased, matching the CDC un-
derweight figures at 1.4%. The distribution of participants across BMI
classifications differed between time points such that more individuals
fell in the underweight and normal range groups at year 1. By contrast
at year 5, a majority of individuals fell in the overweight and obese
groups.
Conclusions: These results expand upon previous research suggesting
that restoration of trauma related weight loss extends beyond the acute
phase of recovery for some TBI survivors. However, increased risk for
obesity is similar to other disability groups at 5 years post injury.
Correspondence: Tom Novack, University of Alabama at Birmingham,
SRC 530, 619 19th St. S., Birmingham, AL 35249, United States. E-
mail: novack@uab.edu 

R.T. LANGE, G.L. IVERSON & A. ROSE. Influence of Depression
on Postconcussion Symptom Reporting Following Mild Traumatic
Brain Injury.
Objective: Depression following a mild traumatic brain injury (MTBI)
is relatively common and can have multiple causes. Theoretically, it
can relate to the neurobiological consequences of the injury, psychoso-
cial factors, or both. The purpose of this cross-sectional study is to try
to isolate and examine the depressive experience in a cohort of patients
who are slow to recover from an MTBI.
Participants and Methods: Participants were 53 patients referred to a
concussion clinic following MTBI, 58 outpatients with SCID diagnosed
depression, and 72 healthy control subjects. The MTBI group was divided
into two groups using selected hallmark symptoms of depression from the
British Columbia Major Depression Inventory (23 MTBI-Depressed, 30
MTBI-No Depression). The majority of MTBI patients (83.8%) were eval-
uated within three months following their injury (M=53.1 days, SD=58.9,
range=2-295). All participants completed ratings on the British Colum-
bia Postconcussion Symptom Inventory (BC-PSI).
Results: There were significant differences in postconcussion symptoms
between all four groups (all p<.001; Cohen’s d=.76 to d=5.27, large to
very large effect sizes). BC-PSI total score were highest in the MTBI-De-
pressed group (M=32.0), followed by the Depressed outpatient (M=22.8),
MTBI-No Depression (M=15.6), and Healthy control (M=2.3) group.
When all 13 individual symptoms were considered simultaneously, there
were significant differences in the number of symptoms endorsed (all p
<.05). The percentages of each sample endorsing eight or more symp-
toms were: MTBI-Depressed=95.7%, Depressed outpatients=70.7%,
MTBI-No Depression=30.0%, and Healthy controls=2.8%.
Conclusions: Patients who experience MTBIs who have a post-injury
course complicated by a significant depressive experience report more
symptoms, and more severe symptoms, than (a) outpatients with de-
pression, and (b) patients with MTBIs who do not have significant symp-
toms of depression.
Correspondence: Rael T. Lange, Ph.D., Research, BC Mental Health
and Addiction Services, 201-601 West Broadway, Vancouver, BC V5Z
4C2, Canada. E-mail: rlange@bcmhs.bc.ca 

R.T. LANGE, G.L. IVERSON, B.L. BROOKS & V.L. ASHTON REN-
NISON. Influence of Poor Cognitive Effort on Self Reported Symp-
toms and Neurocognitive Test Performance Following Mild Trau-
matic Brain Injury.
Objective: When considering a diagnosis of post-concussion syndrome,
clinicians must systematically evaluate and eliminate the possible con-
tribution of many differential diagnoses, co-morbidities, and factors that
may cause or maintain self-reported symptoms long after mild trau-

matic brain injury (MTBI). One potentially significant contributing fac-
tor is symptom exaggeration. The purpose of this study is to examine
the influence of poor effort on self-reported symptoms (post-concus-
sion symptoms and cognitive complaints) and neurocognitive test per-
formance following MTBI.
Participants and Methods: The MTBI sample consisted of 62 refer-
rals to a concussion clinic, evaluated within 5 months post injury (M=2.0,
SD=1.0, Range=0.6-4.6), who were receiving financial compensation
from the Worker’s Compensation Board. Participants completed the Post-
Concussion Scale (PCS), British Columbia Cognitive Complaints In-
ventory (BC-CCI), selected tests from the Neuropsychological Assess-
ment Battery Screening Module (S-NAB), and Test of Memory
Malingering (TOMM). Participants were divided into two groups based
on TOMM performance (15 Fail, 43 Pass).
Results: There were significant main effects and large effect sizes for the
PCS (p=.002, Cohen’s d=.79) and BC-CCI (p=.011, d=0.98) total scores.
Patients in the TOMM Fail group scored higher than those in the TOMM
Pass group on both measures. Similarly, there were significant main ef-
fects and/or large effect sizes on the S-NAB. Patients in the TOMM Fail
group performed more poorly on the Attention (p=.004, d=1.26), Mem-
ory (p=.006, d = 1.16), and Executive Functioning (n/s, d=.70) Indexes.
Conclusions: These results highlight the importance of considering the in-
fluence of poor effort, in conjunction with a growing list of factors, that can
influence,maintain, and/ormimic thepersistentpost-concussion syndrome.
Correspondence: Rael T. Lange, Ph.D., Research, BC Mental Health
and Addiction Services, 201-601 West Broadway, Vancouver, BC V5Z
4C2, Canada. E-mail: rlange@bcmhs.bc.ca 

R.T. LANGE, A. ROSE & G.L. IVERSON. Examination of the ‘Good
Old Days’ Bias Following Mild Traumatic Brain Injury: A Retro-
spective Rosy View of the Past.
Objective: Some researchers have suggested that people who sustain an
injury tend to view themselves as healthier in the past, and often un-
derestimate past problems (i.e., ‘good old days’ bias), which can im-
pact their perceived level of current problems and recovery. The pur-
pose of this study was to examine the influence of the ‘good old bays’
bias on symptom reporting following mild traumatic brain injury (MTBI).
Participants and Methods: Participants were 77 patients (62.3% male)
referred to a concussion clinic following MTBI. The majority of patients
(83.1%) were evaluated within three months following their injury
(M=58.4 days, SD=60.3, range=2-295 days). Patients provided post-in-
jury ratings and pre-injury retrospective ratings on the British Colum-
bia Postconcussion Inventory (BC-PSI). Ratings were compared to 177
healthy controls recruited from the community and a local university.
Results: MTBI retrospective ratings were significantly lower than the
control group (BC-PSI total score: Mann-Whitney U test: p <.01; d = .37,
small-medium effect sizes). Higher rates of endorsed symptoms were found
in the control group compared to MTBI retrospective ratings on seven of
the 13 symptoms (Chi-square analyses: all p <.05). When all measures
are considered simultaneously, there was a greater number of symptoms
endorsed by the control group compared to the MTBI retrospective ratings
(e.g., six or more symptoms: Controls = 22.6%; MTBI = 5.3%, p = .001).
Conclusions: Consistent with the ‘good old days’ bias, patients with
MTBI appear to misperceive their pre-injury functioning as better than
the average person. This misperception can negatively impact their per-
ception of current problems, recovery from injury, and return to work.
Correspondence: Rael T. Lange, Ph.D., Research, BC Mental Health
and Addiction Services, 201-601 West Broadway, Vancouver, BC V5Z
4C2, Canada. E-mail: rlange@bcmhs.bc.ca 

S.M. LIPPA, N.J. PASTOREK, J.F. BENGE & G.M. THORNTON.Blast
and Non-blast Related Traumatic Brain Injuries in Afghanistan and
IraqWarVeterans: An Analysis of Post-concussive Symptom Report.
Objective: Blast injury is a common cause of traumatic brain injury
(TBI) in modern warfare. Although the sequelae of non-blast related TBI
are well established, less is known about the effects of blast related TBI.

https://doi.org/10.1017/S1355617710000226 Published online by Cambridge University Press

https://doi.org/10.1017/S1355617710000226


74

Participants and Methods: Post-concussive symptom (PCSx) report
was collected from returning veteran outpatients (n = 370) with histo-
ries of TBI secondary to blast only, non-blast only, and both blast and
non-blast injury mechanisms. Profile analyses were conducted to iden-
tify differences in PCSx severity and PCSx cluster profiles associated
with these injury mechanisms, after controlling for posttraumatic stress
symptoms, injury severity, time since injury, and age.
Results: Veterans with histories of blast related TBIs were younger,
had longer time since injury, and reported more severe posttraumatic
stress symptoms than veterans with histories of TBI secondary only to
non-blast injuries. Veterans with histories of blast injury reported more
severe hearing difficulty than veterans with histories of non-blast in-
juries only, but this relation lost significance after accounting for co-
variates. The groups did not differ in PCSx severity or PCSx cluster pro-
files. Post-concussive symptom report did not vary by the number of
blast injuries or proximity to blast. Overall, posttraumatic stress symp-
toms accounted for a large proportion of the variance in PCSx report.
Conclusions: In veteran outpatients with remote histories of TBI, dis-
tal factors (e.g., injury mechanism) may be risk factors for anxiety symp-
toms, but do not clearly result in differential PCSx report. Proximal fac-
tors are highly associated with PCSx report and may be important targets
for intervention in returning veterans with histories of TBI.
Correspondence: Sara M. Lippa, M.A., University of Houston, 8181 Fan-
nin St, Apt 931, Houston, TX 77054, United States. E-mail: smlippa@
uh.edu 

J. LOUGHLIN, E. KELLEY, L. HUTSON & J. POOLE. The Relation-
shipBetweenPatientCommunityIntegration,CaregiverBurden,and
Caregiver Life Satisfaction 5-15Years After Moderate to Severe TBI.
Objective: (1) Assess whether caregiver burden is correlated with life
satisfaction among caregivers of patients who sustained moderate to
severe TBI (msTBI) at least 5 years ago. (2) Explore the relationship be-
tween caregiver burden, caregiver life satisfaction, and patient com-
munity integration at least 5 years after msTBI.
Participants and Methods: 49 veterans who sustained msTBI and their
caregivers completed a follow-up telephone interview at least 5 years
post-injury. Participants completed the Community Integration Ques-
tionnaire (CIQ). Caregivers completed the Caregiver Burden Inventory
and the Satisfaction with Life Scale.
Results: Caregiver burden and life satisfaction were significantly correlated
(r=-.61, p<.001). Community integration was significantly associated with
caregiver burden (r=-.393, p=.005). No relationship was found between
caregiver life satisfaction and community integration (p=.140). However,
a subscale of the CIQ assessing social integration was significantly related
to both caregiver burden (r=-.429, p=.002) and life satisfaction (r=.316,
p=.027). Hierarchical regression analysis was used to assess whether CIQ
could predict caregiver burden and life satisfaction after controlling for in-
jury severity (PTA) and age. CIQ total score accounted for an additional
16% of the variance after controlling for these factors. While CIQ total score
made a unique contribution to the model (p=.026), PTA and age did not.
Conclusions: Higher community integration was related to lower rat-
ings of caregiver burden but not to caregiver life satisfaction. However,
greater patient social integration was related to lower caregiver burden
and higher life satisfaction. Results suggest that by directing post-acute
rehabilitation towards patients’ societal participation, some of the bur-
den placed on their caregivers could be relieved.
Correspondence: Jennifer Loughlin, Pacific Graduate School of Psy-
chology, 1791 Arastradero Road, Palo Alto, CA 94304, United States.
E-mail: jloughlin@pgsp.edu 

N. LUC, S. SORG, E. LANNI, M.W. BONDI, D. SCHIEHSER, A.J. JAK,
Y.L. CHANG, S. DEV, D.C. DELIS, L.R. FRANK & L. DELANO-
WOOD. Quantitative Tractography of the Fornix and Associations
with Working Memory in Veterans with Traumatic Brain Injury.
Objective: White matter (WM) changes have been reported in mild-
moderate TBI, although few diffusion tensor imaging (DTI) tractogra-

phy studies exist in the literature. This study investigated the fornix, a
WM limbic structure that is particularly vulnerable to TBI-related dif-
fuse axonal injury. Given this structure’s connectivity and cholinergic
input to the medial temporal lobe (MTL), we investigated associations
between fornix microstructural integrity and cognition in TBI.
Participants and Methods: Seventeen OEF/OIF veterans (blunt/blast
force; 15/17=male; mean age=29) were administered 3T DTI scans
(61 directions) and a comprehensive neuropsychological evaluation. WM
tracking was employed by seeding ROIs in bilateral contiguous slices
on a registered T1 image and mean DTI values were derived from in-
dividual fractional anisotropic (FA) and mean diffusivity (MD) maps.
Results: Fornix fiber tracts significantly correlated with WAIS-III Digit
Span age-scaled score (FA: r=.67, p=.006; MD: r=-.53, p=.04), and this
relationship was driven by the backward condition (FA: r=.62, p=.01;
MD: r=-.49, p=.05). Fornix FA also related significantly to WMS-III
Logical Memory I age-scaled score (r=.57, p=.028) and first recall age-
scaled score (r=.66, p=.01), while MD related significantly to WAIS-III
Symbol Search scaled score (r=-.75, p=.05).
Conclusions: Findings indicate that, in our sample of OEF/OIF veter-
ans with TBI, WM integrity of the fornix is associated with perform-
ance on neuropsychological tasks tapping working memory. Results sug-
gest an association between connectivity within MTL and limbic
structures and working memory in individuals with blast/blunt force
trauma.
Correspondence: Scott Sorg, SDSU/UCSD, 9500 Gilman Dr., La Jolla,
CA 92093, United States. E-mail: scottsorg03@gmail.com 

S. MEACHEN, L.J. RAPPORT, B. WALDRON-PERRINE & P. HUB-
BARTH. Awareness of Deficit and Cortisol Stress Reactivity in Per-
sons with TBI and Their Caregivers.
Objective: Awareness of deficit is paradoxically associated with low sub-
jective stress in persons with TBI but high subjective stress in their
caregivers. This study tested whether a similar pattern is shown in phys-
iologic correlates of stress in response to psychosocial challenges.
Participants and Methods: Participants were 52 adults with moder-
ate to severe TBI and 51 caregivers. Salivary cortisol was measured at
baseline, following a stress task (videotaped speech), and after recov-
ery. Awareness of deficit was assessed via the Awareness Questionnaire.
Results: Mixed-model ANOVA tested between-group factors Group (TBI
Survivor, Caregiver) and Awareness (Impaired, Not impaired), and a within-
subject factor, Time (cortisol at three timepoints). Main effects for Group
(p = .045) and Time (p < .001) indicated TBI-group cortisol was higher
than caregiver-group cortisol, and Time 1 cortisol was higher than Times
2 and 3 cortisol. A two-way Awareness * Time interaction (p = .014) in-
dicated that, across group, survivors with impaired awareness and their
caregivers had higher baseline cortisol and steeper drop than did those with
intact awareness. TBI awareness groups did not significantly differ on in-
jury severity or current neuropsychological functioning.
Conclusions: Salivary cortisol was higher in persons with TBI than their
caregivers, but contrary to expectation, impaired awareness was asso-
ciated with higher cortisol in both survivors and caregivers. There ap-
pears to be dissociation of subjective and physiological well-being as
they relate to impaired awareness of deficits. Among persons with TBI,
impaired awareness may have beneficial effects on the former but ad-
verse effects on the latter. Among caregivers of those survivors it takes
a toll on both subjective and physiologic well-being.
Correspondence: Sarah-Jane Meachen, M.A., Psychology, Wayne State
University, 447 Cricket Court NW, Edmonton, AB T5T 2B2, Canada.
E-mail: smeachen@gmail.com 

J.D. MEDAGLIA, B.M. WARDECKER, D. RAMANATHAN,
K.S. CHIOU, J. VESEK, D. GOOD, E.C. HILLS & F.G. HILLARY.
Involvement of the Cerebellum in Task Proceduralization and
Speeded Performance in Adult TBI.
Objective: Activation in the cerebellum during working memory (WM)
has been shown to be positively correlated with task load. In addition,
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task practice increases cerebellar activation in a cortico-cerebellar net-
work in healthy adults. To date, the effects of practice on cerebellar ac-
tivation and the cerebellum’s relationship to the dorsolateral prefrontal
cortex (DLPFC) in WM has not been conducted in an adult TBI sam-
ple. The aim of the current study is to examine cerbellar activation with
respect to reaction time (RT) and the DLPFC before and after practice
in a N-back WM paradigm using fMRI in an adult TBI sample.
Participants and Methods: Participants were nine adults with mod-
erate to severe TBI at least one year post-injury and 6 healthy adult con-
trols. Participants performed two 2-back trials, separated by task prac-
tice. Percent signal change measurements were extracted from group
contrast defined ROIs in the right cerebellum and left DLPFC for all
subjects using the MarsBar SPM toolbox and regressed against RT.
Results: Percent signal change in the right cerebellum exhibited a weak
negative correlation with RT before practice (non-significant, R2=.14),
but was positively correlated with RT after practice (R2=.48, p=.037).
The right cerebellum and left DLPFC showed a high correlation of %
signal change before practice (R2= .61, p=.012) that reduced after prac-
tice (R2=.29, p=.131).
Conclusions: The right cerebellum’s role during a task may shift from
support of the contralateral DLPFC during task proceduralization be-
fore task practice to a role facilitating speeded task performance after
practice during verbal WM in TBI.
Correspondence: John D. Medaglia, B.S., Psychology, Pennsylvania State
University, 610 Moore Building, University Park, State College, PA
16802, United States. E-mail: jdm454@psu.edu 

S.K. MEETH, S. MEARES, J. BATCHELOR, A. SHORES, J. CHAP-
MAN, I. BAGULEY, J. GURKA & J.E. MAROSSZEKY. Prediction of
Return to Productivity 3 Months Following Hospitalisation for
Trauma.
Objective: This study aimed to identify variables that could accurately
predict return to full productivity at three months post-injury in hospi-
talised individuals with and without mild traumatic brain injury (mTBI).
Return to productivity was defined as a full return to pre-injury em-
ployment, home duties and/or study.
Participants and Methods: Participants comprised 56 mTBI patients and
57 trauma controls (TC). Assessments were conducted a mean 5 days (SD
2.8), and again 102.7 days (SD 14.2) post-injury. Logistic regression analy-
ses examined whether pre-injury, injury related, and post-injury variables
and neuropsychological function (including verbal learning, attention
and information processing) were associated with return to productivity.
Results: At 3-month follow up 35 (62.5%) of mTBI and 20 (35.1%)
of TC reported a full return to productivity. Of these, 27 (77.1%) of
mTBI and 20 (100%) of TC returned to pre-injury work level, 7 (20%)
of mTBI and 3 (15%) of TC returned to pre-injury study level, and 35
(100%) of mTBI and 19 (95%) of TC returned to pre-injury home du-
ties. Individuals with a shorter length of hospital stay were more likely
to have returned to productivity (OR: .75, 95% CI: .60-.96). With each
unit increase in verbal learning, individuals with mTBI were 1.06 times
more likely to report full productivity (95% CI: 1.01-1.11) whereas for
TC there was no significant relationship between verbal learning and
return to productivity (OR: 1.00, 95% CI: .98-1.03).
Conclusions: Individuals with a shorter length of hospital stay may re-
turn to full productivity as they are less likely to require rehabilitation.
Screening of verbal learning may help predict return to early produc-
tivity when performed prior to discharge.
Correspondence: Samantha K. Meeth, Doctorate Clinical Neuropsychol-
ogy, Psychology, Macquarie University, 102/15-23 Orara Street, Wait-
ara, Sydney, NSW 2077, Australia. E-mail: sam_meeth@hotmail.com

K.M. O’DELL, F.O. BINEY & H.J. HANNAY. Ethnic, Gender, and Age
Differences in Blood Alcohol Level upon Admission to a Level 1
Trauma Center in a Sample of Severe TBI Patients.
Objective: Drinking patterns vary between the three major ethnic groups
in the US. In general, Hispanics drink alcohol in noticeably larger quan-

tities than Anglo-Caucasians and African Americans (Neff, 1986; Neff
and Hoppe, 1992). Patterns in alcohol consumption may also vary within
ethnicity by gender and/or age group (Caetano, 1984). Such patterns
have not been studied in TBI individuals at all or as a function of blood
alcohol level (BAL) upon admission to a Level 1 trauma center.
Participants and Methods: A sample of 396 severe TBI patients (336
males; 60 females) was tested for BAL upon admission. Ethnicity, gen-
der, and age were determined by patient or family self-report. Group
differences in BAL were examined using a two-way ANOVA, the female
sample being too small to include in subsequent analyses.
Results: An ethnic x age groups ANOVA produced significant main effects
for ethnic andagegroups inmales.Hispanicshada significantlyhigherBAL
than Anglo-Caucasians. Other ethnic group comparisons were non-signif-
icant. Males aged 40-49 years had significantly higher BALs than males 18-
29 and males 50+ years. Males aged 30-39 years had significantly higher
BALs than males 50+. The age x ethnicity interaction was not significant.
Conclusions: BAL on admission in male patients with a severe TBI par-
tially mirrors the general finding that Hispanic drink much higher quan-
tities of alcohol than do Anglo-Caucasians but this was not the case for
a comparison with African-Americans. Clearly there are age differences
in pre-injury BAL with 40-49 year old males having the highest level.
Correspondence: Keira M. O’Dell, BA, Psychology, University of Hous-
ton, 2210 W. Dallas St., Apt. 1944, Houston, TX 77019, United States.
E-mail: kmodell2@uh.edu 

L.J. OZEN, A. CLARK, E. ROY & M.A. FERNANDES. Persistent At-
tention and Memory Impairments in Young Adults With a Mild Head
Injury.
Objective: Attention and memory problems are the most common and per-
sistent complaints made by individuals with mild head injury (MHI), yet
these deficits often go undetected on standard neuropsychological tests. Our
objective was to identify these subtle deficits using more sensitive experi-
mentalmeasures.Wehypothesized that individualswithMHIwouldnotonly
report more attention and memory problems, but also show impaired per-
formance on our computerized working memory (WM) and attention tasks.
Participants and Methods: Thirty-one undergraduate students with self-
reported MHI, occurring at least 6 months ago, and 39 undergraduates
with no history of head injury participated in this study. All participants
completed an attention and memory questionnaire, a neuropsychological
test battery, and a computerized version of the Stroop task. A subset of par-
ticipants completed a computerized WM task where they were instructed
to make a response when any two digits were repeated within a string of
digits (baseline condition). In the more complex condition (the supervi-
sion condition), participants were asked to make a response only when
the repeated number was enclosed in the same color square.
Results: Independent t-tests revealed a trend, such that MHI participants
reported more everyday attention problems on the Attention-Related Cog-
nitive Errors Scale compared to controls. MHI participants also had sig-
nificantly longer mean reaction times, but comparable accuracy, on the
Stroop task and on both conditions of the WM task compared to controls.
Conclusions: The persistent attention complaints reported by MHI in-
dividuals may be explained by a general slowing of information pro-
cessing speed. This slowing may be a result of the additional cognitive
resources required to maintain accurate performance, which may make
it more difficult for MHI individuals to simultaneously store and ma-
nipulate information, as well as concentrate for extended periods of time.
Correspondence: Lana J. Ozen, University of Waterloo, 200 University
Ave West, Waterloo, ON N2L 3G1, Canada. E-mail: lozen@uwaterloo.ca

S. PENNA, T.A. NOVACK, M. GROTE, N. CARLSON, J. CORRIGAN
& T. HART. Residence Following Traumatic Brain Injury: A Longi-
tudinal Study.
Objective: As a potential measure of independent living, residence is an
area of interest following traumatic brain injury (TBI). Change in resi-
dence, relative to pre-injury status, was examined in this study, as well
as variables important in determining residence.
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Participants and Methods: This was a prospective, observational study
of 7,925 patients with moderate or severe TBI receiving acute rehabil-
itation and enrolled in the TBI Model Systems National Database. Pre-
injury and discharge residential status was determined during rehabil-
itation, and at 1, 2, and 5 years post-injury by telephone interview.
Change over time in residence was the main outcome. In addition, vari-
ables potentially associated with residential status were examined in-
cluding injury severity, demographic information, and functional sta-
tus variables.
Results: There was significant change in residence across 5 years char-
acterized by a return to premorbid residential status. The most signifi-
cant transition took place in the first year after injury. Prior residence,
age, and race all significantly contributed to residence, with prior resi-
dence having the strongest association. Severity of injury had little im-
pact, although functional status at rehabilitation discharge was associ-
ated with residence.
Conclusions: The findings are consistent with other literature indicat-
ing the greatest amount of functional recovery occurs within the first
year (e.g. return to work, return to driving). The degree of change var-
ied based on pre-injury residence. The most substantial change was for
those living alone, or without another adult who could take responsi-
bility, at the time of injury.
Correspondence: Suzanne Penna, Ph.D., Rehabilitation Medicine, Emory
University, 1441 Clifton Rd. NE, Atlanta, GA 30322, United States. E-
mail: suzanne.penna@emoryhealthcare.org 

D. RAMANATHAN, B.M. WARDECKER, J.D. MEDAGLIA,
K.S. CHIOU, J. SLOCOMB, J. VESEK, J. WANG, E. HILLS, G. DAVID
& F.G. HILLARY. Axial Diffusivity and Fractional Anisotropy Cor-
relate With Performance Following Traumatic Brain Injury.
Objective: Diffusion tensor imaging (DTI) measures the direction of
water diffusion in white matter thus providing information about patho-
physiology following traumatic brain injury (TBI). Water diffusion is
commonly measured by quantifying fractional anisotropy (FA), but dif-
fusivity can also be indexed by quantifying axial diffusivity (AD) and
radial diffusivity (RD). The current study aimed to examine the rela-
tionship between these related but distinct measures of diffusivity and
change in working memory task performance at 3 and 6 months post
moderate and severe TBI.
Participants and Methods: This study used DTI methods to examine
white matter change in the anterior corpus callosum in individuals sus-
taining moderate and severe TBI. DTI data were collected for partici-
pants at two time points and values for fractional anisotropy, axial, and
radial diffusivity were calculated.  In addition, change in reaction time
in a non-verbal working memory task was calculated at a 3 and 6 month
post-injury follow-up.
Results: Correlational analyses revealed strong relationships between
measures of diffusivity (r(5) = .962, p < .002). When examining the re-
lationship between diffusion indices and reaction time, change in FA
and AD were correlated with change in reaction time at follow-up (r
(5) = -.733, p < .159) and (r(5) = -.815, p < .093), respectively.
Conclusions: The current results show that indicators of white matter
integrity differentially predict measures of reaction time. Measurements
of water diffusivity in early recovery could improve the understanding
of behavioral change following TBI.
Correspondence: Deepa Ramanathan, The Pennsylvania State Univer-
sity, 610 Bruce V. Moore Building, University Park, PA 16802, United
States. E-mail: dxr264@psu.edu 

D. RAMANATHAN, J.D. MEDAGLIA, B.M. WARDECKER, J. PAR-
DINI, M. LOVELL, J. WELLING & F.G. HILLARY. A Longitudinal
fMRI Investigation of Recovery From Concussion.
Objective: Concussion, compared to moderate and severe traumatic
brain injury, has been described as a condition where cerebral dys-
function can be fully restored over time. Research now shows that these
mild injuries can result in chronic neuropsychological deficits and

frontal lobe dysfunction. Functional magnetic resonance imaging
(fMRI) is useful in detecting subtle neural activity related changes that
occur on a metabolic level as a result of the injury, and could charac-
terize functional brain pathology during recovery. What remains un-
clear is what basic changes in the BOLD signal indicate with respect
to recovery. In the current study, fMRI was utilized longitudinally in
individuals sustaining concussion to investigate the relationship be-
tween involvement in left and right prefrontal cortex (PFC) during
recovery.
Participants and Methods: An N-back working memory task was ad-
ministered during fMRI data acquisition to individuals sustaining con-
cussion, at two time points during the post-injury recovery period.
Results: LPFC showed decreased involvement over time during a pe-
riod of concussion resolution. Activation in LPFC and RPFC were sig-
nificantly correlated at each of the early time points and there was a sig-
nificant relationship in BOLD signal change between hemispheres.
Conclusions: The results indicate that PFC involvement diminishes
during the recovery process following concussion and that change in left
and right PFC is largely consistent. These data are consistent with a lit-
erature documenting decreased, as opposed to more elaborate, involve-
ment of PFC resources during recovery.
Correspondence: Deepa Ramanathan, The Pennsylvania State Univer-
sity, 610 Bruce V. Moore Building, University Park, PA 16802, United
States. E-mail: dxr264@psu.edu 

M. RAMIREZ & F. OSTROSKY-SOLIS. RELATIONSHIP BETWEEN
SELF-AWARENESS, COGNITION AND OUTCOME IN TRAUMATIC
BRAIN INJURY.
Objective: To analyze the changes on cognitive and self-awareness in
moderate and severe TBI’s patients.
Participants and Methods: 10 moderate (mean age: 34.80±14.45;
mean educational level: 13.20±2.52) and 16 severe TBI’s patients (mean
age 32.17±9.42; mean educational level: 12.11±4.15) were evaluated
with the Memory and Attention Neuropsychological Battery and the Pa-
tient Competency Rating Scale (PCRS) on the acute (minor to 6 months)
and chronic (more than 1 year) stage; both groups were matched with
a healthy control group.
Results: Statistical analysis show significant lower scores in the acute
TBI’s patients. The Moderate TBI showed lower performance on Mem-
ory and Severe TBI had a lower performance on Attention measures.
With regard to self-awareness, moderate patients had deficits on emo-
tional control while severe patients had deficits on daily activities and
cognitive areas. A significant negative correlation between memory test
and PCRS was found.
Conclusions: Some studies have suggested that during the patients dur-
ing the chronic stage showed severe deficit on cognition, however our
data revealed that the acute patients are the ones who showed the poor-
est cognitive performance. Cognition had a significant influence on cog-
nitive performance. Discussion is related to the development of reha-
bilitation programs for TBI patients.
Correspondence: Maura Ramirez, Faculty of Psychology, National Uni-
versity of Mexico, Av. Universidad 3004 Col. Copilco-Universidad, Mex-
ico City 04510, Mexico. E-mail: mau_ramz@comunidad.unam.mx 

G.L. SARAH, R.J. SPENCER, L.L. DRAG, P.H. PANGILINAN &
L.A. BIELIAUSKAS. Reliability and Validity of the Hospital Anxiety
and Depression Scale Among Veterans Suspected of Having a Trau-
matic Brain Injury.
Objective: Depression and anxiety are common among soldiers sus-
pected of having a traumatic brain injury (TBI). This project examines
the psychometrics of a brief self-report measure of emotional status,
the Hospital Anxiety and Depression Scale (HADS).
Participants and Methods: Individual item responses on the HADS
were collected from 199 veterans seen in a traumatic brain injury (TBI)
clinic. An exploratory factor analysis was conducted on the 14 items of
the HADS and the internal consistency of the depression and anxiety
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scales were examined using Chronbach’s alpha coefficients. Twenty-
seven patients also completed the Beck Anxiety Inventory (BAI) and
the Beck Depression Inventory-II (BDI-II). The scores on the HADS were
compared to moderate or severe elevations on the BAI and BDI-II to ex-
amine concurrent validity.
Results: The HADS had acceptable internal consistency (alpha = .84 for
Anxiety and .82 for Depression), and concurrent validity. A cut-off of mod-
erateanxietyon theHADShad85%positivepredictivepowerand93%neg-
ative predictive power. Similarly, a cut-off of moderate depression on the
HADShad73%positivepredictivepowerand75%negativepredictivepower.
The Exploratory factor analysis demonstrated two factors that accounted
for 52% of the total variance. Seven items were unambiguously related to a
depression factor and six items were related to an anxiety factor. One item
that was part of the original anxiety scale was related to both factors.
Conclusions: The HADS is a reliable measure of depression and anx-
iety that is strongly associated with self-reported psychiatric symptoms
on other inventories.
Correspondence: Robert J. Spencer, Ph.D., Neuropsychology, VA Ann
Arbor, 2215 Fuller Road, Ann Arbor, MI 48105, United States. E-mail:
rspencer33@gmail.com 

D. SCHIEHSER, J. FILOTEO, L. DELANO-WOOD, S. HAN,
A.J. JAK, A.I. DRAKE, D.C. DELIS & M.W. BONDI. Different Mal-
adaptive Behaviors Are Associated With Specific Patterns Of Emo-
tional And Cognitive Changes Following TBI.
Objective: Traumatic brain injury (TBI) is frequently associated with
changes in cognition, emotion, and behavior. This study aimed to ex-
amine retrospective pre- and post-injury changes in behaviors associated
with apathy, disinhibition, and subjective executive dysfunction in the
early stages of recovery from TBI. We further examined the ability of cog-
nitive performances and psychiatric symptoms to predict these behav-
ioral changes. It was hypothesized that (1) maladaptive behaviors in-
volving apathy, disinhibition, and subjective executive dysfunction would
be retrospectively rated as having significantly increased in severity from
pre-injury to present (post-) injury levels; and (2) these behavioral changes
would be associated with greater levels of post-injury depressive symp-
toms, as well as deficits on cognitive tasks specific to executive function.
Participants and Methods: Participants were 71 non-combat military
personnel who were in early recovery (< 3 months post-injury) from
mild to moderate TBI. Pre- and post-injury behaviors were assessed with
the Frontal Systems Behavior Scale (FrSBe) and correlated with levels
of depressive symptoms and objective measures of attention, executive
function, and memory.
Results: Results revealed depression and attention to be the best predic-
tors of pre- to post-injury changes in apathy and subjective executive dys-
function, whereas performance on objective tests of executive function
was the best predictor of pre- to post-injury changes in disinhibition.
Conclusions: Our findings demonstrate that TBI survivors in the early
stages of recovery experience increases in maladaptive behaviors from
pre-injury levels, and different patterns of emotional and cognitive func-
tioning tend to predict changes in specific behaviors associated with TBI.
Correspondence: Dawn Schiehser, UCSD, VASDHS, 116-B, 3350 La
Jolla Village Drive, La Jolla, CA 92161, United States. E-mail:
dschiehser@ucsd.edu 

A.L. SHANDERA, J.P. HARP, J.A. CLARK, R.E. SCHLEENBAKER
& W.M. HIGH. Psychological Profiles of Combat Veterans Exposed
to Mild Head Trauma and Combat-Related Stressful Events.
Objective: Many veterans are returning with symptoms of PTSD and
mild traumatic brain injury (mTBI) resulting from blasts and other com-
bat. It was hypothesized that the MMPI-2 PTSD scale (PK) would dif-
ferentiate between mTBI veterans who met DSM-IV-TR criteria for PTSD
and those who did not. Group differences on screens for PTSD, anxiety,
depression, and overall stress were also examined.
Participants and Methods: Thirty-nine recent combat veterans were
referred for neuropsychological evaluation following possible mTBI and
combat-related stress. Of these, 14 were excluded from analyses because

they lacked evidence of brain injury (6) or failed malingering tests (10).
Of the remaining 25 veterans, (25 Caucasian, 23 male), all had reported
injuries consistent with mTBI. All participants completed an extensive
clinical interview, a neuropsychological test battery, emotional/behav-
ioral measures, and a PTSD screen.
Results: 60% of the sample met DSM-IV-TR criteria for PTSD. T-tests
indicated the PTSD group had significantly greater elevations on MMPI-
2 scales 1, 2, 3, 7, 8, and several validity scales. Validity scale scores, while
higher than the non-PTSD group, were still within acceptable limits. Sig-
nificant differences in mean scores on PK were found between groups, but
the recommended cutting score only identified 26.7% of the PTSD group.
A cutting score of 50 on the PCL-C correctly identified 93.3% of the PTSD
group. Group differences on other screening measures are discussed.
Conclusions: These results suggest that recommended cutting score for
the PCL-C provides greater sensitivity to PTSD than the current PK cut-
off. In addition, co-morbid mTBI & PTSD may alter the MMPI-2 profile.
Correspondence: Jordan P. Harp, Physical Medicine & Rehabilitation,
University of Kentucky, 2050 Versailles Rd, Lexington, KY 40504, United
States. E-mail: jordanharp@gmail.com 

R.J. SPENCER, L.L. DRAG, P.H. PANGILINAN, C.H. DOMEN &
L.A. BIELIAUSKAS. Mild Traumatic Brain Injury has a Small Effect
on Cognitive Performance among Returning Soldiers: Preliminary
Findings.
Objective: There is a growing debate regarding lasting effects of mild
traumatic brain injury (mTBI), with research suggesting that self-re-
ported cognitive impairments can be explained by psychiatric causes
(e.g. Hoge et al., 2008). This study examined the extent to which mTBI
contributes to both subjective and objective cognitive functioning after
controlling for depression and anxiety.
Participants and Methods: Data were collected from 130 veterans with
mTBI seen in the traumatic brain injury (TBI) clinic. Participants esti-
mated the number and duration of losses of consciousness, post-trau-
matic amnesia, and times they were dazed. Participants completed self-
report measures of cognitive and emotional functioning and completed
a battery of neuropsychological tests. Principle components analyses
were used to calculate composite measures of attention, memory, emo-
tional functioning, and mTBI severity. Separate hierarchical regression
analyses were performed with subjective and objective attention and
memory as criterion variables and emotional functioning entered as the
predictor variable in step one and injury severity entered in step two.
Results: Both emotional functioning and self-reported mTBI severity
uniquely explained 3% (p<.05) of the variance in performance on tests
of attention and memory. When self-reports of attention and memory
are considered, emotional functioning explained 43% of the variance,
with mTBI severity contributing no additional significant variance.
Conclusions: mTBI has a small, but measurable effect on objective cog-
nitive performance but not self-reported cognitive functioning after ac-
counting for psychiatric symptoms. This difference illustrates the impor-
tance of using objective measures of cognitive functioning in both research
and clinical settings when examining the effects of mTBI on cognition.
Correspondence: Robert J. Spencer, Ph.D., Neuropsychology, VA Ann
Arbor, 2215 Fuller Road, Ann Arbor, MI 48105, United States. E-mail:
rspencer33@gmail.com 

M.D. SWARTWOUT, A.M. SANDER, A.N. CLARK, M. SHERER,
R. NAKASE-RICHARDSON, J.F. MALEK & A. MOESSNER. Rela-
tionship of Pre-Injury Family Environment to Community Inte-
gration in Adults with Traumatic Brain Injury.
Objective: Researchers have documented that adults with traumatic brain
injury (TBI) show decreased community integration in a variety of areas,
including productivity and socialization, and that significant predictors
include age and injury severity. Research in pediatric TBI indicates that
pre-injury family functioning impacts outcome, but this relationship has
received limited attention in adults. The present study hypothesized that
higher pre-injury levels of family and caregiver functioning would be as-
sociated with higher levels of community integration.
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Participants and Methods: Upon admission to inpatient rehabilita-
tion, caregivers of 141 persons with complicated mild to severe TBI were
assessed regarding pre-injury family functioning, emotional distress, and
perceived social support. The outcome of the person with injury was
assessed 1-2 years later, using the Community Integration Questionnaire
(CIQ) and the Social and Occupation scales of the Craig Handicap As-
sessment and Reporting Technique (CHART). The caregiver measures
were used to predict outcome in the person with injury, after control-
ling for injury severity.
Results: There were significant interactions of several caregiver vari-
ables with injury severity. For persons with complicated mild/mod-
erate injury, better family functioning was associated with greater
home integration, and less caregiver distress was associated with bet-
ter social integration. For persons with severe injuries, greater per-
ceived social support was associated with higher productivity and so-
cial integration.
Conclusions: Pre-injury caregiver characteristics interact with injury
severity to impact outcomes in the person with injury. Research on out-
comes should include measures of family functioning. Early interven-
tions targeted toward increasing caregiver distress, increasing support,
and improving family functioning may have a positive impact on later
outcomes.
Correspondence: Maegan D. Swartwout, M.A., Psychology, University
of Houston, 609 S Durham St, Baltimore, MD 21231, United States. E-
mail: maegan619@gmail.com 

A. SWIER-VOSNOS, R. SPENCER, P. PANGILINAN, L. DRAG &
L. BIELIAUSKAS. Factors Influencing Clinical Decision-Making in
a VA TBI Clinic.
Objective: Mild traumatic brain injury (mTBI) is a common diagnosis
in returning veterans, who often report a variety of cognitive, physical,
and emotional symptoms. An important part of a clinician’s assessment
process is deciding whether these symptoms can be attributed to mTBI.
The current study explores which sources of information significantly
influence this decision-making process.
Participants and Methods: Data were collected from 124 veterans di-
agnosed with mTBI seen in a VA TBI Clinic. Veterans completed a struc-
tured interview and brief neuropsychological screen. Clinicians then
made dichotomous ratings as to whether reported symptoms were as-
sociated with their head injury (mTBI attribution). Using principle com-
ponents analysis, composite scores were created for self-reported mTBI
severity variables, self-reported cognitive functioning, and performance
on neuropsychological measures of attention and memory.
Results: A logistic regression analysis indicated that higher mTBI sever-
ity (B = 0.92), poorer memory performance (B = 1.12), and better at-
tention performance (B = -1.15) were the only significant predictors of
an attribution of symptoms to mTBI.
Conclusions: These findings suggest that clinicians are more likely to
consider reported symptoms to be secondary to mTBI if there is a higher
degree of injury severity and poorer memory performance. Interestingly,
better performance on measures of attention was associated with non-
mTBI attribution, suggesting that clinicians may ascribe problems of at-
tention to alternative etiologies such as psychiatric disorders or stress.
Self-report of cognitive problems was not a significant predictor of mTBI
attribution, possibly because self-report has been shown to be an unre-
liable predictor of objective measures of cognitive functioning.
Correspondence: Amy Swier-Vosnos, Ann Arbor VA Healthcare System,
2215 Fuller Rd, Ann Arbor, MI 60605, United States. E-mail:
aswiervosnos@gmail.com 

S. TARTAR, C. PECK, H. BOORSTEIN, D. LOVEJOY, R. KAPLAN,
D. FEIN, J. HOLDNACK & K. TREADWELL. Neuropsychological
Functioning Following Mild Traumatic Brain Injury: Complicated
versus Uncomplicated Injury Outcomes.
Objective: The purpose of the present study was to expand upon the
growing literature reported regarding intellectual and neuropsycholog-

ical profiles of individuals with complicated and uncomplicated mild
traumatic brain injury (mTBI), and to determine patterns of cognitive
functioning that may differentiate mTBI subgroups from normal con-
trols in a matched subject research design that carefully controls for
important confounds.
Participants and Methods: This study compared WAIS-III and WMS-
III scores of participants with mild traumatic brain injury (mTBI, n=50)
referred for neuropychological evaluation to normal control participants
(n=49) matched on intellectual ability, gender, age, and education. Fur-
ther, within subject variability was tested post-hoc via dissociation analy-
ses to determine whether individuals demonstrated relative impair-
ment not seen in group analyses.
Results: Results indicated that no WMS-III variables and only the
Perceptual Organization Index score and the Matrix Reasoning sub-
test of the WAIS-III distinguished individuals with complicated mTBI
from individuals with uncomplicated mTBI and normal control par-
ticipants, with the uncomplicated mTBI group performing better on
the PO Index than the complicated mTBI group (p < .05). Post hoc
analyses comparing scores between the complicated mTBI group and
control group indicated an unusual finding of worse performance by
the control group on the Matrix Reasoning subtest (p < .05). Indi-
vidual differences were not found with dissociation analyses to be
contributory.
Conclusions: This study supports previous findings that the perform-
ances on measures of intellectual and learning/memory tasks by indi-
viduals with mTBI are largely similar to normal controls, but does pro-
vide emerging evidence for differences between
complicated/uncomplicated mTBI outcomes in a symptomatic mTBI
population.
Correspondence: Sarah Tartar, Ph.D., Hartford Hospital/Institute of
Living, 80 Seymour Street, Hartford, CT, CT 06102, United States. E-
mail: startar@harthosp.org 

J.B. MIELKE, M. WOLDE, A.L. JANOS, M.E. HOFFER & J.W. TSAO.
Trail Making Test A and B and Verbal Fluency Performance in Mil-
itary Personnel Following Blast Exposure In-Theater.
Objective: Explosive blast is the primary cause of concussion or mild
traumatic brain injury (mTBI) in deployed military personnel. Devel-
oping reliable and sensitive screening methods will help improve diag-
nostic accuracy as many service members present with subtle symptoms
and determine the effects of combat-related blast exposure on neu-
rocognitive function.
Participants and Methods: 78 military personnel deployed to Iraq
who were free of physical injury but exposed to explosive blasts were
evaluated using Trail Making Tests A & B, Controlled Oral Word Asso-
ciation test, and animal naming. 57 (73%) were tested within 24 hours
of exposure. Test scores following z-score transformations of raw data
into percentiles based on normative data were correlated with distance
from blast.
Results: 18% of the subjects were borderline or abnormal on the Trail
Making tests versus 9% borderline or abnormal on either the COWA or
animal naming tests. 92% of abnormal scores were in service members
in close proximity to the blast.
Conclusions: Neurocognitive testing administered to military person-
nel exposed to explosive blast forces while in-theater revealed scores con-
sistent with normative data for verbal fluency but increased numbers
of borderline to impaired scores on tests of attention, sequencing, and
processing. These findings should be viewed cautiously given the many
factors experienced in combat that also contribute to deficits in atten-
tion and processing speed including sleep deprivation and mood disor-
ders.  Further research is needed to determine whether Trail Making
tests may be useful objective measurements of cognitive performance
in concussion examinations following blast.
Correspondence: Jack W. Tsao, MD, DPhil, Neurology, Uniformed Ser-
vices University of the Health Sciences, 4301 Jones Bridge Road, Room
A1036, Bethesda, MD 20814, United States. E-mail: jacktsao@
earthlink.net
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S. TUN. Interim findings on diagnosis of PTSD predicting subjec-
tive cognitive complaints, and not objective cognitive performance
in blast-exposed Operation Enduring Freedom/Operation Iraqi
Freedom (OEF/OIF) veterans.
Objective: Preliminary findings from an ongoing study of blast-exposed
OIF/OEF veterans at the Portland VA Medical Center suggested that
PTSD is associated with increased reporting of subjective cognitive prob-
lems. Additionally, it has been established that PTSD is associated with
cognitive changes. 
Aims: To compare subjective cognitive complaints in OIF/OEF veterans
with and without diagnosis of PTSD, and to examine the objective cog-
nitive performance in these two groups.
Participants and Methods: Forty-six participants were drawn from
an ongoing study of neuropsychological functioning in blast-exposed
OEF/OIF veterans. Data analyzed consisted of PTSD diagnosis status
as measured by a structured diagnostic clinical interview (the MINI),
subjective cognitive complaints as measured by the Ruff Neurobehav-
ioral Inventory (RNBI), and objective cognitive performance as meas-
ured by the memory, attention, spatial, and executive functioning meas-
ures of the Neuropsychological Assessment Battery (NAB).
Results: An independent-samples t-test was conducted to compare the
subjective cognitive complaints and objective cognitive performance in
veterans with (N = 25) and without (N =21) diagnosis of PTSD. Sig-
nificant group differences were found on subjective measures of cogni-
tive complaints of attention, executive functioning, and memory. How-
ever, no significant group difference was found on objective measures
of cognitive performance.
Conclusions: Findings suggest that although PTSD is associated with
increased subjective reporting of cognitive problems in blast-exposed
OIF/OEF veterans, it does not appear to be associated with objective
cognitive performance.
Correspondence: Saw-Myo Tun, Ph.D., Noah Roost, Portland VA Med-
ical Center, 3710 SW US Veterans Hospital Road, Portland, OR 97239,
United States. E-mail: maimai.tun@gmail.com 

A. VINCENT, T.M. ROEBUCK-SPENCER, R. SCHLEGEL &
K.GILLILAND.CognitiveFunctioningFollowingMilitaryDeployment.
Objective: The frequency of TBI has been higher in the Iraq/Afghanistan
conflicts than in any other armed conflict. To aid assessment of this in-
jury, the Automated Neuropsychological Assessment Metrics (ANAM4)
has been administered as a baseline to over 360,000 armed service mem-
bers prior to deployment. To increase its validity to detect cognitive in-
sult, knowledge of the effects of deployment on ANAM4 performance is
needed.
Participants and Methods: The current study examined ANAM4
performance at pre- and post-deployment in a repeated measures de-
sign. Individuals were divided into three groups based on self-report
of mild TBI sustained during deployment: 1) No reported injury
(n=400); 2) Reported injury with ongoing symptoms (n=214); and
3) Reported injury without ongoing symptoms (n=329). Seven
ANAM4 tests were administered including measures of simple and
complex reaction time, learning, working memory, and recognition
memory. ANAM4 was administered prior to deployment and within
6 days post-deployment.
Results: Group by time interactions were seen for all tests. Groups
showed no significant differences at pre-deployment. The active-symp-
toms injury group performed worse than the other two groups at post-
deployment. This group also showed the greatest changes in perform-
ance between pre- and post-deployment while the other groups
demonstrated improved performance or changes with very small ef-
fect sizes.
Conclusions: This study revealed minimal to no significant changes in
cognitive functioning based on the rigors of deployment alone. Cogni-
tive decrements were seen for individuals reporting an injury during
deployment with ongoing symptoms. This study supports the use of
ANAM4 as a screening tool for detecting cognitive change in service
members reporting mild-TBI.

Correspondence: Tresa M. Roebuck-Spencer, Ph.D., Department of Psy-
chology, University of Oklahoma, 1317 Bay Bridge Court, Edmond,
OK 73034, United States. E-mail: tresa_roebuck@hotmail.com 

B. WALDRON-PERRINE, L.J. RAPPORT, S. MEACHEN & P. HUB-
BARTH. Predicting Functional Outcome After TBI: Unique Contri-
butions of Facets of Religion/Spirituality.
Objective: Substantial research has focused on the relationship between
religion/spirituality and health in general, though little work has as-
sessed this relationship among persons with cognitive impairment. This
study assessed the relative contributions of religious/spiritual well-be-
ing and activities to functional outcome, after accounting for demo-
graphic and injury-related characteristics.
Participants and Methods: Participants were 83 adults with moder-
ate to severe TBI and 83 significant others familiar with their current
level of function, assessed via the Patient Competency Rating Scale
(PCRS). Injury severity was estimated from duration of post-traumatic
amnesia; current neuropsychological functioning was estimated via Sym-
bol Digit Modalities Test (SDMT); awareness of deficit was assessed via
the Awareness Questionnaire (AQ). Religious and Existential Well-Be-
ing were assessed using the Spiritual Well-being Scale (SWBS), and par-
ticipants reported on current religious activities. Benefit finding and per-
ceived negative impact from injury were assessed via the Perceived Benefit
Scale (PBS).
Results: Hierarchical multiple regression assessed the contributions of
education, injury severity and neuropsychological functioning (Step 1),
awareness of deficit (Step 2), and existential and religious well-being,
religious practices, perceived benefit from trauma and perceived nega-
tive impact from injury (Step 3) in predicting general functioning. All
steps added significant variance to the model, accounting for 36% of
the total variance in PCRS. Squared semipartial correlations indicated
that injury severity, awareness of deficit, and religious well-being each
explained unique variance in current functioning, whereas education,
neuropsychological functioning, existential well-being, religious prac-
tices and perceived benefit/detriment did not.
Conclusions: Religious well-being (i.e., belief of having a personal re-
lationship with a higher power) meaningful contributes to functional re-
habilitation outcome.
Correspondence: Brigid Waldron-Perrine, M.S., Psychology, Wayne State
University, 5057 Woodward 7th Floor, Dept of Psychology, Detroit, MI,
MI 48202, United States. E-mail: aw4751@wayne.edu 

B.M. WARDECKER, D. RAMANATHAN, J.D. MEDAGLIA,
K.S. CHIOU & F.G. HILLARY. The Influence of Cognitive Func-
tioning and Dispositional Optimism on Psychological Distress Af-
ter Traumatic Brain Injury.
Objective: Individuals sustaining moderate and severe traumatic brain
injury (TBI) are at an increased risk for developing psychological illness
compared to healthy adults (Rogers & Read, 2007). Common meas-
ures of injury severity, such as the Glasgow Coma Scale (GCS), are
poor predictors of psychiatric symptomology following TBI. The cur-
rent study examined cognitive functioning and dispositional optimism
in relation to TBI to determine their relationships with post-injury psy-
chological distress (PD).
Participants and Methods: Fifteen individuals with chronic moderate to
severe TBI (at least 1-year post injury) were recruited to complete the Tele-
phone Interview for Cognitive Status, the Craig Handicap Assessment Tech-
nique, and the Symptom Checklist Questionnaire-Revised. Current levels
of optimism were also measured using the Life Orientation Test-Revised.
Results: Analyses indicated a strong negative correlation between psy-
chological distress and current cognitive functioning (r (14) = -.719, p
< .003) and dispositional optimism was the best predictor of PD (r (14)
= -.577, p < .024). These relationships were compared to traditional
measures of injury severity (e.g., GCS), which were not significantly re-
lated to PD. Dispositional optimism and cognitive dysfunction showed
a positive correlation (r (14) .613, p < .015).
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Conclusions: Results revealed that increased cognitive functioning and
dispositional optimism strongly correlate with decreased psychological
distress after TBI. In the current study, the GCS did not show a mean-
ingful relationship with psychological distress among individuals with
TBI, indicating that injury severity may not be an informative predic-
tor of PD after brain injury.
Correspondence: Britney M. Wardecker, BS, Psychology, The Pennsyl-
vania State University, 610 Bruce V. Moore Building, University Park,
PA 16802, United States. E-mail: bmw5006@gmail.com 

T.C. WU, E.D. BIGLER, S. HALSEY, R. YALLAMPALLI, Z. CHU,
X. LI, J.V. HUNTER, C.A. VASQUEZ, H.S. LEVIN & E.A. WILDE.
Alterations of the Cerebral Peduncle Following Severe Traumatic
Brain Injury.
Objective: Altered mental status, ranging from disorientation to loss
of consciousness, is commonly observed following traumatic brain in-
jury (TBI) with all severities. Recent studies have demonstrated the re-
lation between disrupted consciousness and brainstem pathology. Dif-
fusion tensor imaging (DTI) has been useful in characterizing white
matter alteration following TBI. This study examined changes in the
cerebral peduncle (CP) using DTI at a chronic phase in patients with
severe TBI.
Participants and Methods: 13 (11 males, 2 females) young adults
(mean age = 23.08 years) with severe TBI (GCS score < 8) and 16 (14
males, 2 females) healthy controls underwent DTI on Philips 3T scan-
ners three to six months post injury. Essential demographic features (e.g.,
age, gender, handedness, and years of education) did not differ be-
tween the groups. Three of the participants with TBI had focal struc-
tural lesions at the brainstem level identified on acute CT. The two ma-
jor DTI metrics, fractional anisotropy (FA) and apparent diffusion
coefficient (ADC), were analyzed with quantitative tractography using
Philips fiber tracking software.
Results: In comparison to the control group, the TBI group had signif-
icantly lower FA and higher ADC in both right and left CPs. (all p’s <
0.01). The three patients with focal brainstem lesions had significantly
lower FA in the right (p < 0.001) but not left CP compared to TBI pa-
tients without brainstem lesions. ADC did not differ significantly be-
tween patients with and without brainstem lesions.
Conclusions: DTI is a promising tool to further investigate white mat-
ter changes that are less evident on conventional structural imaging.
Correspondence: Trevor Wu, Psychology, Brigham Young University,
1079 W 220 S, Orem, UT 84058, United States. E-mail: trevorwu2002@
yahoo.com 

Assessment/Psychometrics/Methods
(Adult)

K. DAMS-O’CONNOR, A.S. YI, L.A. SPIELMAN, C.I. HIRSHSON,
T.A. ASHMAN & W.A. GORDON. The Factor Structure of the Brain
Injury Screening Questionnaire (BISQ).
Objective: The purpose the study was to determine the factor structure
of the 100-item Brain Injury Screening Questionnaire (BISQ).
Participants and Methods: An exploratory factor analysis (EFA) was
conducted on a sample of 391 individuals. Next, a confirmatory factor
analysis (CFA) was conducted on an independent sample of 395 indi-
viduals. Participants in both samples were individuals with documented
TBI ranging from mild to severe.
Results: The results of EFA (N=391) yielded 6 factors with eigenval-
ues greater than 2. An oblique rotation improved the interpretability of
the factors, but because of high cross-factor loadings, one factor was
dropped, yielding a theoretically meaningful 5-factor solution with all
items loading ≥.35. Factors were labeled: Memory/Attention, Mood, Im-
pulsivity, Physical Symptoms, and Executive Functioning. Prior to con-
ducting the CFA (N=395), items that loaded >.40 on a second factor
were dropped, thereby eliminating the Executive Functioning factor.

The resulting model contains 45 items in four factors. Fit indicators were
adequate: CFI (comparative fit index) = .83, RMSEA (Root Mean Square
Error of Approximation) = .054, the NFI (Normed Fit Index) = .71. The
Mood and Physical Symptoms factors were highly correlated. Internal
consistency of the factor scales ranged from .8-.93 (Cronbach’s alpha).
Conclusions: A psychometrically sound and theoretically meaningful
factor structure for a validated TBI-symptom inventory emerged. The
lack of a distinct index of executive functioning suggests the need for
identifying symptoms uniquely related to this domain, which will result
in improved screening and measurement of the constellation of symp-
toms that affect individuals with TBI.
Correspondence: Kristen Dams-O’Connor, Ph.D., Rehabilitation Medi-
cine, Mount Sinai School of Medicine, 5 East 98th St, B-15, New York,
NY 10029, United States. E-mail: kdams13@gmail.com 

K. DAMS-O’CONNOR, A.S. YI, L.A. SPIELMAN, C.I. HIRSHSON,
J.B. CANTOR & W.A. GORDON. Ethnic Group Differences in Symp-
tom Reporting on the Brain Injury Screening Questionnaire (BISQ).
Objective: Differences among ethnic groups in symptom-reporting have
been documented for depressive disorders, physical symptoms, and symp-
toms related to medical conditions. This study investigates whether there
are ethnic group differences in reporting symptoms related to a TBI.
Participants and Methods: 576 individuals with documented TBI rang-
ing from mild to severe completed the BISQ, a brain injury-related symp-
tom self-report measure. ANOVA and ANCOVA were used to explore
differences among ethnic groups in symptom reporting on four previ-
ously identified factors of the BISQ (Memory/Attention, Mood, Impul-
sivity, Physical Symptoms).
Results: One-way ANOVA and post-hoc analyses revealed that His-
panics reported significantly more symptoms than Whites on the Mood
(F(df1,df2)=3.01, p=.05) and Physical Symptoms (F(df1,df2)=4.58,
p=.01) factors. Blacks reported significantly more symptoms than Whites
on the Impulsive/Aggressive (F(df1,df2)=3.45, p=.03) and Physical
Symptoms (F(df1,df2)=4.58, p=.01) factors. However, both age and in-
come were significantly associated with ethnic group membership, as
Whites were older and had greater incomes than both Blacks and His-
panics (F(df1,df2)=8.86, p<.001 and F(df1,df2)=33.52, p<.001, re-
spectively). When these demographic variables were controlled for, AN-
COVA analysis revealed that all ethnic differences in factor scores were
eliminated.
Conclusions: Ethnic group membership did not account for any dif-
ferences in reporting brain injury-related symptom once age and income
were taken into account. These variables should be considered when ex-
ploring differences in symptoms between ethnic groups. Further inves-
tigation of the relationship between demographic factors and symptom
reporting after TBI can improve the understanding of how various eth-
nic groups experience symptoms, and hence guide treatment.
Correspondence: Kristen Dams-O’Connor, Ph.D., Rehabilitation Medi-
cine, Mount Sinai School of Medicine, 5 East 98th St, B-15, New York,
NY 10029, United States. E-mail: kdams13@gmail.com 

K. DAMS-O’CONNOR, T. TSAOUSIDES & H. NEWVILLE.The Rel-
ative Utility of the URICA-TBI and the SADI as a Rehabilitation
Readiness Screening Tool.
Objective: The purpose of this study is to compare the relative utility
of the University of Rhode Island Change Assessment for TBI (URICA-
TBI) and the Self Awareness of Deficits Interview (SADI) as a tool for
determining readiness for cognitive rehabilitation.
Participants and Methods: 49 individuals with documented TBI rang-
ing from mild to severe completed the URICA-TBI and the SADI at the
beginning of a comprehensive 3-5 day/week cognitive rehabilitation pro-
gram. The URICA-TBI is a validated self-report measurement of readi-
ness to engage in cognitive rehabilitation after TBI, and the SADI is a
commonly used interview-based measurement of awareness. Pearson’s
correlations and ANOVAs were used to explore the relative benefits of
these measures.
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Results: No significant correlations were found between URICA-TBI
and SADI scales. One-way ANOVA reveals no significant difference
in SADI scores across URICA-TBI subscales. Closer inspection re-
vealed an extremely restricted range of SADI scores, whereas par-
ticipants were widely dispersed across stages of change as meas-
ured by the URICA-TBI (Coefficients of Variation= 0.882 and 7.081,
respectively).
Conclusions: Given the ceiling effect of the SADI in this treatment-
seeking TBI population, this measure has limited utility as a pre-treat-
ment screening tool, and may be insensitive to detecting changes in

awareness with treatment. The URICA-TBI is a promising assessment
that meaningfully distinguishes between levels and stages of readiness
for cognitive treatment. Valid assessment of treatment readiness can
maximize correspondence between readiness for change and interven-
tion in order to improve outcomes and reduce attrition. Further valida-
tion is needed to establish its utility in clinical settings.
Correspondence: Kristen Dams-O’Connor, Ph.D., Rehabilitation Medi-
cine, Mount Sinai School of Medicine, 5 East 98th St, B-15, New York,
NY 10029, United States. E-mail: kdams13@gmail.com 

THURSDAY AFTERNOON, FEBRUARY 4, 2010

Paper Session 4:
Cancer

12:00–1:30 p.m. 

K.H. MOYER, J. ASHFORD, L. KAHALLEY, S. WU, X. XIONG,
A. GROSS & H. CONKLIN. Clinical Significance and Ecological Im-
pact of Attention Deficits in Pediatric Cancer Survivors.
Objective: Research findings indicate attention deficits in pediatric can-
cer survivors based on group-level statistical impairment demonstrated
on performance- and rater-based measures. This study investigates the
rate of occurrence and ecological impact of clinically significant atten-
tion deficits (CSAD). We hypothesize the following: CSAD will be pres-
ent in a significant proportion of survivors, attention deficits will be pre-
dicted by clinical risk factors (e.g., intensity of CNS-directed therapy)
and attention deficits will be associated with behavioral dysfunction
(e.g., social problems).
Participants and Methods: Childhood cancer survivors (N=469; brain
tumor=211; acute lymphoblastic leukemia=258) were screened for at-
tention and behavioral dysfunction. Measures of attention [Conners’
Rating Scales - Parent, Teacher, and Adolescent versions (CRS)], social
skills [Social Skills Rating System – Parent version (SSRS)], behavioral
adjustment [Child Behavior Checklist (CBCL)] and estimated intelli-
gence [Wechsler Intelligence Scale for Children, third edition or Wech-
sler Adult Intelligence Scale, third edition] were administered.
Results: The proportion of childhood cancer survivors with CSAD (T
>60, CRS) was elevated relative to a normative sample (e.g., CRS-T
Cognitive/Inattentive Problems 36.4% vs. 15.9%, P<0.0001) and was
observed across settings. Linear and logistic regression analyses identi-
fied female gender, brain tumor diagnosis and lower IQ as predictors of
attention and social skills (SSRS <85) deficits. Chi-square analysis re-
vealed a greater likelihood of social skills deficits in children with CSAD
(p<.0001).
Conclusions: CSAD across childhood settings are a notable outcome
of pediatric cancer treatment and are associated with ecological im-
pairment. Attention and social skills deficits are associated with one
another and are predicted by clinical indicators of cognitive impairment,
factors that may assist in planning intervention.
Correspondence: Katherine H. Moyer, B.A., Psychology Department,
University of Mississippi, Peabody Hall, University, MS 38677, United
States. E-mail: khmoyer@olemiss.edu 

D. VON AH, P. MONAHAN, V. CHAMPION, L. MOSER, Q. ZHOA &
F. UNVERZAGT. Effect of Cognitive Impairment on Quality of Life
Among Breast Cancer Survivors.
Objective: Research has documented significant cognitive impairment
among women treated for breast cancer, yet little is known about its
impact on quality of life. Therefore, the purpose of this study was to ex-
amine the impact of cognitive impairment on psychological (depressive
symptoms, overall well-being, post-traumatic stress and personal growth)
and physical well-being (physical functioning and fatigue) of breast can-
cer survivors (BCS) compared to a healthy control group.

Participants and Methods: 444 BCS who were 3 to 8 years post-
chemotherapy treatment and 355 healthy women completed a one-time
neuropsychological assessment. Cognitive impairment was defined as
scoring 1.5 standard deviations (SD) below the mean of the control group
on a test. An overall composite impairment score was also calculated for
each individual patient as the average of the standard Z scores over all
five cognitive tests. Impairment on the standardized composite score was
defined as a standardized score less than 1.5 SD below the healthy con-
trol mean. Linear regression models were used controlling for age, ed-
ucation, and income.
Results: Small percentages of BCS (< 11% across tests) evidenced deficits
in immediate memory, delayed recall, processing speed, attention, and
verbal fluency. However, breast cancer survivors who were identified as
having overall cognitive impairment had both significantly greater post-
traumatic stress and less personal growth. In addition, those survivors
who had attention deficits had greater post-traumatic stress and BCS
who had deficits in immediate memory experienced significantly less
personal growth.
Conclusions: Cognitive impairment may be subtle yet have significant
impact on psychological well-being among BCS.
Correspondence: Diane Von Ah, Indiana University, 1111 Middle Drive,
Indianapolis, IN 46202, United States. E-mail: dvonah@iupui.edu 

N.R. CLANTON, B. MORRIS, Z. PAN, D. MULROONEY, N. JAIN,
D.K. SRIVASTAVA, L. ZELTZER, M. STOVALL, L.L. ROBISON &
K.R. KRULL. Fatigue, Vitality, Sleep Quality, and Neurocognitive
Functioning in Adult Survivors of Childhood Cancer: A Report From
the Childhood Cancer Survivor Study.
Objective: To examine the impact of fatigue, vitality, and sleep qual-
ity on neurocognitive outcomes among adult survivors of childhood
cancer.
Participants and Methods: Participants included 1,426 adult survivors
from the Childhood Cancer Survivor Study (CCSS). Neurocognitive out-
come included measures of task efficiency, emotional regulation, or-
ganization, and memory using the CCSS Neurocognitive Questionnaire
(CCSS-NCQ). Survivors also completed the FACIT-Fatigue Scale, the
Short Form-36 Vitality Scale (SF-36-V), the Pittsburgh Sleep Quality
Index (PSQI), and the Epworth Sleepiness Scale (ESS).
Results: Neurocognitive impairment was reported in over 20% of sur-
vivors, using sibling based norms for comparison. Multivariable logis-
tic regression models revealed that decreased vitality and increased sleepi-
ness predicted impaired task efficiency (RR=1.84, p<.0001; RR=1.17,
p<.0001, respectively) and impaired organization (RR=1.68, p=.002;
RR=1.61, p=.002, respectively). Impaired emotion regulation was as-
sociated with increased fatigue (RR=1.61, p=.008), decreased vitality
(RR=2.85, p<.0001), and poor sleep quality (RR=1.38, p=.02). Like-
wise, impaired memory was associated with increased fatigue (RR=1.42,
p=.04), decreased vitality (RR=1.91, p=.0002), and poor sleep quality
(RR=1.35, p=.05). The impact of fatigue, vitality, daytime sleepiness,
and poor sleep quality on neurocognitive outcomes was independent of
the significant effects of cranial radiation therapy, antimetabolite
chemotherapy, CNS tumor, leukemia, and Hodgkin’s lymphoma on neu-
rocognitive outcomes.
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Conclusions: These findings suggest a unique contribution of fatigue
and sleep quality to neurocognitive outcomes in long-term cancer sur-
vivors. This knowledge stresses the importance of good sleep hygiene in
cancer survivors and may provide an additional avenue for neurocog-
nitive interventions.
Correspondence: Nancy R. Clanton, Ph.D., Division of Behavioral Med-
icine, St. Jude Children’s Research Hospital, 262 Danny Thomas Place,
Mail Stop 740, Memphis, TN 38105, United States. E-mail: nclanton@
gmail.com 

C.L. ARMSTRONG, D. SHERA, R. LUSTIG & P.C. PHILLIPS. Ra-
diotherapy Damage Affects Semantic Memory Networks: A Group
Controlled Prospective Study.
Objective: Therapeutic irradiation (XRT) injury in the brain is based
on susceptibility of cells with a moderate proliferation rate. Recent ob-
servations also implicate hippocampal neuroblast stem cells, because of
high proliferation rate (positively related to radiosensitivity) and low
degree of differentiation (inversely related to radiosensitivity). The cog-
nitive effects of XRT should be specific to these mechanisms. In a series
of within-group longitudinal studies, we reported a memory effect 6-8
weeks after XRT in retrieval of words, and double dissociation from vi-
sual memory. Perceptual and semantic components of this memory dis-
order were investigated.
Participants and Methods: To test our revised prediction, 48 patients
with low-grade brain tumors who received XRT were compared with 34
similar patients without XRT. Patients with comorbidity, age <18>69,
and subtentorial tumors were excluded. Cognition was tested pre-XRT,
1.5 mos, and 4.5 mos post XRT, controlling for medications, practice,
and individual random effects.
Results: Hypothesis of a temporary depression and then rebound in re-
trieval from verbal semantic memory was confirmed, and the double
dissociation from visual memory. Among cross-validating perceptual
and semantic memory tests, only reaction time to recognize nameable
pictures was affected.
Conclusions: The specificity of memory process affected by XRT is use-
ful for characterizing XRT damage to brain function. The effects only
on retrieval of verbal and semantic material suggest that XRT affects
broad semantic networks. Mechanisms that can result in disruption of
semantic networks are reduction in glial cell mitosis (oligodendrocytes),
neural disregulation (astrocytes), and capillary membrane changes (en-
dothelial abnormalities). The lack of effects in configural and recogni-
tion memory do not support the idea of impairment exclusively from
hippocampal damage.
Correspondence: Carol L. Armstrong, PhD, Neuro-Oncology, Children’s
Hospital of Philadelphia, 3535 Market Street., Rm. 1410, Philadelphia,
PA 19104, United States. E-mail: armstrongc@email.chop.edu 

S.G. KINKEAD, R.D. ANNETT, C.L. EMMONS, A.S. KUNIN-BAT-
SON, L.A. HOLMQUIST, K.R. KRULL, L.E. SEGOVIA & R.B. NOLL.
Acute And Long-Term Neuropsychological Impairment Associated
With Chemotherapy And Whole Brain Radiotherapy For Children
Treated For Intermediate Risk Leukemia.
Objective: To prospectively determine 4-year change in neurodevelop-
mental effects associated with 1,800 cGy whole brain radiation treat-
ment for children treated for intermediate risk acute lymphoblastic
leukemia (ALL) and treated on CCG105.
Participants and Methods: Participants in this study were children,
between the ages of 2 and 18, diagnosed with ALL who were randomly
assigned to receive whole brain radiotherapy (XRT) with intrathecal
methotrexate (IT) or IT alone in one of 4 chemotherapy regimens (stan-
dard therapy; delayed intensification; intensive induction and consoli-
dation therapies; and intensive induction/consolidation and delayed
intensification therapies). Neuropsychological assessments occurred at
9 months, 24 months, and 48 months post diagnosis and included meas-
ures of intelligence, attention, memory, language, executive functions,
academic achievement and psychological functioning.

Results: 56 children (29 received XTR) were evaluated at 9 months,
76 (36 received XRT) at 21 months, and 48 (46 received XRT) at 48
months post diagnosis. The results indicate that children treated with
methotrexate alone demonstrated less developmental disadvantages, as
compared to those who were treated with methotrexate and whole brain
radiation. Significant differences were observed between treatment
groups on the Benton Visual Form Discrimination Test (p = .017), Trail
Making Test (p = .045), Benton Visual Retention Test (p = .033), Sen-
tence Repetition (p = .041), and Token Test (p = .005).
Conclusions: Findings indicate that the whole brain radiation treat-
ment for ALL results in significant neuropsychological deficits for chil-
dren. Specific impairments occur with visual processing, memory, and
executive functions.
Correspondence: Robert D. Annett, PhD, Pediatrics, University of New
Mexico HSC, MSC10-5590, 1 University of New Mexico, Albuquerque,
NM 87131-0001, United States. E-mail: rdannett@unm.edu 

Invited Address:
Neurocognitive Endophenotypes for Bipolar

Disorder Identified in Multiplex Multigenerational
Families from Latin America

Speaker: Humberto Nicolini

2:00–3:00 p.m. 

H. NICOLINI, D. GLAHN, L. ALMASY, M. BARGUIL, E. HARE,
J. PERALTA, J. KENT, A. DASSORI, J. CONTRERAS, A. PACHECO,
N. LANZAGORTA, H. RAVENTÓS & M. ESCAMILLA. Neurocogni-
tive Endophenotypes for Bipolar Disorder Identified in Multiplex
Multigenerational Families from Latin America.
Although genetic influences on bipolar disorder are well established,
localization of genes that predispose to the illness has proven difficult.
Given that genes predisposing to bipolar disorder may be transmitted
without expression of the categorical clinical phenotype, one strategy
for identifying risk genes is the use of quantitative endophenotypes. 
Objective: The goal of the current study is to adjudicate neurocognitive
endophenotypes for bipolar disorder.
Design, Setting, and Participants: 709 Latino individuals from the cen-
tral valley of Costa Rica, Mexico City, Mexico, or San Antonio, Texas
participated in the study. 660 of these persons were members of extended
pedigrees with at least two siblings diagnosed with bipolar disorder
(n=230). The remaining subjects were community controls drawn from
each site and without personal or family history of bipolar disorder or
schizophrenia. All subjects received psychodiagnostic interviews and
comprehensive neurocognitive evaluations. Neurocognitive measures
found to be heritable were entered into analyses designed to determine
which tests are impaired in affected individuals, sensitive to genetic li-
ability for the illness and genetically correlated with affection status. 
Main Outcome Measures: The main outcome measure was neurocogni-
tive test performance.
Results: Two of the 21 neurocognitive variables were not significantly
heritable and were excluded from subsequent analyses. Patients with
bipolar disorder were impaired on 6 of these cognitive measures com-
pared to non-related healthy subjects. Non-bipolar first-degree relatives
were impaired on five of these and three tests were genetically correlated
with affection status: digit symbol coding, object delayed response, and
immediate facial memory. 
Conclusions: This large-scale extended pedigree study of cognitive func-
tioning in bipolar disorder identified measures of processing speed, work-
ing memory and declarative (facial) memory as candidate endopheno-
types for bipolar disorder.
Correspondence: Humberto Nicolini, M.D., Ph.D., Psychiatric Genetics,
Carracci Medical Group, 107 Carracci, Mexico City 03740, Mexico. E-
mail: nicolini_humberto@yahoo.com 
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Paper Session 5:
Imaging

2:00–3:30 p.m. 

E. CASTILLO, D. MEN, H. GARZA, Z. LI, A.C. PAPANICOLAOU &
A. PASSARO. Right Hemisphere Damage and Attentional Control:
a MEG Study.
Objective: The brain mechanisms supporting attentional control are
frequently disrupted after right hemisphere stroke. We used magne-
toencephalography (MEG) to test whether different levels of behavioral
performance are associated to specific patterns of lobar activation in pa-
tients suffering right hemisphere stroke.
Participants and Methods: Eighteen post-acute right hemisphere
stroke patients, presenting with different degrees of attention deficit,
and sixteen aged-matched volunteers underwent evaluations includ-
ing: behavioral assessment, high resolution MRI and whole-head MEG
recordings. Patterns of brain activation (MEG-derived) were obtained
in the context of an attention task (variation of Simon’s paradigm)
with two levels of difficulty (low-high). Sources of the recorded sig-
nals were modeled as equivalent current dipoles (ECDs) and co-reg-
istered onto the patient’s MRI. ECDs in the lobes of the affected and
non-affected hemispheres were estimated and related to the behav-
ioral measurements obtained during the performance of the activa-
tion tasks.
Results: Performance at the low-difficulty level, showed a significant
delay in reaction time of stroke patients while their accuracy was sim-
ilar to controls. At the high-difficulty level, performance was signifi-
cantly lower in the stroke group (p<0.005). Two regions (left frontal
and right parietal) showed less activation in the stroke group; and the
left basal temporal region was significantly more activate tha in the con-
trol group. There was a positive and significant correlation (r = -0.63,
p< 0.01) between the degree of activation of the right parietal region
and the performance in the stroke group.
Conclusions: The results suggest that the right parietal lobe has a sig-
nificant role in supporting cognitive operations that are essential for at-
tentional control. Functional damage and/or disconnection of the right
parietal lobe after stroke reduce patient’s ability to inhibit irrelevant
information.
Correspondence: Eduardo Castillo, PhD, University of Texas-Houston,
1333Moursund, Houston, TX 77004, United States. E-mail: eduardo.
m.castillo@uth.tmc.edu 

V. KAMATH, R.M. ROTH, M.A. GARLINGHOUSE, L.A. FLASHMAN
& A.J. SAYKIN. Orbitofrontal Morphology Correlates with Cogni-
tive Flexibility and Memory in Bipolar Disorder.
Objective: Patients with bipolar disorder (BPD) are reported to show
deficits in cognitive flexibility and verbal memory, functions subserved
partly by the orbitofrontal cortex (OFC). The relationship between OFC
morphology and these cognitive processes in the disorder has, however,
received little investigation. Therefore, we evaluated whether struc-
tural integrity of medial and lateral OFC is associated with cognitive
flexibility and verbal memory in BPD.
Participants and Methods: Participants included 23 adults with BPD
and 23 healthy adults matched on relevant demographic variables and
intellectual functioning. Participants completed a battery of neuropsy-
chological tests including measures of cognitive flexibility (DKEFS Trail
Making Condition 4) and memory (CVLT-II). A high-resolution 1.5T
MRI structural brain scan was performed, and volume (adjusted for to-
tal intracranial volume) and thickness of the left and right lateral and
medial OFC were obtained using FreeSurfer.
Results: The patient group performed worse on Trail Making Condi-
tions 1-4 and CVLT-II Total 1-5 and delayed recall trials. Groups did
not differ on OFC volume or thickness. In the BPD group, poorer cog-

nitive flexibility was associated with lower left medial OFC volume and
less thickness. Poorer memory was also correlated with lower left me-
dial and lateral OFC volume and less thickness as well as right lateral
OFC volume. No significant correlations were observed in the compar-
ison group.
Conclusions: These results highlight the differential contribution of
OFC subregions to cognitive flexibility and memory in BPD. Further,
the findings suggest that heterogeneity of cognitive deficits in these pa-
tients may be related to variability in OFC morphology.
Correspondence: Vidyulata Kamath, M.S., Psychology, University of
Central Florida, 12715 Somerset Oaks Street, Orlando, FL 32828, United
States. E-mail: vjkamath@gmail.com 

S.M. RUIZ, K. MARINKOVIC, M. OSCAR-BERMAN, K. SAWYER,
M. VALMAS, R.L. ZONDERVAN, T. URBAN & G.J. HARRIS. Alco-
holism and Gender Effects in Relation to Measures of Alcoholism
Severity, Alcohol Craving, and Regional Brain Volumes.
Objective: In this study, we sought to examine associations between
brain volume abnormalities and measures of alcoholism severity and al-
cohol craving, and to assess whether alcoholic women manifest such ef-
fects differently from alcoholic men.
Participants and Methods: Structural magnetic resonance images ob-
tained from abstinent alcoholic men (n = 15) and women (n = 19) and
demographically-matched controls (15 men; 20 women) were segmented
to measure gray and white matter volumes in cortical and subcortical
regions of interest. Group and gender effects were examined while con-
trolling for age and intracranial volume. Measures of alcoholism sever-
ity (duration of heavy drinking and Quantity Frequency Index/QFI) and
alcohol craving (Penn Alcohol Craving Scale) were correlated with re-
gional brain volumes.
Results: Among female alcoholics, bilateral hippocampus, ventral di-
encephalon, and cerebellar white matter volumes were negatively cor-
related with duration of heavy drinking; in alcoholic men only the right
amygdala volume showed this relationship. Amount of drinking (QFI)
was negatively correlated with bilateral nucleus accumbens and left ven-
tral diencephalon volumes in female alcoholics, and with right or-
bitofrontal volume in male alcoholics. Self-reported alcohol craving was
positively correlated with bilateral insula volumes in female alcoholics
and with right subcallosal volume in male alcoholics. Control partici-
pants of both genders failed to show relationships between regional brain
volumes and either QFI or craving.
Conclusions: These data provide preliminary evidence of a relation-
ship between measures of alcoholism severity and alcohol craving with
regional brain volume abnormalities in alcoholics, and further demon-
strate that these variables have differential associations with brain vol-
ume measures in alcoholic men and women.
Correspondence: Susan M. Ruiz, M.A., Program in Neuroscience, Boston
University, 115 Dunster Road, Jamaica Plain, MA 02130, United States.
E-mail: smosher@bu.edu 

M. JERRAM, J.K. LEE, M.G. KARPEL, C. FULWILER, R. BHADELIA
& D.A. GANSLER. Examining the Neural Correlates of the Color-
Word Interference Test (CWIT) using Voxel-Based Morphometry.
Objective: Most studies using the classic Color-Word Interference task
(CWIT) focus on activation instead of volumetry and there are few stud-
ies that include errors in performance. Delis and colleagues (2001) mod-
ified the CWIT to include a condition focused on set switching (Condi-
tion 4) in addition to inhibition (Condition 3). The present study
examined the relationship between measures of CWIT performance,
including one that includes errors to neural correlates using VBM.
Participants and Methods: Twelve healthy male participants com-
pleted the CWIT and underwent brain MRI. Regression analyses in SPM8
were constrained to a priori anatomic masks of regions described by Col-
ibazzi and colleagues (2007). To incorporate errors into CWIT per-
formance, a Performance Deficit Score (PDS) was calculated in the fol-
lowing way: log10(performance time x (1+total errors)).
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Results: Regressions with Condition 3 and Condition 4 performance
time and Condition 4 PDS did not reveal significant associations with
brain volume. A focus of significant correlation was found between brain
volume and Condition 3 PDS in the orbitofrontal cortex (OFC) (MNI
coordinates: 42, 16, -12; 18 voxels). When the Condition 3 PDS and
Condition 4 PDS correlation maps were contrasted, a significant dif-
ference was found in the same region (MNI coordinates: 46, 16, -6; 11
voxels).
Conclusions: Results indicate that a region of OFC is related specifi-
cally to inhibition (CWIT Condition 3) and differentiates inhibition from
the combination of inhibition and set switching. This is the first study
demonstrating specific volumetric differences in relation to performance
on Conditions 3 and 4 of the CWIT.
Correspondence: Matthew Jerram, Ph.D., Psychology, Suffolk Univer-
sity, 41 Temple Street, Boston, MA 02114, United States. E-mail:
mjerram@suffolk.edu 

T.D. VANNORSDALL, S.C. FIELDSTONE, K. LEDOUX, E. PICK-
ETT, B. GORDON & D.J. SCHRETLEN. Neuroanatomic Correlates
of Automatic and Controlled Processes in Verbal Fluency.
Objective: On tests of verbal fluency, clustering refers to the automatic
generation of words within a sub-category. Switching to a new cluster
after exhausting a sub-category is a more controlled process. Evidence
from patient populations suggests that clustering and semantically-
guided fluency are related to temporal lobe functioning, whereas switch-
ing and phonemically-guided fluency depend more on frontal structures.
Here we investigate the neuroanatomic correlates of automatic and con-
trolled processes among healthy adults.
Participants and Methods: Participants (n = 25) completed tests of
phonemic and semantic fluency and underwent structural brain imag-
ing. Protocols were coded to assess overall productivity, numbers of clus-
ters/switches, and mean cluster size. We correlated these measures with
regional grey matter (GM) densities using voxel-based morphometry af-
ter adjusting for age, handedness, and global GM volumes.
Results: More frequent clustering/switching during phonemic fluency
was associated with greater GM densities in the left middle temporal
gyrus (p < 0.001). Overall productivity during semantic fluency corre-
lated positively with GM densities in the left temporal pole and inferior
temporal cortex, bilateral anterior prefrontal cortex, and inferior and
middle temporal gyri (p < 0.001).
Conclusions: In healthy adults, greater clustering/switching during phone-
mically-guided word fluency is related to increased tissue density in a re-
gionof the temporal cortex that subserves auditoryprocessingand language,
and not to tissue density in the frontal cortex. On tests of semantic fluency,
overall productivity is associated with the integrity of cortical regions that
are thought to subserve strategic memory retrieval processes, auditory pro-
cessing and language, word recognition, and within-category identification.
Correspondence: David J. Schretlen, Ph.D., Department of Psychiatry,
Johns Hopkins University, 600 N. Wolfe Street, Meyer 218, Baltimore,
MD 21287-7218, United States. E-mail: dschret@jhmi.edu 

Poster Session 4:
Behavioral Neurology, Cancer, Cognitive

Neuroscience, Electrophysiology/EEG/ERP,
Epilepsy/Seizures, Language and Speech

Functions/Aphasia 

3:45–5:15 p.m.

Behavioral Neurology

S. ASSURAS, B. KOPALD, M. WEINER, M. MEAGER, M. LACY
& D. FRIM. Neuropsychological Profile of Adults with Chiari I
Malformation.
Objective: Chiari I malformation (CMI) is a congenital condition char-
acterized by herniation of the cerebellar tonsils through the foramen

magnum into the spinal canal, which can present with signs of increased
intracranial pressure. Clinical presentation often includes headaches,
numbness, weakness, and cognitive complaints. While research has ex-
tensively examined cognition in patients with Chiari II malformation
and spina bifida, no studies have characterized the impact of CMI on
adult cognition. CMI is an ideal model to examine how changes in in-
tracranial pressure impact cognitive functioning, without the confounding
variable of enlarged ventricles. The current study examined the neu-
ropsychological functioning of adults diagnosed with CMI.
Participants and Methods: Eight patients (mean age=28.9, range
17-55) were administered the Wechsler Test of Adult Reading as an es-
timate of intellectual functioning, Grooved Pegboard to measure man-
ual dexterity and speed, and the Repeatable Battery of Assessment of
Neuropsychological Status to assess functioning in the following do-
mains: Immediate Memory, Visuoconstruction, Language, Attention,
and Delayed Memory.
Results: Analysis of cognitive variables revealed average estimated full
scale IQ (mean SS=96.25, SD=12.69) yet impaired global cognitive func-
tioning (RBANS Total Mean SS=75.75, SD=17.08). Examination of spe-
cific domains revealed mild to moderate inefficiencies in immediate and
delayed verbal memory, speeded fluency, and bilateral manual dexterity.
Conclusions: The current results point to a specific neurocognitive pro-
file associated with adult CMI, with altered intracranial pressure without
dilation. Future studies integrating imaging data may prove beneficial in
understanding the impact of increased intracranial pressure on cognition.
Correspondence: Maureen Lacy, Ph.D., University of Chicago Medical
Center, 5837 S Maryland, Chicago, IL 60637, United States. E-mail:
mlacy@yoda.bsd.uchicago.edu 

L. FELIX, E. HELDER, T. DROSSOS, J. TONSGARD & S. HUNTER.
NF-2: A Case Study of Complex Neurobehavioral Disability.
Objective: Neurofibromatosis Type 2 (NF-2) is an autosomal dominant
genetic disorder resulting from a mutation on chromosome 22 band q11-
13.1. Patients with NF-2 present with bilateral vestibular schwannomas
and noncancerous tumors that develop along cranial nerve VIII. NF-2
is rare, occurring in 1 in 40,000. While patients with NF-2 are typically
described as falling within normal limits, NF-2 is largely neglected in
the literature and little is known about neurocognitive functioning. Tu-
mor studies often reveal cognitive changes relative to location; frontal
lobe tumors are associated with executive, mood, and personality changes.
Participants and Methods: We report on a patient diagnosed with NF-
2 at age 7 with tumors in the left frontal-parietal, frontal midline, acoustic
nerve, and upper spinal cord regions. Medically, the patient underwent
a partial resection of a left fronto-parietal tumor and has intractable
epilepsy. Neuroimaging data are presented.
Results: Results from a comprehensive neuropsychological assessment
conducted at age 9 revealed decreased processing speed, impaired mem-
ory, and executive dysregulation. This profile is consistent with tumor
location and the impact of a seizure disorder, The patient has shown
development of significant psychiatric features, including behavioral
impulsivity, social inappropriateness, perseveration, and suicidal/homi-
cidal ideation. These symptoms follow a relapsing-remitting course.
Conclusions: Following inpatient hospitalizations, therapeutic day
school placement was deemed necessary. Resulting response to neuro-
logical and psychiatric medication management and individual and fam-
ily psychotherapy is described, demonstrating the need for and impact
of multimodal intervention with this disorder.
Correspondence: Lindsey Felix, Ph.D., Alexian Brothers Medical Cen-
ter, 955 Beisner Road, Niehoff Pavilion, Suite 2315, Elk Grove Village,
IL 60007, United States. E-mail: felilin@iit.edu 

A.P. HALEY, M. GONZALES, S. STAUTBERG, R.A. REED, F.O. BINEY
& K. GOUDARZI. Subjective Cognitive Complaints, Blood Pressure,
Mood,andCerebrovascularResponsetoCognitiveFunctioninMidlife.
Objective: Patients with cardiovascular diseases often report cognitive
difficulties, including reduced cognitive processing speed and atten-
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tion. On cross-sectional examination, such reports relate more closely
to mood than to objective measures of cognitive performance; yet, these
perceived difficulties are also associated with objective cognitive decline
over time. The aim of this study was to examine the relationship be-
tween subjective cognitive complaints and sensitive neuroimaging meas-
ures of cognitive health, such as the cerebrovascular response to cogni-
tive function in middle-aged adults with hypertension.
Participants and Methods: Thirty-two adults (ages 40 to 60 years)
completed a medical history questionnaire, a measure of perceived cog-
nitive dysfunction (Cognitive Difficulties Scale, CDS), a neuropsycho-
logical test battery which included measures of mood and cognition, a
blood pressure check, and fMRI during a verbal working memory task.
Results: Increased report of cognitive difficulties was associated with
higher levels of depression (r = .40, p = .015), but unrelated to age, ed-
ucation, IQ, current blood pressure or symptoms of anxiety. Indepen-
dent of depressive symptoms, increased subjective cognitive complaints
were associated with lower cerebrovascular response to working mem-
ory in the left middle frontal gyrus (F (3,24)=3.153, p = .043, CDS par-
tial r = -.42, p = .033).
Conclusions: Self-reported cognitive difficulties may reflect early
changes in cognitive aging that are difficult to detect using conven-
tional screening measures; yet, these perceived difficulties correlate with
reduced cerebral functional hyperemia as early as midlife. Therefore,
they may provide important clinical information about early neurode-
generative processes that should be carefully monitored in patients with
hypertension.
Correspondence: Andreana P. Haley, Ph.D., Psychology, The University
of Texas at Austin, 1 University Station, A 8000, Austin, TX 78712,
United States. E-mail: haley@psy.utexas.edu 

T. KESAYAN, J. WILLIAMSON, F.M. SKIDMORE,
A. KABASAKALIAN, J.I. SHENKER & K.M. HEILMAN. Allocentric
vs Egocentric Spacial Performance in Normals.
Objective: Brain damage may impair mental representation of body parts,
suggesting a faulty body schema. It has been suggested that these disor-
ders are due to damage of functional cerebral systems that process gen-
eral spatial relationships, and not necessarily to a specialized system that
processes body schema. We predict that if there is a representation of body
schema in the brain separable from external space computations, then
people will make different estimates with egocentric versus allocentric
distances, distance of body parts versus distance not related to body parts.
Participants and Methods: We tested 13 neurologically intact people
with normal cognition and without depression. They stood in a white
room with their midsagittal plane parallel to a blank wall, and arms at
their sides. They were asked to move laterally to end up with the out-
side of their shoulders (left and right) one foot, two feet, three feet, or
an arms length from the wall. Statistical analyses included a series of t-
tests and a repeated measures of ANOVA.
Results: Participants made significant errors when estimating allocen-
tric distances but were accurate in estimation of arm length (body
schema) (p <. 05).
Conclusions: As predicted, subjects without neurological illness were
more accurate in estimation of distances with egocentric reference than
distances with no egocentric reference. Results are discussed in the con-
text on the state of the literature on the laterality of spatial processing
in ego- and allo- centric space.
Correspondence: Tigran Kesayan, Neurology, University of Florida, 3527
SW 20th ave, Apt 1226, Gainesville, FL 32607, United States. E-mail:
tigran@ufl.edu 

A. KOHL, J. WENDELL, T. KING, R. MORRIS & N. KRAWIECKI.
Processing Speed Mediates the Relationship Between Increased
Neurological Events and Academic Achievement in Adult Survivors
of Childhood Brain Tumors.
Objective: Long term survivors of childhood brain tumors often expe-
rience academic deficits, thought to be secondary to decreased func-

tioning in information processing speed, working memory, and atten-
tion, with the main risk factors being younger age at diagnosis, time
since diagnosis, and treatment modalities. Since few studies have as-
sessed the causal relationship among these factors, we hypothesized that
processing speed would mediate the relationship among the three risk
factors and decreased academic functioning in long term survivors of
childhood brain tumors.
Participants and Methods: Participants were 28 survivors, who were
an average of 19.07 years post-diagnosis (SD = 4.03) and 24.43 years
(SD = 4.23) at evaluation. Bootstrapping was used in order to test
whether processing speed (Symbol Digit Modality Task) significantly
mediated the relationship between the risk factors and subtests of the
Woodcock-Johnson III Tests of Achievement: Letter-Word Identifica-
tion, Calculation, Spelling, and Passage Comprehension.
Results: Mean academic achievement and processing speed scores fell in
the low-average to borderline range. Processing speed revealed results con-
sistent with full mediation. Increased treatment modalities and related med-
ical conditions were significantly mediated by processing speed, resulting
in decreased academic achievement scores on the Spelling (estimate -
3.56, CI = -11.32 to -.19), Calculation (estimate -4.41, CI = -12.43 to -
.70), and Passage Comprehension (estimate -3.48, CI = -10.77 to -.17).
Younger age and time since diagnosis were not significant for mediation.
Conclusions: The current findings illustrate that processing speed me-
diates the relationship among increased treatment modalities/related
medical conditions and decreased academic functioning in long term
survivors of childhood brain tumors.
Correspondence: Alexander Kohl, MS, Georgia State University, 130
Cameron Glen Dr, Atlanta, GA 30328, United States. E-mail: akohl3@
student.gsu.edu 

B. KOPALD, S. ASSURAS, M. MEAGER, M. LACY, D. FRIM &
M. WEINER. Cognitive Functioning in Children with Chiari Mal-
formation Type I.
Objective: Children with Chiari Malformation Type I typically present
with headaches, numbness, and cognitive complaints. While there is an
extensive body of literature examining cognition in patients with CM
Type II and Spina Bifida, there are only a few case reports examining
the cognitive functioning of children with Chiari Malformation Type I.
Participants and Methods: Seventeen children (mean age of 139
months) diagnosed with Chiari Malformation Type I and 19 controls
(mean age of 129 months) completed a battery of neurocognitive tests,
while their parents completed the Behavior Inventory of Executive Func-
tion, a measure of executive functioning at home.
Results: There was no differences between groups on measures of in-
tellectual functioning, yet children with CMI were rated by their par-
ents as having more difficulties on the Organization of Materials sub-
test (i.e. misplace items; messy room). Additionally, children with CMI
displayed more difficulties on a visual search task (CAS Receptive At-
tention subtest) compared to controls.
Conclusions: The present study found that children with CMI display
intact intellect, yet subtle signs of executive dysfunction. While the true
mechanism of CMI is unknown, CSF outflow obstruction at the 4th ven-
tricle may be a contributing factor and may cause transient pulses of in-
creased intraventricular pressure. Such pulsatile increases in pressure may
transiently enlarge the lateral ventricles and subsequently cause periven-
tricular white matter stretch yielding executive dysfunction. Future study
of the specifics of the cognitive weaknesses in CMI patients should pro-
duce clues to further define the underlying anatomical abnormality.
Correspondence: Maureen Lacy, Ph.D., University of Chicago Medical
Center, 5837 S Maryland, Chicago, IL 60637, United States. E-mail:
mlacy@yoda.bsd.uchicago.edu 

C.E. KRUEGER, H.J. ROSEN, B.L. MILLER & J.H. KRAMER.Know
Thyself:RealWorld Behavioral Correlates of Self-Appraisal Accuracy.
Objective: Accurate appraisal of one’s own abilities is important for
choosing tasks in life, and for improving our performance on tasks at
which we would like to excel. Previous studies indicated that people who
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perform poorly on specific tasks tend to over-estimate themselves when
rating their performance. In children, prior studies have indicated con-
siderable variability in self-appraisal accuracy, but these studies have
mostly been limited to memory functions, and the relationship between
self-appraisal in a laboratory and behavior in the real world has not re-
ceived much attention. The present study was designed to measure self-
appraisal accuracy in children using tasks of executive function, and to
investigate relations between self-appraisal and real world executive
functioning behaviors.
Participants and Methods: Participants included 145 children (95
healthy children and 50 children with ADHD, very low birth weight, or
sickle-cell anemia) ages 8-17. We examined accuracy of self-appraisal
by assessing the discrepancy between children’s estimates of their cog-
nitive performance on fluency tasks and their actual performance on
testing. Real world executive functioning was measured using the Be-
havior Rating Inventory of Executive Function.
Results: Consistent with previous research, low scoring children showed
disproportionately reduced self-appraisal accuracy when compared to
high scoring children. Furthermore, self-appraisal accuracy correlated
with real world behaviors of executive functioning, including inhibition
(r=.25), shifting (r=.23), and monitoring abilities (r=.23), independ-
ent of actual performance.
Conclusions: Measures of self-appraisal accuracy should be included
in clinical evaluations because this laboratory measure relates to real
world behaviors.
Correspondence: Casey E. Krueger, PhD, UCSF, 1608 McGreg Lane,
Carrollton, TX 75010, United States. E-mail: Caseyekrueger@gmail.com

K. PENNER, L. JAKOBSON, S. LONGSTAFFE & A. HANLON-DEAR-
MAN.Neurodevelopmental profiling in school-aged children referred
for possible Alcohol Related Neurodevelopmental Disorder (ARND).
Objective: This cross-sectional study explored outcomes in children sus-
pected of ARND across attention/executive function, language, sensori-
motor, visuospatial, and memory/learning domains. Neurodevelopmen-
tal profiling was used to differentiate children with ARND from peers
receiving other diagnoses (learning, attention, and/or behavior disorders).
Participants and Methods: 122 non-dysmorphic, school-aged chil-
dren with significant neurobehavioral and academic challenges, pre-
sumed prenatal alcohol exposure, and no prior diagnosis, completed the
NEPSY as part of a multidisciplinary assessment. Scores in each domain
were stratified by age, diagnosis, and gender.
Results: Diagnoses included ARND (52.5%), Fetal Alcohol Syndrome
(FAS) or partial FAS (9.8%), Other (21.3%), Deferred (15.6%), and Nor-
mal (0.8%). Significant discrepancies between core domains (excluding
attention and memory) were noted, which did not vary significantly by
FASD subtype [ARND/(p)FAS] or gender. Children diagnosed with an
FASD differed from those diagnosed “Other”, performing significantly
worse on tests of attention/executive function, language, and memory/learn-
ing, but comparably on tests of sensorimotor and visuospatial function-
ing. Significant correlations between age and the magnitude of visuospa-
tial-language and sensorimotor-language domain discrepancy scores were
noted in the FASD group. Tests of fixed effects yielded two decision trees,
which contributed to FASD diagnosis using NEPSY scores.
Conclusions: 62.3% of children received an FASD diagnosis. This group
demonstrated widening gaps between language and visuospatial or sen-
sorimotor processing with age. Profile and trajectory differences between
diagnostic groups enabled development of a decision tree, which may
enhance patient care by facilitating timely identification of those at risk.
Correspondence: Karen Penner, PhD (candidate), University of Mani-
toba, Department of Psychology, University of Manitoba, Winnipeg, MB
R3T 2N2, Canada. E-mail: kpenner@cc.umanitoba.ca 

P. POORZAND, S.N. GROSSMAN, M. GROWDON, J. JANG,
B.L. MILLER & K.P. RANKIN. A Simple Rating Scale Identifies Dis-
tinct Patterns of Interpersonal Behavior in AD, SemD, and bvFTD.
Objective: Social behavior changes can be the first symptoms of neu-
rodegenerative disease (NDG), but these signs can be missed by non-

specialist clinicians, who often assume NDG must involve cognitive
deficits. We developed a novel screening tool that objectively rates spon-
taneous social behaviors, hypothesizing that divergent patterns of ob-
served behavior will allow even non-experts to distinguish specific NDG
groups from each other and from healthy older adults.
Participants and Methods: The Social Behavior Observer Checklist
(SBOCL) is a 12-item rating scale completed by clinicians blind to the
subject’s diagnosis after a typical testing or interview session. Non-cli-
nician psychometrists rated 111 subjects (26 Alzheimer’s [AD]; 29 fron-
totemporal dementia [bvFTD]; 11 semantic dementia [SemD]; 12 Pri-
mary Progressive Aphasia; and 33 healthy older controls) after a 1.5
hour cognitive exam. Groups did not differ by age (63.9±11.6 years).
Groups were compared using SAS proc glm, controlling for differences
in sex, education, and disease severity (MMSE).
Results: ADs were more self-conscious, made more self-deprecatory
statements, and lost track of what they were doing more frequently than
any other disease group (p<0.05). SemDs were more likely than any
other group to resist examination parameters, interrupt the exam, ram-
ble tangentially, and be preoccupied with time (p<0.05). bvFTDs were
less self-conscious, more insensitive to others’ privacy, disclosed inap-
propriate information, were stimulus-bound and preservative, and
showed decreased initiation.
Conclusions: NDG diseases cause distinct patterns of spontaneous so-
cial behavior symptoms that can be objectively recognized even by non-
experts. The SBOCL may help non-experts recognize and appropri-
ately refer patients for dementia evaluation, even without cognitive
symptoms.
Correspondence: Pardis Poorzand, B.S., Neurology, University of Cal-
ifornia, San Francisco, 350 Parnassus Ave, Ste 706, San Francisco, CA
94117-1207, United States. E-mail: ppoorzand@memory.ucsf.edu 

Cancer

V. BORDES, A. KUNIN-BATSON, J. PERKINS & K. BAKER. Dif-
ferentiating Psychosocial and Health-Related Quality of Life for
Children Following Hematopoietic Cell Transplant for ALL or AML.
Objective: This study characterized the quality of life (QOL) of child-
hood leukemia survivors 1-16 years post-hematopoietic cell transplant
(HCT). The differential impact of medical (age and time since trans-
plant, ongoing medical problems), developmental/child (IQ, child-re-
ported anxiety, adaptive functioning), and parent (distress and anxi-
ety) factors on physical and psychosocial QOL was examined.
Participants and Methods: Survivors (N = 44) ages 6-18 (M = 12.2
years) in remission and 1+ years post-HCT (M = 8 years) were randomly
selected from our HCT database. Individuals with pre-existing neuro-
logical or genetic disorders were excluded. Participants underwent a
neurocognitive assessment. Participants and parents completed the Child
Health Questionnaire and related inventories.
Results: Participants had average FSIQ (M = 99.95, SD = 16.20). Par-
ent ratings of Physical (M = 48.77, SD = 7.92) and Psychosocial (M =
51.01, SD = 8.28) QOL were consistent with population norms. In hi-
erarchical linear regressions, medical variables accounted for significant
variance in Physical QOL (R2Δ = 0.37, F(3, 25) = 4.91, p < .01). Younger
age and shorter time since transplant were associated with poorer Phys-
ical QOL. For Psychosocial QOL, child factors (IQ, anxiety, and adap-
tive functioning) accounted for 29% of the variance (F(3, 22) = 3.79,
p <.05). Parent distress and anxiety added 20% to the variance (F(2,
20), p = .01) beyond child factors.
Conclusions: Psychosocial and Physical QOL are distinct and equally
important outcomes to consider in HCT survivors. This study highlights
the importance of comprehensive, long-term care, including: medical
follow-up, neurocognitive screening, and emotional support of children
and their parents.
Correspondence: Veronica Bordes, University of Minnesota, 420
Delaware St. SE, Minneapolis, MN 55455, United States. E-mail:
borde090@umn.edu 
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C.C. CARTER, S. CASTELLON, A. OPPENHEIM, L. KWAN &
P. GANZ. Subjective and Objective Characteristics of Cognitive
Functioning Following Breast Cancer Treatment.
Objective: Cognitive complaints are common among women ex-
posed to chemotherapy for breast cancer. It has been proposed that
adjuvant endocrine therapy might also impact cognition, either in-
dependently or via an interaction with prior chemotherapy. We re-
port preliminary findings from a prospective examination of women
who recently completed primary treatment(s) (surgery, radiation,
and/or chemotherapy) and then did, or did not, initiate endocrine
therapy.
Participants and Methods: Participants completed a comprehen-
sive neuropsychological battery and self-report measures of cogni-
tive symptomatology [Patient Assessment of Own Functioning
(PAOFI); Squire Memory Questionnaire (SMQ)]. Baseline compar-
isons (prior to endocrine therapy) were conducted between those who
did (n=49), or did not (n=46), receive prior chemotherapy. Partici-
pants were then re-assessed six months later and comparisons were
made across four cells based on treatment regimen: no treatment
(n=7); chemotherapy only (n=5); endocrine only (n=18); chemother-
apy & endocrine (n=21).
Results: Participants w/prior chemotherapy reported significantly higher
subjective cognitive compromise at baseline (PAOFI, p<.01; SMQ,
p<.001) and again at six-months (SMQ, p<.01), regardless of endocrine
status. However, between-group comparisons of neuropsychological vari-
ables (including change scores) did not reveal any significant differences
at baseline or six-months.
Conclusions: Breast cancer patients who received chemotherapy en-
dorsed greater rates of cognitive compromise relative to their peers who
did not receive chemotherapy; however, these groups did not differ in
their performance abilities on structured neuropsychological testing.
Preliminary results did not show endocrine therapy to be an attenuat-
ing variable for either subjective or objective cognitive functioning. These
findings will be re-assessed prior to INS-2010, at which time all base-
line participants will have completed a six-month evaluation (N=95).
Correspondence: Christian C. Carter, Ph.D., Psychology, Greater Los An-
geles VA Healthcare System, 11301 Wilshire Blvd., Bldg. 256 Room 243b,
Los Angeles, CA 90073, United States. E-mail: cccarter11@yahoo.com

N. JAIN, M.M. HUDSON, B. MORRIS, K.K. NESS, K. SRIVASTAVA,
L.L. ROBISON & K.R. KRULL. Neurobehavioral Functioning and
Fatigue in Very Long-Term Survivors of Hodgkin’s Lymphoma.
Objective: Survival rates for Hodgkin’s lymphoma (HL) are excellent
(>90%) although significant physiological and psychological morbid-
ity may occur secondary to cardiotoxic treatment. There is a paucity of
published data on neuropsychological outcomes in these survivors. We
report preliminary results of a study developed to evaluate neuropsy-
chological functioning and fatigue in HL survivors.
Participants and Methods: Forty survivors (25F/15M, mean age 42.2
years, 18-35 years post diagnosis) underwent a series of comprehensive
health evaluations to characterize cardiovascular and neuropsycholog-
ical outcomes. Cardiac function was assessed by electrocardiography
and echocardiography. Neurobehavioral outcomes were measured with
the BRIEF, the Brief Symptom Inventory (BSI-18), and the FACIT-Fa-
tigue scale. All survivors were treated with mediastinal radiation and 17
received anthracycline chemotherapy.
Results: When compared to normative values, HL survivors reported
significantly more difficulty on the BRIEF Working Memory (p < .01)
and Task Monitor (p < .05) scales. Significant correlations were observed
between the FACIT-Fatigue scale and the BRIEF Emotional Control,
Self Monitor, Initiate, Working Memory, and Task Monitor scales (all
p’s < .01). Anxiety reported on the BSI-18 was significantly correlated
with Emotional Control and Working Memory on the BRIEF (p < .01).
Although ejection fraction is not related to current neurobehavioral out-
comes (all p’s > .05), detailed quantification of cardiac imaging is un-
derway and these data will be evaluated in forthcoming analyses with
a larger group of survivors.

Conclusions: These initial results suggest that HL survivors experience
functional impairments, including anxiety, fatigue and executive dys-
function, which are likely to negatively affect daily living skills and gen-
eral quality of life.
Correspondence: Neelam Jain, PhD, Epidemiology and Cancer Con-
trol, St. Jude Children’s Research Hospital, 1449 Wolf Bend Rd., Ger-
mantown, TN 38138, United States. E-mail: neelam.jain@stjude.org 

R. MARTIN, E.M. MAHONE, C. WELLS & A. HORSKA. Longitu-
dinal Study of Twins Discordant for Brain Tumor and Radiation
Therapy.
Objective: Intracranial tumors are the most common neoplasms of child-
hood. Radiation therapy has contributed to increased survival of chil-
dren with certain types of intracranial tumors; although associated neu-
ropsychological impairment can occur, and can progress over time,
perhaps as a result of continued white matter injury.
Participants and Methods: Neuropsychological data are presented for
a set of twins, ages 5 years, 4 months at baseline, (a boy with twice re-
sected right suprasellar pilocytic astrocytoma treated with chemother-
apy (carboplatin, temozolomide) and 50.4 Gy of focal cranial radiation,
and his healthy, typically developing twin sister). Data for both children
are presented from four time points defined by the patient’s radiation
schedule: baseline (after resection but before radiation therapy), and 6,
15, and 27 months post completion of radiation therapy.
Results: At baseline, the patient’s performance was lower than his sis-
ter’s with the discrepancy increasing at the 6-month visit (most notably
on Block Design—18 raw score points). At 15-month visit, the patient’s
scores remained stable or increased (visuospatial processing and verbal
working memory); however, by 27-month visit, most of the patient’s raw
scores decreased again, with only working memory, phonological pro-
cessing and motor speed stabilizing. In contrast, the healthy sister had
steady raw score increases over the 27-month period.
Conclusions: Early surgical treatment for pilocytic astrocytoma, when
accompanied by chemotherapy and cranial radiation, can be associ-
ated with initial loss of skills by six months post-treatment. By two years,
some skills recover (verbal fluency) while others decline (visuocon-
struction) or plateau (working memory), suggesting additional late ef-
fects of radiation treatment.
Correspondence: Rebecca Martin, Clinical Psychology, University of
Houston, 126 Heyne Building, University of Houston, Houston, TX
77204, United States. E-mail: rmartin29@gmail.com 

A.MELTON,H.M.CONKLIN,J.ASHFORD,S.E.SCHULENBERG,J.LI,
T. MERCHANT, S. OGG, S. WU & X. XIONG.Influence of COMT Gene
Variant onWorking Memory in Survivors of Childhood BrainTumors.
Objective: CNS-directed treatments for childhood cancer have been demon-
strated to disrupt developmental myelination in frontal brain regions, thus
impairing cognitive processes that depend on these areas (e.g., working
memory). Dopamine (DA) and the DA degrading enzyme Catechol-O-
Methyltransferase (COMT) are integral to prefrontal cognition in typi-
cally developing children. The current study investigated the relationship
between COMT genotype and working memory performance in a pediatric
brain tumor population, a group susceptible to working memory deficits.
Participants and Methods: Working memory measures (computerized
verbal and object self-ordered search tasks; Digit Span) were administered
to 50 patients who had been treated with conformal radiation therapy for
a primary central nervous system tumor (50% male; mean age = 13.18 ±
2.88years;meanageat irradiation=7.41 ± 3.41years), aswell as40healthy
sibling control participants (50% male; mean age = 12.91 ± 2.62 years).
COMT genotype was determined using DNA ascertained by buccal swabs.
Results: Linear mixed models were used to investigate the relationship
between COMT genotype and working memory performance. The sta-
tistical models did not reveal a significant relationship between COMT
genotype and performance on the verbal or object self-ordered search
tasks, nor on the Digit Span task, in either the patient or healthy sib-
ling groups (Fs < 1.0; ps > .05).
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Conclusions: These negative results could be explained by the lack of
a strong inhibition component among the self-ordered working mem-
ory tasks; however, the current study also failed to replicate earlier find-
ings in healthy children using the Digit Span task. COMT genotype does
not appear to be a resiliency factor that offers protection against work-
ing memory deficits in children treated for brain tumors. Implications
for treatment and/or cognitive rehabilitation are offered.
Correspondence: Amanda Melton, Ph.D., Neuropsychology, Children’s
Healthcare of Atlanta, 5455 Meridian Mark Road, Suite 180, Atlanta,
GA 30342, United States. E-mail: amanda.melton@choa.org 

K.L. NETSON, H.M. CONKLIN, J. ASHFORD, L.S. KAHALLEY,
S. WU, X. XIONG & R.K. MULHERN. Parent and Teacher Ratings
of Attention during a Year-Long Methylphenidate Trial in Children
Treated for Childhood Cancer.
Objective: Methylphenidate (MPH) ameliorates attention deficits as-
sociated with the cognitive late effects of childhood cancer treatment,
as indicated by improved observer ratings and behavioral measures of
attention. The ADHD literature reports discrepancies between parent
and teacher ratings, and between observer ratings and behavioral meas-
ures of attention. Accordingly, this study examined parent and teacher
ratings of attention and cognitive problems, and a behavioral measure
of attention in childhood cancer survivors taking MPH. Inter-rater re-
liability and ecological validity were examined in this population.
Participants and Methods: Sixty-eight childhood cancer survivors with
identified attention and academic problems participated in a twelve-
month, open-label trial of MPH. The Conners’ Rating Scales were ad-
ministered to parents (CPRS) and teachers (CTRS) at pre-medication
baseline, one, three, six, and twelve months. The Conners’ Continuous
Performance Test (CPT) was administered at baseline and twelve months.
Results: Improved attention was reported by parents and teachers af-
ter one month of MPH treatment (p<.05) with relative stability of rat-
ings between one and twelve months. Inter-rater reliability was moder-
ate at best (e.g., Baseline ADHD Index; Shrout-Fleiss ρ=.45, p<.001).
Parent ratings were significantly correlated with CPT Errors of Com-
mission at baseline (p<.01), but not at twelve months. Teacher ratings
did not correlate with the CPT.
Conclusions: Improved attention over the twelve-month trial was al-
most exclusively accounted for by improvement during the first month
of treatment with maintenance of benefits over time. Correspondence
between parent and teacher ratings was moderate at best, and parent-
reported symptoms correlated with behavioral measures of impulsivity.
These results suggest that observer ratings do not fully capture symp-
tom improvement in childhood cancer survivors treated with MPH and
should be used in conjunction with other measures.
Correspondence: Kelli L. Netson, PhD, Behavioral Medicine, St. Jude
Children’s Research Hospital, 262 Danny Thomas Place, MS 740, Mem-
phis, TN 38105, United States. E-mail: kelli.netson@stjude.org 

S.Y. PATWARDHAN, K.A. MYSZKA, R. COLLINS, C.J. ETZEL,
C.A. MEYERS & J.S. WEFEL. Assessment of the Efficacy of Imme-
diate Release Methylphenidate,Sustained Release Methylphenidate,
and Modafinil for Patients with Primary Brain Tumor.
Objective: Impaired neurocognitive functioning (NCF) among primary
brain tumor (PBT) patients is ubiquitous. Research on immediate re-
lease methylphenidate (IRM) has demonstrated improvements in NCF
and neurobehavioral function among PBT patients. This trial compared
IRM with sustained release methylphenidate (SRM) and the novel vig-
ilance promoting drug modafinil for the improvement of NCF of PBT
patients. It was hypothesized that patients receiving methylphenidate
would improve on memory, executive function and psychomotor pro-
cessing speed measures, while patients receiving modafinil would im-
prove on attention measures.
Participants and Methods: Twenty-four PBT patients (mean
age=44.96±10.82, education=14.46±2.34, female=46%, left hemisphere
tumor location=63%) participated and were randomized to IRM (Ri-

talin 10 mg), SRM (Concerta18 mg) or modafinil (Provigil 200 mg).
Patients were tested before and after 4-5 weeks of psychostimulant ther-
apy. NCF domains assessed included verbal memory, verbal fluency, at-
tention, psychomotor processing speed, and executive functioning. Fa-
tigue, symptom, and quality of life (QOL) measures were also
administered.
Results: Longitudinal changes in NCF were analyzed with the likeli-
hood ratio statistic after controlling for baseline performance. Stan-
dardized scores were used for all NCF tests and raw scores were used
for fatigue, symptom and QOL measures. After adjusting for multiple
comparisons, patients receiving methylphenidate (slope=2.017) demon-
strated greater improvement than patients receiving modafinil
(slope=0.975) on a measure of psychomotor processing speed (Trail
Making Test Part A, chi-square statistic (df=1)=10.272,P=0.001).
Conclusions: In this small pilot study, methylphenidate improved psy-
chomotor processing speed but did not result in differential change on
memory or executive function measures. Modafinil did not demonstrate
differential effect on measures of attention.
Correspondence: Jeffrey S. Wefel, PhD, Neuro-Oncology, MD Anderson
Cancer Center, 1515 Holcombe Blvd, Unit 431, Houston, TX 77030,
United States. E-mail: jwefel@mdanderson.org 

Cognitive Neuroscience

J.P. ALVAREZ-TOSTADO, O. INOZEMTSEVA & E. MATUTE. The
Effect of Age and Gender in Sexually Dimorphic Tasks.
Objective: The purpose of the present study is to characterize the changes
related to age and gender in sexually dimorphic abilities. Sex cognitive
dimorphisms have been long described in Neuroscience research. These
differences are mainly attributed to steroid hormones.
Participants and Methods: 789 healthy children were assessed (350
males and 439 females) ages from 5 to 16 years old. Two group strati-
fications were done: 1. Children were divided in six groups distributing
in two-age years ranged in order to know changes across age. 2. Two
groups were conformed: prepubertal (5-9 years old) and postpubertal
(12-16 years old) to check the possible hormone effect on the cognitive
development. A total of twenty tasks from the Evaluación Neuropsi-
cológica Infantil (ENI) were selected, based on their possible sex di-
morphism. MANOVA analysis was used for both group stratifications.
Results: A significant age effect in all tasks was found. A sex effect was
observed in: naming, discourse comprehension, different angled pic-
tures, arithmetic problems solving, narrative coherence, mental calcu-
lation, and matrix, males presenting higher scores. Age effect continues
when groups were divided in pre and postpubertals. When comparing
prepubertal boys and girls, four tasks were found with significant sex
effect, whereas in postpubertal group, this effect was found in seven.
Conclusions: The results suggest that sex differences are present in the
child development and its manifestation is stronger in the adolescence,
probably this effect could be boosted by the hormonal effect.
Correspondence: Juan P. Alvarez-Tostado, College, Institute of Neuro-
science, Universidad de Guadalajara, Francisco de Quevedo 180,
Guadalajara 44130, Mexico. E-mail: pabbloalvarez@gmail.com 

C. STAMOS & C.L. ARMSTRONG. Neuroanatomical Correlates of
Auditory Selective Attention.
Objective: The Auditory Selective Attention Test (ASAT; Armstrong,
1997) is an adaptation of previous auditory continuous performance
tests, which limits the element of memory and includes perceptual and
expectation contingencies, placing demands on perceptual processing
and preparation for stimuli. The purpose of the study was to determine
if the ASAT could discriminate patients grouped by brain region, and
discern if ASAT error types were regionally associated. It was hypothe-
sized that patients with anterior tumors would demonstrate more total
omission errors than posterior tumor patients, left hemisphere lesions
would be associated with worse performance, probability errors and er-
rors of commission would be greater in anterior patients, and commis-
sion errors more common in right frontal patients.
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Participants and Methods: Fifty-five patients (ages 21-66) with be-
nign or low grade tumors located in one of the four neuroanatomical
regions (anterior/posterior x left/right hemisphere), including a control
subgroup of extra-axial tumor patients, and 55 demographically matched
normal controls were given the ASAT. The ASAT includes total errors
of omission, commission, errors after probability foil, and perceptual
and sequencing errors.
Results: Expected differential anterior/posterior effects in error types
(total errors and probability errors) were found, as well as significant
left hemisphere impairment in all error categories, except commissions.
Upon examining groups for all error types, significant differences be-
tween groups were found in total errors and commissions.
Conclusions: Results support the notion that the ASAT requires left
hemisphere selective attention functions. These results also suggest that
the ASAT’s features are sensitive to impairment in the frontal lobe’s pos-
tulated role in predicting the probability of a stimulus.
Correspondence: Carol L. Armstrong, PhD, Neuro-Oncology, Children’s
Hospital of Philadelphia, 3535 Market Street., Rm. 1410, Philadelphia,
PA 19104, United States. E-mail: armstrongc@email.chop.edu 

K.M. ARMSTRONG, J.E. CALAMARI, H.M. CHIK,
N.K. PONTARELLI, B.L. DEJONG, J. SOCHA, A. MOLINO,
S.V. SALSTROM, K.L. CASSIDAY & B.C. RIEMANN. Meta-Cogni-
tion in Obsessive-Compulsive Disorder: An Evaluation of Implicit
Learning and Thought-Focused Attention.
Objective: Meta-cognition plays an important role in the development
and maintenance of Obsessive Compulsive Disorder (OCD). More specif-
ically, we believe that thought focused attention (cognitive self-con-
sciousness (CSC)) is a risk factor that is unique to OCD. Previous stud-
ies have found impaired procedural learning in OCD patients. Expanding
on this research, the goal of this preliminary cross-sectional study was
to determine if CSC was related to measures of implicit learning and to
symptom severity in OCD patients and anxious controls.
Participants and Methods: The study examined a group of OCD pa-
tients (n=29) and anxious controls (n=11) as a preliminary evaluation
of our hypotheses. Participants were examined with a battery of symp-
tom severity measures and the Serial Reaction Time test, a measure of
implicit learning and a marker for cortico-striatal-thalamic-cortical
(CSTC) pathways. Repeated measures analyses were run to examine
changes over trials for each group and interactions between groups.
Results: CSC was significantly related to OCD symptom severity meas-
ures and was significantly different between patient groups. CSC was
found to be positively correlated with implicit learning in both the OCD
and anxious control groups. Both groups showed significant implicit
learning across both baseline and learning trials, with the OCD group
showing slower reaction times across all baseline and learning trials.
Conclusions: Results provide initial support for the relationship be-
tween CSC, implicit learning, and OCD. Longitudinal data collection is
still ongoing to evaluate changes in CSC and implicit learning follow-
ing a course of cognitive-behavioral therapy.
Correspondence: Kerrie Armstrong, Psychology, Rosalind Franklin Uni-
versity of Medicine and Science, 2703 Cripple Creek Ct., Naperville, IL
60564, United States. E-mail: karmstrong81@yahoo.com 

P. BISIACCHI, G. CONA, C. FLAIBAN, P. AMODIO & S. SCHIFF.
Cognitive Alterations in Cirrhotic Patients with Minimal Hepatic
Encephalopathy investigated with the Inhibitory Control Test.
Objective: Minimal Hepatic Encephalopathy (MHE) is a sub-clinical
condition detectable in acute and chronic liver diseases and it is char-
acterized by a wide spectrum of neuropsychiatric symptoms.
The aim of this study was to evaluate the functioning of the executive
control system with particular attention on contextual working mem-
ory updating and response inhibition in patients with MHE.
Participants and Methods: In the study 16 patients with cirrhosis (8
patients with MHE and 8 patients without MHE) and 8 healthy control
subjects matched for age and instruction level underwent the Inhibitory

Control Test (ICT). The ICT is a computerized test in which a contin-
uous series of letters are presented one after the other every 500 ms. The
subject is asked to respond only if the letter X and Y (target letters) are
alternated (“go trial”), and to inhibit the response if the X and Y are
repeated (“lure trial”). So he/she is required to remember the preced-
ing ‘target-letter’ interspersed among the irrelevant letters.
Participants underwent also a paper and pencil psychometric battery
and electroencephalographic evaluation.
Results: Although performance in patients with cirrhosis was not sig-
nificantly different to that of controls, the patients with MHE performed
significantly worse than controls (p= 0.036), providing less accurate
responses (percentage of accuracy = MHE-patients: 76%; controls: 88%)
regardless of the type of trial.
Conclusions: These data seem to suggest that cirrhotic patients with
MHE may show some difficulties both in inhibition of prepotent re-
sponses (lure trials) and in updating of working memory (go trials).
Correspondence: Giorgia Cona, Department of General Psychology, Uni-
versity of Padova, Via Venezia 8, Padua 35131, Italy. E-mail: patrizia.
bisiacchi@unipd.it 

B.H. CHAKRABORTY, G.J. SIEGLE, R. CONDRAY, A.L. CLARKE &
S.R. STEINHAUER.Influence of Parasympathetic and Sympathetic
Activity on Pupillary Dilation Elicited During the Digit Span Task.
Objective: Pupillary dilation during performance of the digit span task
has been one of the most replicated findings over the past four decades,
but the contributions of central pathways to the response have not been
examined. Typically, dilation of the pupil increases as the number of
digits is increased, and the pupil becomes smaller as digits are recalled.
Participants and Methods: To elucidate the relative sympathetic and
parasympathetic dilation components, we recorded the pupil under dark
and light conditions in each of eight healthy subjects. Pupil diameter
was digitized as auditory computer-controlled sequences of 4, 7 or 10
digits were presented in random order.
Results: Subjects showed the expected increasing dilations as digit length
increased, but did not exhibit pupillary overload in the 10-digit condi-
tion, which in some studies has been observed to produce decreased di-
ameter for the longest digit lengths. Dilation was greater in amplitude
under light than dark, suggesting a major contribution of central inhi-
bition of the parasympathetic oculomotor nucleus from descending cor-
tical pathways. In light, pupil diameter decreased following the last digit
but before an instruction to respond, suggesting a momentary loss of
central inhibition. In contrast, the smaller dilations in darkness were
most characterized by a smooth transition from pupillary dilation (dur-
ing encoding) to relaxation (during reporting), suggesting more grad-
ual activation and subsequent relaxation of the sympathetic pathways.
Conclusions: Findings suggest that the major sources of pupillary dy-
namics during the digit span task are related to modulation of the cen-
tral inhibitory influences impinging on the parasympathetic Edinger-
Westphal complex of the oculomotor nucleus.
Supported by the Department of Veterans Affairs and NIMH Grants
MH55762, MH082998; University of Pittsburgh Clinical and Transla-
tional Science Institute (CTSI; RR024153).
Correspondence: Beatrice H. Chakraborty, Psy.D., School of Medi-
cine/Psychiatry, University of Pittsburgh, VAPHS Biometrics Program,
7180 Highland Dr., 151-R, Pittsburgh, PA 15206, United States. E-
mail: bec27@pitt.edu 

C.A. CLARK, K.A. ESPY, H. FANG, N. MINICH & H. TAYLOR. NEU-
ROLOGICAL STRUCTURE AND ASSOCIATED TRAJECTORIES OF
ACADEMIC ACHIEVEMENT AMONGST CHILDREN OF DIFFER-
ING BIRTH WEIGHTS.
Objective: Children born very preterm and at the low ends of the birth
weight spectrum are at increased risk of low academic achievement. A
predominant reliance on cross-sectional, risk-factor-based designs has
provided little information regarding the neurological basis and longi-
tudinal course of these difficulties.
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Participants and Methods: In a prospective study spanning early school
age through adolescence, Espy et al. (2009) used Growth Mixture Mod-
eling to identify 2 latent clusters of children with distinct trajectories of
achievement in arithmetic, mathematical problem solving and letter-
word decoding. Relative to an average achieving cluster, decreasing birth
weight was associated with increased probability of falling into a low
achievement cluster, characterized by consistently low performance and
a protracted period for the acquisition of academic skills. In the pres-
ent study, 108 of the same children (37<750g, 35<1500g, 36>2500g,
matched for age, SES and race) underwent MRI scanning during late
adolescence (15-19 years).
Results: Analysis of MRI data in relation to latent achievement clusters
revealed that each cm3 increase in cerebral white matter, subcortical
gray matter, amygdala, caudate, hippocampal, corpus callosum, total
cerebellar and cerebellar white matter volume was associated with a 1-
2 fold increase in the odds of being classified in the average achieve-
ment cluster. For caudate, corpus callosum and cerebellar white matter
volumes, these associations were consistent after accounting for total
cerebral volume.
Conclusions: Findings highlight the adverse implications of early dis-
ruptions in academic skill acquisition. Structural differences in subcor-
tical systems and white matter tracts that mediate executive attention
and motor control may constrain learning and help to explain hetero-
geneous academic trajectories amongst children born very preterm.
Correspondence: Caron A. Clark, PhD, Office of Research & Deprtment
of Psychology, University of Nebraska-Lincoln, Developmental Cogni-
tive Neuroscience Laboratory Rm 102, 501 Building, Lincoln, NE 68508,
United States. E-mail: cclark4@unlnotes.unl.edu 

Y. MOLINA, R. CORREIA-PASSINHAS, G. NAVARRETE, A. NIETO
& J. BARROSO. About the Interdependence between Clustering
and Switching in Successful Semantic Verbal Fluency: a Non-linear
Approach.
Objective: Switching and clustering were originally proposed to be
equally important for optimal performance in semantic verbal fluency
(Troyer et al, 1997). However, the former equality has been disputed
since some recent studies failed to show any contribution of the clus-
tering component when characterizing the semantic verbal fluency per-
formance pattern in clinical samples. We aimed to determine the weight
of the variables underlying a good semantic verbal fluency performance.
Participants and Methods: 54 healthy adults aged from 30 to 79 par-
ticipated in our study. Semantic verbal fluency performances were qual-
itatively analyzed following Troyer et al. (1997). A Feed-forward Neural
Network applying the Backward Feature Selection (BFS) procedure was
used to process the data. It has been showed before the usefulness of
non-linear feature selection methods on neuropsychological issues
(Navarrete et al. 2007, 2008).
Results: From an initial set of 20 variables, the BFS selected 2 (num-
ber of clusters, cluster mean size) reaching a 93.2% (+-3%) accuracy
(average of 5 10-fold cross-validation) on predicting a successful se-
mantic fluency score (over 70th percentile in correct words generated).
Conclusions: Our results point that semantic verbal fluency perform-
ance is explained in a great extent by the number of clusters used, as a
measure of the switching component, and the cluster mean size as a
measure of the clustering one. So it seems that, at least in healthy pop-
ulations, an efficient combination of both strategies is highly recom-
mended for a successful animals fluency task performance.
Correspondence: Rut Correia-Passinhas, Universidad de La Laguna,
Facultad de Psicología, Campus de Guajara s/n, La Laguna 38205,
Spain. E-mail: rcorreia@ull.es 

A.M. DIAS, E. ODA & A. VAN DEUSEN. Modeling the Cognitive and
Neurobiological Basis of the Process of Coping with Bargains in the
Ultimatum Game.
Objective: The Ultimatum Game (UG) is a zero-sum game that has
become very important within neuropsychological studies due to its ad-

equacy to evoke decisions that neglect the maximization of expected util-
ity, in order to preserve social values and punish unfairness. Recently,
different studies have linked serotonin and serotonin-related compounds
to rejection rates, through the mediation of intolerance to unfairness,
thus leading to the ‘serotonin hypothesis” of the UG. However, there
are evidences pointing to a much more complex neurobiological basis
than originally assumed. Objective: We aim to introduce the ‘triple cir-
cuit hypothesis’, a new cognitive and neurobiological hypothesis of the
process of coping with bargains in the UG.
Participants and Methods: Theoretical.
Results: Our hypothesis considers that in the cognitive level, the min-
imum schemes to represent the responder behavior are: pre-conscious-
ness discrepancy; attributional schema through valence production; and
counterfactual tendency to restrain impulsive behaviors. In the neuro-
biological level, it proposes that, besides the serotonergic circuit, the
minimum circuit relies on: transient decreases in phasic activity of neu-
rons located in the dorsolateral portion of midbrain (error processing -
dopaminergic); MPFC excitatory firings toward the limbic system (es-
pecially the amygdala), mainly through glutamatergic pathways;
dopaminergic activity toward the MPFC, generating inhibitory activity,
which disinhibit limbic activity.
Conclusions: These ideas are presented in association with a comput-
erized simulation. Some of the evidences that support our hypothesis
are: VMPFC lesions increase rejection rates; decreased right VMPFC size
is correlated with diminished impulsivity control in young men; dopamine
agonists increase impulsivity, DLPFC glutamatergic activity is associ-
ated with social cognitions (empathy).
Correspondence: Alvaro M. Dias, Master, Doctorial Student, Neuro-
science and Behavior, University of São Paulo, Rua Girassol 1158, São
Paulo 05433002, Brazil. E-mail: alvaromd@usp.br 

K.L. EVANS & E. HAMPSON. Is There a Male Advantage on Tasks
Recruiting the Ventral Prefrontal Cortex?
Objective: Limited evidence suggests that the prefrontal cortex (PFC)
is a brain region that is modulated by sex steroids. Ventral regions of the
PFC are known to be involved in probabilistic reversal learning and in
decision-making as assessed by the Iowa Gambling Task (IGT). Five
studies have found that males tend to outperform females on the IGT
by the later stages of the task, but there has been little attempt to ex-
amine sex differences in reversal learning. Therefore, the objective of
the current study was to investigate whether a male advantage exists on
both the IGT and probabilistic reversal learning.
ParticipantsandMethods: Healthyyoungadults (Females: n=43;Males:
n = 29) completed the IGT, a probabilistic reversal learning task, and a vo-
cabulary taskused toestimategeneral intelligence.Participantswere screened
for medication use, history of head injury, and mental health conditions.
Results: As predicted, by the second half of the IGT males selected fewer
cards from one of the disadvantageous decks than females. On the re-
versal learning task, there was no significant sex difference in acquisi-
tion of the reinforcement contingencies, but males made fewer errors
than females during the reversal phase of the task. The groups did not
differ in general intelligence.
Conclusions: The findings provide preliminary support for the hy-
pothesis that a male advantage exists on cognitive tasks dependent on
the ventral PFC.
Correspondence: Kelly L. Evans, MSc, Psychology, University of West-
ern Ontario, 1151 Richmond Street, London, ON N6A 5C2, Canada.
E-mail: kldyer@uwo.ca 

C.D. GILBERT, K. KARLSGODT, R. POLDRACK, E. LONDON,
N. FREIMER, R.M. BILDER & T. CANNON. Associations Between
Schizotypy and Executive Function in a Large Healthy Sample [The
UCLA LA2K Study].
Objective: Recent evidence supports the notion that positive and neg-
ative dimensions of schizotypy differ according to distinct neuropsy-
chological profiles (Dinn,et.al.,2002). Although measures of cognitiveWITHDRAWN
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impairment have been consistently correlated with negative sympto-
matology in adults with schizophrenia, such measures have been in-
consistently correlated with both positive (Matheson & Langdon,2008),
and negative schizotypy (Szoke,et.al.,2009). Individuals with increased
negative schizotypal traits may be characterized by excessive cognitive
stability and limited cognitive flexibility. Excessive cognitive stability
may be well correlated with deficits in cognitive control represented by
a spatial working memory capacity task (Bilder,et.al.,2004).
Participants and Methods: 186 right-handed healthy adults completed
the Chapman Scales for Perceptual Aberrations, Physical and Social An-
hedonia and a spatial working memory capacity task (SCAP; Can-
non,et.al.,2002) as part of the Consortium for Neuropsychiatric Phe-
nomics’ large battery of behavioral and neurocognitive tests. All
participants completed the measures within one month.
Results: Self-report scores on Chapman scales did not differ from nor-
mative values. Summary statistics show mean and standard deviation for
working memory performance (RT at load 7, Mean=1242ms,SD=333ms).
Pearson correlation coefficients were conducted in order to determine the
relationship between the three schizotypy scales and the SCAP. Results
demonstrated that Physical/Social Anhedonia were significantly associ-
ated with reaction time in the SCAP (load 7- PhyAnh r=0.241, p<0.001;
SocAnh r=0.224, p<0.002; PerAb r=-0.01, p<0.9).
Conclusions: Preliminary analyses suggest negative schizotypy is as-
sociated with poorer performance on a test of spatial working memory
(SCAP). These results may be due to excessive cognitive stability and
related difficulties in updating working memory representations and
shifting attention. Further analyses are currently underway.
Correspondence: Chelsea D. Gilbert, M.A., Psychiatry, UCLA, 300 Med-
ical Plaza, room 2430, Los Angeles, CA 90095, United States. E-mail:
cdanderson@mednet.ucla.edu 

K.M. GOEDERT, A. LEBLANC, S. TSAI & A.M. BARRETT. Prism
Adaptation and Spatial Bias in Young and Aged Subjects: Adapta-
tion Depends on Pre-Existing Bias Direction.
Objective: A model of spatial neglect in the aged could prove valuable.
This model may exist: In young controls, adaptation with left-shifting
prisms induces asymmetric spatial errors: Right-shifting prisms do not
(Colent, et al. 2000). A potential problem with this model is age differ-
ences in spatial biases: Young are more leftward biased (Jewell & Mc-
Court, 2000). Here we compared the adaptation of young and aged to
assess the importance of pre-existing biases.
Participants and Methods: Young (n = 12, 21-33 years) and aged (n
= 12, 61-85) adapted to left- or right-shifting prisms. Pre- and post-
adaptation we assessed line bisection error.
Results: Direction of bias, rather than age, better predicted asymmet-
ric adaptation. Non-parametric Wilcoxon signed ranks tests revealed
that for individuals with a consistent a priori leftward bias (n = 10),
training with left-shifting prisms produced a rightward aftereffect (p <
0.05), but training with right-shifting prisms did not (p = 0.45). Con-
versely, for individuals with an a priori rightward bisection bias (n =
5), training with right-shifting prisms produced a leftward aftereffect
(p < 0.05), but training with left-shifting prisms did not (p = 0.69).
Conclusions: These results suggest that 1) rightward bias induced by
leftward prism adaptation may not be an accurate model of spatial
neglect after right hemisphere stroke and 2) age-related changes in
spatial bias may be important to understanding the mechanisms rele-
vant to motor learning, successful rehabilitative interventions, and ac-
quired pathologic spatial bias in the aged.
Correspondence: Kelly M. Goedert, Ph.D., Psychology, Seton Hall Uni-
versity, 400 South Orange Ave., South Orange, NJ 07079, United States.
E-mail: kelly.goedert@shu.edu 

P. FORTIS, K.M. GOEDERT, L. FUREY & A.M. BARRETT. Spatial
“Aiming” Motor Intentional Systems Adapt to Left-, But Not Right-
Shifting Optical Prisms.
Objective: Asking controls to make pointing movements while wearing
prisms that shift the visual environment allows experimenters to study

motor learning, and potentially, the mechanisms of healthy and patho-
logic spatial bias (spatial neglect). In controls, training with left-shift-
ing prisms results in post-adaptation rightward error, but training with
right-shifting prisms does not result in concomitant leftward error (Co-
lent et al., 2000). Spatial motor learning may involve changes in both
“where” (perceptual attentional) awareness of target location and “aim-
ing” (motor intentional) preparatory activity (Na et al., 1998). Here
we assessed the effects of training with left- and right-shifting prisms
on these two components.
Participants and Methods: Fifty-eight young controls adapted to ei-
ther left- or right-shifting prisms by performing 60 line bisections. Pre-
and post- prism training, participants bisected 15 lines on a computer
monitor under natural- and reversed-viewing conditions.
Results: All participants, regardless of prism shift, reduced their bisec-
tion error during prism training (exhibited adaptation). All demonstrated
after-effects in the direction opposite the prism shift as assessed by
straight-ahead pointing. Dissociable effects were, however, observed on
the fractionated “where” and “aiming” biases: Both left- and right-shift-
ing prisms produced a rightward shift in “where” bias (p < 0.01). How-
ever, the left-shifting prism produced a rightward shift in the “aiming”
bias (p = 0.01), while the right-shifting prism left “aiming” unchanged
(p = 0.42).
Conclusions: These results suggest that the generalizable post-adap-
tation effects previously observed when training with left-shifting prisms
are the result of changes in motor intention, rather than changes in per-
ceptual attention.
Correspondence: Kelly M. Goedert, Ph.D., Psychology, Seton Hall Uni-
versity, 400 South Orange Ave., South Orange, NJ 07079, United States.
E-mail: kelly.goedert@shu.edu 

M.G. GONZÁLEZ-OSORNIO, F. OSTROSKY-SOLÍS, G. OROZCO
& K. BORJA. A psychobiological approach to personality: exami-
nation between sexual orientation.
Objective: To compare personality characteristics between homosexu-
als and lesbians, with heterosexual men and women.
Participants and Methods: 40 subjects were studied: 10 homosexu-
als, 10 lesbians and 20 heterosexuals (10 men, 10 women). Homosex-
uals and lesbians were selected using  the  Klein Sexual Orientation Scale.
To examine Cloninger’s psychobiological personality model, we used The
Temperament and Character Inventory (Cloninger, 1987).
Results: The ANOVA between groups showed significant differences
between the homosexual group and heterosexual female group in  the
Harm Avoidance (HA) subscale of the dimension of Temperament. The
homosexual male group scored higher in Harm Avoidance than female
heterosexual group. Among the heterosexuals there was a consistent ten-
dency of the women to obtain higher scores.
Conclusions: Previous studies have reported that heterosexual women
scored consistently higher in Harm Avoidance (HA) and in Reward De-
pendence (RD)(Miettunen et col., 2007)  and that this traits reflect neu-
robiological tendencies to avoid damage and risk. The homosexual group
showed a different temperament pattern. Results are discussed in rela-
tion to the psicobiological brain mechanisms among different sexual
preferences
Correspondence: María G. González-Osornio, Laboratory of Neu-
ropsychology and Psychophysiology, National Autonomous University
of Mexico, University Avenue 3004, Mexico City 04510, Mexico. E-mail:
lupytaz@hotmail.com 

P. JIRIK-BABB & R.S. BABB. Cognitive Neuropsychology of Spa-
tial Processing.
Objective: The hypothesis that neuronal circuits subserve perception
and conceptualization is based on neuropsychological results from pa-
tients. Both anatomical and functional imaging have identified specific
circuits dealing with spatial problems.
Participants and Methods: Spatial information within semantic mem-
ory arises in the right parietal and temporal cortical areas. This spa-
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tial information is directed to the prefrontal cortex, where spatial cog-
nition occurs. The ventromedial prefrontal cortex simultaneously
processes multiple executive functions, such as cognitive shifting. Pro-
jections back to the parietal cortex enable information to become avail-
able in a feedback loop, enabling the changing of cognitive structures
underlying ideas.
Results: For example, although perceptually, objects in three-dimen-
sional space separate from time do not contract when moving, they do
contract based on relativity theory concepts. The issue becomes: Does
the object only appear to contract or is it a real contraction? A solution
to this puzzsle can be found in Minkowski’s spacetime. When an object
is conceptualized as a four-dimensional, actual, spacetime object, it does
not contract when moving. However, if one imagines that this object is
“sliced” at different times, its three-dimensional “slices” would have
different lengths when measured at different speeds in our common-
sense world.
Conclusions: The ability for flexible thinking underlies processes such
as solving logical problems in the perceptual and conceptual worlds.
Such shifting of information could underly the abrupt change of a be-
lief. A combination of neuropsychology and brain imaging could open
new vistas in the investigation of neurocognive functions underlying
the process of spatial thinking.
Correspondence: Richard S. Babb, Ph.D., Medicine - Rehabilitation,
Harlem Hospital - Columbia University, 21 Marvin Place, New Rochelle,
NY 10801 - 7117, United States. E-mail: rsb10@columbia.edu 

W.D. KILLGORE, A. POST & D.A. YURGELUN-TODD. Sex Differ-
ences in Cortico-Limbic Responses to Images of High Calorie Food.
Objective: Images of high-calorie foods have been associated with sig-
nificantly greater activation within dorsolateral and medial prefrontal
cortices relative to low calorie food images, and these responses appear
stronger in patients with eating disorders. Although eating disorders are
significantly more common among women, there have been no studies
examining sex differences in cortico-limbic responses to images of high
versus low calorie foods.
Participants and Methods: Sixteen healthy adults (8 male; 8 female)
ranging from 40 to 57 years underwent fMRI (3-Tesla) while viewing
color images of high-calorie foods (e.g., cheeseburgers, ice-cream), low-
calorie foods (e.g., salads, fruits), and low-interest baseline pictures of
leaves, flowers, and rocks. Each paradigm comprised 5 alternating 30-
second periods of experimental and control stimuli, each consisting of
ten images (2500 msec stimulus presentation; 500 msec inter-stimulus
interval). Contrast images comparing high-calorie versus low-calorie
conditions were created on SPM99 and compared between males and
females in a second level analysis controlling for BMI.
Results: Women showed significantly greater whole brain responses
within dorsal, medial, and lateral orbitofrontal cortex and posterior cin-
gulate gyrus than men (p<.001), whereas men showed no regions of
greater activation than women. A priori regions of interest showed greater
amygdala responses in men and greater insular responses in women
(p<.05).
Conclusions: Relative to men, women activated a network of cortical
regions involved in self-reflective thought, behavioral control, and vis-
ceral responses when viewing high calorie foods, whereas responses in
men were greater in limbic structures. Findings may contribute to a neu-
robiological explanation for the higher prevalence of eating disorders
among women.
Correspondence: William D. Killgore, Ph.D., Psychiatry, Harvard Med-
ical School, Brain Imaging Center, McLean Hospital, 115 Mill Street, Bel-
mont, MA 02478, United States. E-mail: killgore@mclean.harvard.edu

E. KOTSOPOULOS, A. KRITIKOS & A. PAVLIS. Visual Selective
Attention: The Effect of Temporal Separation and Perceptual Load
on Distractor Interference.
Objective: The perceptual load theory of selective attention (Lavie,
1995) states that distractor processing is determined by the perceptual

load of the visual display. However, presenting distractor information
prior to the presentation of relevant information also modulates dis-
tractor processing. The aim of this study was to examine the perceptual
load theory in the context of temporal separation and distractor-target
compatibility.
Participants and Methods: Twenty individuals performed a go/no-go vi-
sual attention task. Participants were required to respond to a target letter
based on the feature (low perceptual load: LPL) or conjunction of features
(high perceptual load: HPL) of a flanking item. Distractor items were pre-
sented either above or below the target. Distractors and targets were pre-
sented either simultaneously or separated by up to 200 milliseconds. Dis-
tractor interference was measured using reaction times (RTs) and accuracy.
Results: A series of ANOVAs revealed no significant difference in RTs
to the target letter between the preceding and simultaneous conditions.
However, in both conditions, RTs were significantly faster in the HPL
than in the LPL condition. Interestingly, accuracy was related to tar-
get-distractor congruence rather than perceptual load.
Conclusions: These results suggest that the perceptual load theory can-
not account for distractor interference when stimulus onset asynchrony
is manipulated. Instead, findings indicate that distractors may have been
processed and discarded prior to response selection. Working memory
processes are also implicated in visual attention such that the genera-
tion of an inhibitory template may have prevented distractor interfer-
ence effects. The nature of working memory involvement in visual at-
tention warrants further investigation.
Correspondence: Eleftheria Kotsopoulos, DPsych (Clinical Neuropsy-
chology), Victoria University, 155 Oak Street, Parkville, Melbourne, VIC
3052, Australia. E-mail: Eleftheria.Kotsopoulos@live.vu.edu.au 

E. KOTSOPOULOS, A. KRITIKOS & A. PAVLIS. Visual Selective
Attention: The Effect of Perceptual Load and Working Memory De-
mand on Distractor Interference.
Objective: Many theories have implicated working memory involve-
ment during visual search. Information held in working memory can
bias attention in favor of activated internal representations. However,
attention can still be directed towards irrelevant information depend-
ing on the availability of cognitive resources. The load theory of cogni-
tive control and visual selective attention (Lavie et al.,2004) proposes
that distractor interference is prevented in cases of high perceptual load
(HPL) and low working memory load (LWML). This study aimed to di-
rectly contrast the effects of selective visual attention, perceptual load,
and working memory load using a dual-task paradigm.
Participants and Methods: Twenty individuals simultaneously per-
formed a visual attention task and a working memory task. The visual
search task required participants to respond to a target presented amongst
five nontargets (high perceptual load) or alone (low perceptual load);
an irrelevant distractor appeared either above or below the target. The
two working memory tasks varied in cognitive load. Distractor inter-
ference was measured using reaction times (RTs) and accuracy.
Results: ANOVAs revealed that perceptual load and working memory
load were effectively manipulated. Crucially, distractor congruence in-
teracted with working memory load but not with perceptual load. Un-
der high working memory load, RTs were significantly faster to con-
gruent and incongruent distractors versus neutral distractors and vice
versa under LWML. Distractor congruence effects were eliminated across
both perceptual and working memory load conditions.
Conclusions: Contrary to the cognitive load theory of visual selective at-
tention, these results suggest that visual search processes and working mem-
ory storage may actually utilize the same limited capacity mechanism.
Correspondence: Eleftheria Kotsopoulos, DPsych (Clinical Neuropsy-
chology), Victoria University, 155 Oak Street, Parkville, Melbourne, VIC
3052, Australia. E-mail: Eleftheria.Kotsopoulos@live.vu.edu.au 

M.J. LARSON & W.M. PERLSTEIN. Cognitive Control, Performance
Monitoring,and Neurocognitive Functioning:Is Bigger Really Better?
Objective: The ability to monitor one’s performance is essential for goal-
directed behavior. The neural instantiations of performance monitor-
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ing abilities can be measured using the error-related negativity (ERN)
component of the scalp-recorded event-related potential (ERP). Cur-
rent theories of the ERN suggest increased amplitudes are associated
with better cognitive flexibility and cognitive control abilities; however,
no studies directly examine the cognitive profile of individuals with dif-
fering levels of performance monitoring. Thus, the current study aimed
to determine if larger ERN amplitude is associated with improved gen-
eral cognitive functioning or whether this relationship is specific to cer-
tain domains of cognition.
Participants and Methods: High-density ERPs were acquired while
34 healthy participants performed a single-trial Stroop task. Response-
locked ERPs were separately averaged for correct and error trials. Neu-
ropsychological measures were given prior to ERP acquisition and con-
sisted of measures of attention, processing speed, verbal fluency, memory,
and executive functions.
Results: Mulitvariate profile analysis showed no differences in overall
cognitive functioning between individuals with large- and small-ERN
amplitudes; however, individuals with larger ERN amplitudes showed
better performance in the specific domains of executive functioning
and attention, but not processing speed, verbal fluency, or memory. ERN
amplitude inversely correlated with incongruent-trial Stroop accuracy
and measures of executive functioning.
Conclusions: Findings indicate larger ERP reflections of perform-
ance monitoring are associated with improved performance in the spe-
cific cognitive domains of attention and executive functioning, but not
overall cognitive performance across all domains. Findings are con-
sistent with recent work indicating performance monitoring requires
consistent vigilance to task performance, cognitive flexibility, and
the ability to rapidly adjust performance as necessary for goal-di-
rected behaviors.
Correspondence: Michael J. Larson, Ph.D., Department of Psychology,
Brigham Young University, 244 TLRB, Provo, UT 84602, United States.
E-mail: michael_larson@byu.edu 

A. LOPEZ-FRANCO, F.R. GÓMEZ-VELÁZQUEZ,
A.A. GONZÁLEZ-GARRIDO, D. ZARABOZO-HURTADO & E. RO-
DRÍGUEZ-SANTILLÁN.Visual Word Recognition In Children And
Adults.
Objective: Reading accuracy depends upon fast on-line adjustments in
linkage between the content of the text and background knowledge. This
is probably why top-down mechanisms let the reader to generate con-
text-guide predictions which might be affected by the frequency in which
read words used to appear in daily language. The objective was to ex-
plore different stages of reading skillfulness in visual word recognition
in Spanish using ERPs.
Participants and Methods: Two groups of fourteen (A: eight year-old
children; B: young university students) healthy, normal IQ, right-handed
subjects were voluntarily evaluated. They performed a task in which
two successive stimuli were presented in a screen monitor: an easy-nam-
ing draw and a subsequent word that matched the draw (A: control con-
dition) or not (B: orthographic violation, C: semantic violation). Sub-
jects had to judge if the stimuli pair matched or not, while ERP were
simultaneously recorded.
Results: As expected, behavioral results showed significant differences
between the groups for the amount of correct responses and reaction
times. In general, ERP showed higher amplitudes in children, while
significant differences in N170 component (lateralized to the left in
adults) were exposed. ERP differences across conditions were earlier in
adults, which also exhibited higher differences in P600-like component.
A positive waveform peaking around 450 ms was exclusively seen in
children, and it reached higher amplitude for orthographic violations.
Conclusions: Present results seem to emphasize that skillful reading
could depend upon the visual expertise and the efficiency of top-down
processes influencing the word recognition process.
Correspondence: Adriana Lopez-Franco, student, Instituto de Neuro-
ciencias, Universidad de Guadalajara, Francisco de Quevedo 180, Arcos
Vallarta, Guadalajara 44130, Mexico. E-mail: francoy940@gmail.com

S.M. MCCLINTOCK, N.K. DEWIND, H. TERRACE, M.M. HUSAIN,
S.B. ROWNY, T.J. SPELLMAN & S.H. LISANBY. Differential Effects
of Magnetic and Electric Seizure Therapy on Strategies for Spatial
Working Memory.
Objective: Free-range spatial working memory measures provide unique
information regarding underlying cognitive strategies, such as stereo-
typy. This strategy involves repetitive sequential selection of a spatial
pattern once a correct sequence has been identified. We previously found
that electric (EST) but not magnetic seizure therapy (MST) impaired
performance on a spatial working memory task, thus we tested the hy-
pothesis that EST disrupted stereotyped patterns in the selection of spa-
tial stimuli.
Participants and Methods: The subjects were three pathogen-free male
rhesus macaca mulatta with a mean age of 83 + 26 months (approxi-
mate human age equivalent: 20.8 + 6.5 yrs). Subjects completed the Co-
lumbia University Primate Cognitive Battery computerized, touch-screen,
free-range spatial working memory task. The within-subject study de-
sign allowed subjects to receive each treatment condition (EST, MST,
sham) and serve as their own control. Kendall tau correlations were com-
puted between actual and predicated touch of the spatial stimuli.
Results: All correlations were significant (all p-values <0.0001), and
were lower in the EST relative to the MST or sham conditions. As re-
flected in the touch pattern, the preferential starting point and stereo-
typic movement were maintained in the sham and MST conditions, but
not the EST condition for two subjects.
Conclusions: This is the first study to contrast the effects of EST and
MST on spatial working memory strategies. Each subject showed a pref-
erential starting point and predictable touch pattern, and our findings
suggested that EST, but not MST impacted stereotypy. Further research
is needed to replicate these findings that may have significant implica-
tions for understanding cognitive component processes of memory func-
tion and impairment.
Correspondence: Shawn M. McClintock, Ph.D., Psychiatry, UT South-
western Medical Center, 5323 Harry Hines Blvd,, Dallas, TX 75235-
8898, United States. E-mail: shawn.mcclintock@utsouthwestern.edu 

K. MURPHY, W.B. BARR, R. KUZNIECKY, J. DUBOIS, C. CARL-
SON, B.T. QUINN, M. BLUMBERG, M. MIKHLY, O. DEVINSKY,
C.R. MACDONALD, A. DALE, E. HALGREN & T. THESEN. Pho-
netically Irregular Word Pronunciation and Cortical Thickness in
the Adult Brain.
Objective: The maturation of fluent oral reading skills relies on extracting
statistical regularities between orthographic and phonetic features. How-
ever, typical rules do not apply when a reader is confronted with pho-
netically irregular words. For such words, accurate pronunciation re-
quires prior exposure to unique relationships between visual and auditory
features. The objective of the current study was to determine whether
such word knowledge acquisition is accompanied by structural changes
in areas associated with orthographic to phonetic transformations.
Participants and Methods: We used high resolution MRI to deter-
mine whether performance on a visual word-reading test composed of
phonetically irregular words, the Wechsler Test of Adult Reading
(WTAR), is associated with changes in brain structure. A sample of 64
right-handed, neurologically intact individuals (age range: 18-66) were
administered the WTAR and underwent scanning at 3T using a T1-
weighted sequence optimized for grey-white matter contrast. Using quan-
titative morphometric post-processing procedures, cortical thickness was
estimated at each vertex on the cortical mantle and correlated with WTAR
scores while controlling for age.
Results: Higher scores on the WTAR were associated with thicker cor-
tex in the anterior superior temporal gyrus, the angular gyrus, and the
intraparietal sulcus of the left hemisphere, as well as the homologous
areas of the right hemisphere.
Conclusions: These results demonstrate that skilled pronunciation
of phonetically irregular words is accompanied by structural changes
in adult language networks responsible for orthographic to phonetic
transformation.
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Correspondence: Karen Murphy, Ph.D., Neurology, New York Univer-
sity Langone Medical Center, 550 First Avenue, New York, NY 10016,
United States. E-mail: karen.murphy@nyumc.org 

G. NAVARRETE, R. CORREIA-PASSINHAS, Y. MOLINA, A. NIETO
& J. BARROSO. Neural Networks on Phonetic Verbal Fluency: Dis-
covering Language-Specific Variables.
Objective: Although verbal fluency has been largely studied in Span-
ish speaking population, the qualitative aspects have been frequently
ignored. Our purpose is to deeply analyze phonetic verbal fluency us-
ing a Neural Network (NN) to identify the more relevant components
for a satisfactory execution. Non-linear feature selection methods can
be useful to reduce complexity on neuropsychological databases (Navar-
rete, et al. 2007, 2008).
Participants and Methods: A phonetic verbal fluency test (FAS)
was administered to 54 healthy adults (age x(sd)=55.31(14.17)).
Qualitative components were defined according to Troyer et al. 1997,
but new kinds of phonetic cluster as “beginning by the same first
syllable” and “same syllable ending” were added. A NN was used,
applying the Backward Feature Selection procedure (BFS), to ana-
lyze the data.
Results: From a set of 60 variables, the BFS selected 3 (number of
switchings, mean cluster size for “beginning by the same first syllable”
and number of “same syllable ending” clusters) reaching a 95.6% (+-
3.5%) accuracy (average of 5 10-fold cv) on predicting a successful pho-
netic verbal fluency score (over 70th percentile in correct total words
generated -FAS-).
Conclusions: Results highlight the relevance of switching in phonetic
verbal fluency and confirm that this frontal-lobe related strategy is the
core domain beyond this task. Our results also show that in Spanish,
both swtiching and clustering referred to syllables help to explain the
variance in perfomance. Although further analysis are needed, when
studying verbal fluency performance, not only universal cognitive, but
also language-specific variables are required in order to fully understand
this phenomenon.
Correspondence: Gorka Navarrete, Psychology, Universidad de La La-
guna, Campus de Guajara s/n, La Laguna 38205, Spain. E-mail:
gorkang@gmail.com 

N. PAQUETTE, B.G. FRANKENBERGER, O. FLOREA, J. TREM-
BLAY, P. VANNASING, R. BELAND, F. LEPORE & M. LASSONDE.
Using Near-Infrared Spectroscopy to Assess Receptive Language in
Healthy Adults.
Objective: In recent decades, functional magnetic resonance imaging
(fMRI), a non-invasive technique, has proven to be more effective than
the Wada test in the evaluation of language lateralization in special pop-
ulations such as persons with epilespy and children. However, fMRI re-
quires that subjects remain motionless during data acquisition, making
the assessment of expressive language difficult particularly in young
children. Near-Infrared spectroscopy (NIRS) is a non-invasive technique
that has been shown to be more tolerant to motion artifacts. Given this
advantage, NIRS has been used in recent years to study expressive lan-
guage in special populations. However, NIRS has been used sparingly
in the study of other language functions such as receptive language. The
aim of the present study is to expand the use of NIRS studying the lo-
calization of cerebral areas involved in language comprehension.
Participants and Methods: Four native French speakers, with no
knowledge of the Arabic language, listened to a story read aloud by a
bilingual speaker both in French and in Arabic.
Results: Results revealed that activation, mainly localized in the left
temporal area, was significantly higher when participants were listen-
ing to the French than to the Arabic story.
Conclusions: These preliminary results suggest that NIRS may be a
useful technique to assess receptive language in adults. This informa-
tion will be the basis for further studies related to receptive language
development in children.

Correspondence: Natacha Paquette, Psychologie, Universite de Mon-
treal, C.P. 6128, succursale Centre-Ville, Montréal,, QC H3C 3J7,
Canada. E-mail: natacha.paquette@umontreal.ca 

F.W. SABB, J. ERICKSON, D. LAU, X.E. CAGIGAS, R.A. POL-
DRACK, T.D. CANNON, E.D. LONDON, N.B. FREIMER &
R.M. BILDER. Covariation between measures of executive func-
tion: Experimental correlates for Task-Switching in a healthy com-
munity sample [The UCLA LA2k Study].
Objective: Cognitive control is a latent construct with multiple compo-
nent functions including working memory (WM), response inhibition,
and task/set switching (TS). Classic neuropsychological TS tasks in-
cluding WCST and TRAILS are reliable, but confound switching with
other components that are difficult to measure separately. Using a switch-
ing task from the cognitive neuroscience literature, we examined po-
tential sources of variance for switching in comparison to a neuropsy-
chological switching task (Color-Trails test [CTT]).
Participants and Methods: 186 right-handed participants completed
a large test battery for the Consortium for Neuropsychiatric Phe-
nomics, including a Color-Shape TS task (CST, Miyake&Friedman,
2004), a WM capacity task (Cannon etal, 2002), a computer-based
Stroop (Holmes&Pizzagalli, 2008), as well as neuropsychological as-
sessments involving switching (Color Trails; CTT) and general abil-
ity (Vocabulary&MatrixReasoning).
Results: The CST task showed significant switching costs (switch mi-
nus repeat trial RT, 258ms, t[1,185]=23.0) and interference (incon-
gruent minus congruent response mapping, 49ms, t[1,185]=6.5). Stroop
showed significant interference (incongruent minus congruent color-
word, 134ms, t[1,185]=25.7). CTT Interference was 1.14/0.57
(mean/sd).
Pearson’s correlations between CTT Interference and CST interference
was 0.15(p=0.04), and cost 0.02(p=0.83). Correlations between CTT
and Stroop Interference was -0.01(p=0.89) and CTT Time-2 and Stroop
was 0.19(p=0.01). Correlations between measures of interference in
Stroop and Color/Shape Task was 0.24(p=0.001). Correlations between
CST cost and Stroop was 0.17(p=0.02) and Cost and WM accuracy
was 0.07(p<0.4).
Conclusions: We found that the CST is correlated with other measures
of switching, including Stroop and Color-Trails. There was no relation-
ship between switching and WM, both components of cognitive control.
Further analyses are underway.
Correspondence: Fred W. Sabb, Ph.D., Semel Institute, UCLA, 760 West-
wood Plaza, Suite C8-881, Los Angeles, CA 90095, United States. E-
mail: FSabb@mednet.ucla.edu 

M.T. SCHMID, G. ÅRDAL, M. STRAND, A. LUND & . HAMMAR. Ex-
ecutive functioning in patients with First episode Major Depression
andinpatientswithRecurrentMajorDepression-Preliminaryresults.
Objective: Impairment in Executive Functioning (EF) in the acute phase
of recurrent MDD is well documented. However, few studies have inves-
tigated EF in MDD patients that experience their first depressive episode,
and findings in this field are inconclusive. Further, previous studies sug-
gest that cognitive impairment worsens for every episode of depression.
The aim of the ongoing study is to assess the role of diagnostic subtype
on performance in EF in patients with first episode MDD (FE) and pa-
tients with recurrent MDD (RC). 
We expected that the RC group would show impairment on EF com-
pared to the control group. Further, we expected that the FE group would
perform equal to the control group.
Participants and Methods: EF was investigated groups of 10 FE and
10 RC patients (age 18-45) with a DSM-IV diagnosis of MDD, in the
acute phase of illness, using four tests (Verbal fluency, Color- Word In-
terference, Trail making, Tower) from the Delis Kaplan Executive Func-
tion System (D-KEFS). Inclusion criteria was a Hamilton Depression
Rating Scale (HDRS) score of >18. The patients were compared with a
group of 10 healthy matched control subjects.
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Results: Preliminary results show that the RC and the FE group per-
formed significantly poorer on EF measures of Inhibition and Category
(verbal) Fluency compared to the control group. Importantly, all other
measures of EF were preserved in the two patient groups.
Conclusions: In conclusion, preliminary analysis show that patients
with MDD, independent of diagnostic subtype, show impairment in spe-
cific aspects of EF, namely Inhibition and Category (verbal) fluency.
Correspondence: Marit T. Schmid, PhD student, cand.psychol, Depart-
ment of biological and medical psychology, Institute of clinical neu-
ropsychology, Jonas Liesvei 91, Bergen 5009, Norway. E-mail: marit.
schmid@psybp.uib.no 

M. SITSKOORN. Neural Correlates of the Seven Sins.
Objective: Greed, lust, gluttony, sloth, envy, pride and wrath. The seven
sins are strong motivators for our behaviour in daily life and when they
get out of hand they become central to several clinical syndromes. Knowl-
edge of their neural correlates is therefore of both clinical and general
importance. The present study is a literature search in an attempt to un-
derpin these neural correlates.
Participants and Methods: An extensive literature search was con-
ducted in the field of cognitive/emotional/social neuroscience on topics
related to the seven sins.
Results: Based on the reviewed literature it is concluded that each of
the seven sins and the ability to resist their temptations rely on a neu-
ral network in which elements from the reward system, the pain net-
work and other specific parts of the frontal lobe play an important role.
The different sins have specific and overlapping neural correlates.
Conclusions: The possible neural correlates of each separate sin and the
ability to have control over them will be covered. In addition, the possible
implications of this knowledge for several clinical syndromes and proso-
cial and anti-social behaviour in the general population will be discussed.
Correspondence: Margriet Sitskoorn, Ph.D., Faculty of Social and Be-
havioural sciences, University of Tilburg, PO Box 90135, Tilburg 5000
LE, Netherlands. E-mail: m.m.sitskoorn@uvt.nl 

N.A. THOMAS & L.J. ELIAS. Do Perceptual Asymmetries Differ in
Peripersonal and Extrapersonal Space?
Objective: A space-based dissociation has been observed in clinical hem-
ineglect wherein neglect can be specific to either peripersonal or ex-
trapersonal space. This same dissociation might occur in pseudoneglect,
where both space-based and visual field differences have been observed.
The greyscales task has been used with both clinical and non-clinical
populations to measure hemispatial neglect and perceptual asymmetries.
Participants and Methods: Upper and bottom visual field differences
were examined within-subjects (N=39 right-handers), by presenting the
greyscales task in both peripersonal and extrapersonal space. Greyscales
were either equiluminant or had slight luminance differences.
Results: Accuracy and bias scores were calculated. The typical leftward
bias was observed to be strongest in the bottom visual field; however no
space-based differences were observed. Participants were more accu-
racy in the upper visual field in extrapersonal space.
Conclusions: There is some support for the suggestion that there is an
upper visual field advantage for processing extrapersonal space. It ap-
pears that perceptual biases differ between the upper and bottom vi-
sual fields, but this is not related to space-based perceptual biases.
Correspondence: Nicole A. Thomas, B.A. (Hon), Psychology, University
of Saskatchewan, 9 Campus Dr., Saskatoon, SK S7N 5A5, Canada. E-
mail: nicole.thomas@usask.ca 

J.A. VALLUZZI, P. ST. CLAIR, X.E. CAGIGAS, F.W. SABB, C.E. BEAR-
DEN, E.D. LONDON, T.D. CANNON, N.B. FREIMER & R.M. BILDER.
Chronotype and Neuropsychological Measures of Cognitive Ability
in a Large Community Sample [The UCLA LA2k Study].
Objective: Chronotype, or circadian typology (morningness/evening-
ness), reflects one’s preference to be alert and active early or late in the
day. Previous research has shown a relationship between chronotype and

cognition such that evening types are more likely to have higher IQ es-
timates regardless of the time of day in which testing occurs. Chrono-
type has also been proposed as an endophenotype for both ADHD and
Bipolar Disorder and thus, the effect of chronotype on cognitive per-
formance in healthy individuals is an important factor in the study of
these psychiatric populations. Here we examine the effect of chronotype
on cognitive performance in a large community sample.
Participants and Methods: As part of the Consortium for Neuropsy-
chiatric Phenomics, a sample of 182 right-handed adult participants
completed the Munich Chronotype Questionnaire (MCTQ) to assess morn-
ingness/eveningness, the Color Trails Test (CTT) to assess processing
speed, and subtests from the Wechsler Adult Intelligence Scale – Fourth
Edition (WAIS-IV) as measures of verbal comprehension, perceptual rea-
soning, and working memory. Chronotype and cognitive measures were
adjusted by age or education, when such adjustments were indicated.
Results: Bivariate correlations demonstrated that a person’s midpoint of
sleepon freedays (aderivedpredictorof chronotype)andonset of sleepwere
positively associated with perceptual reasoning and verbal comprehension.
Sleep duration was positively correlated with processing speed. Extremely
earlychronotypeswerenegativelycorrelatedwithperceptual reasoning,while
late chronotypes were positively correlated with verbal comprehension.
Conclusions: These results provide preliminary evidence for the rela-
tionship between cognitive ability and circadian typology. Further analy-
ses are currently underway.
Correspondence: Jessica A. Valluzzi, M.A., Psychiatry, UCLA, 760 West-
wood Plaza, C9-747, Los Angeles, CA 90095, United States. E-mail:
jvalluzzi@mednet.ucla.edu 

S. YAMIN, I. WALTERS & E. KOTSOPOULOS.The Role of Task Dif-
ficulty on Processing and Storage in Working Memory: Evidence for
Single Capacity Models.
Objective: Research suggests that cognitive resources are a single flexi-
ble facility of limited capacity that can accomplish both processing and
temporary storage of information; when processing or storage demand
exceeds a predetermined limit, performance deteriorates. This suggests
a trade-off between processing and storage in working memory. The study
aimed to examine the relationship between processing and storage using
a modified version of the task-span procedure designed by Logan (2004).
Participants and Methods: 16 individuals performed a working mem-
ory task consisting of two types of conditions: a perform condition
whereby individuals were given lists of task names followed by lists of
stimuli on which to perform the tasks on; and a recall condition where
individuals were given lists of task names and then cues to recall the
names of the task. Tasks were also grouped based on the difficulty within
sequences. The list-length of tasks to be recalled was 4, 6 and 8.
Results: A series of ANOVAs revealed greater accuracy in the recall con-
dition compared with the perform condition (p<.01). Faster reaction
times and greater accuracy was found in the easy versus hard condition
(p<.05). As expected there was a significant difference in accuracy be-
tween list-lengths 4, 6 and 8 (p<.05).
Conclusions: The results suggest that additional processing require-
ments impaired recall particularly when dual tasking and when pro-
cessing requirements increased. Contrary to Logan (2004), there was a
dual task decrement when storage and processing tasks were combined.
These findings implicate a central processing limit in working memory
which must accommodate both processing and storage.
Correspondence: Sami Yamin, DPsych (Clinical Neuropsychology), Vic-
toria University, 393 Centre Road, Berwick, Melbourne, VIC 3806, Aus-
tralia. E-mail: syamin@three.com.au 

S. YAMIN, I. WALTERS & E. KOTSOPOULOS. Understanding the
Relationship between Task Switching and Working Memory: Us-
ing a Modified Task-Span Procedure.
Objective: The task-span procedure (Logan, 2004) is used to ex-
amine the relationship between task switching and working mem-
ory. The current study modified the procedure to account for prepara-
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tory factors that may occur in the interstimulus interval between
tasks. The aim of the current experiment was twofold: to examine
the effect of working memory load on task switching and to develop
an improved measure of reaction time cost associated with this
process.
Participants and Methods: 16 individuals performed a working mem-
ory task comprising two types of conditions: a perform condition where
individuals were given lists of task names followed by lists of stimuli to
perform the tasks on; and a recall condition where individuals were given
lists of task names and then cues to recall the names of the tasks. The
modified task-span procedure required participants to learn associa-
tions between shapes and task-names in the study phase.
Results: A series of ANOVAs were conducted on accuracy and reaction time
data. Accuracy remained stable as the number of switches within a trial in-
creased (list length). However accuracy decreased as the number of tasks
required to be performed within a sequence increased. Reaction time data
was variable and did not point to significant switch costs across conditions.
Conclusions: Contrary to Logan’s (2004) formulations, the results
demonstrated that switch costs do not occur between tasks. Instead switch
costs are seen in the alternation between storage and processing and
that this trade-off represents true switch costs. The findings suggest that
switch costs are best measured within tasks rather than between tasks.
Correspondence: Sami Yamin, DPsych (Clinical Neuropsychology), Vic-
toria University, 393 Centre Road, Berwick, Melbourne, VIC 3806, Aus-
tralia. E-mail: syamin@three.com.au 

K.ZUCKERMAN,A.MARGOLIS&G.KURIAKOSE.ComparingThree
ChildrensDraw-aClockTestSystems;QuantifyingQualitativeErrors.
Objective: The Clock Drawing Task (CDT) was originally used to detect
cognitive changes in elderly patients with Alzheimer’s or dementia. In re-
cent years the CDT has been used with children as a means to gain insight
into the development of executive functioning. Past studies using the Chil-
dren’s Draw A Clock Test (CDCT) have found that children with ADHD
and/or reading disorders tend to demonstrate greater deficits in executive
functions than do typically developing children. This study will compare
three scoring systems for the CDCT that have been developed over the last
twenty years in order to highlight strengths and weaknesses in each.
Participants and Methods: This study focuses on the importance of quan-
titative error analysis for understanding how groups of children perform
the task. The most recent scoring system, introduced in NEPSY II, yields
an overall score rather than individual scores for the various types of er-
rors. Likewise, Cohen’s clock scoring system also qualitatively lists the er-
rors made by children. Rather than giving a specific score for each error
present, it simply states what qualitative error is present. The scoring sys-
tem used in the present study (Kirk, Margolis, Cardegna, McCarthy & Mc-
Cauliffe, 2000) quantifies children’s qualitative errors by giving individual
andspecific scores for eacherrorpresent,providing theexaminerwithgreater
insight into the child’s strengths and weaknesses. We examined eighty clocks
drawn by typically developing children between the ages of 5 and 17.
Results: Quantifying the qualitative errors reveals developmental trends
in spatial planning and conceptual knowledge, as well as spatial plan-
ning errors and conceptual knowledge errors.
Conclusions: Because research and interest in the CDCT have grown in
recent decades, it is important to analyze and compare the various scoring
systems in order to unearth what scores are most relevant and important.
Correspondence: Karli Zuckerman, University of Georgia, 173 Magno-
lia Bluff dr., Athens, GA 30601, United States. E-mail: klz531@uga.edu 

G. ÅRDAL, M. SCHMID & . HAMMAR. Impaired cognitive inhibi-
tion - a trait marker for recurrent depression? Results from a ten
year follow up study.
Objective: Cognitive impairment in the acute phase of depression is well
documented. However, less is known about how this impairment evolves
in relation to symptom reduction and remission in a long – term per-
spective. The aim of this study was to examine cognitive functioning
with the Stroop-paradigm in short and long -term follow up in patients
with unipolar recurrent major depressive disorder (MDD).

Participants and Methods: 19 patients diagnosed with recurrent MDD
and 19 individually matched controls were tested using the Stroop
color word interference task at three occasions; in acute phase, after
six months, and after ten years. Mean symptom score as measured by
the Hamilton Depression Rating Scale (HDRS) were 22 in the acute
phase of illness, 8.6 in the six months follow up and 5.5 in the 10
year follow up, indicating that the patient group were in symptom re-
duction in the short term follow up and in remission in the long-term
follow up.
Results: The results show that the two groups performed equal on the
Color and Word cards in both the acute phase of illness, short (6 months)
and long -term (10 year) follow up. However, the patients were im-
paired compared to the control group on the inhibition condition in all
test occasions.
Conclusions: In conclusion, the results show a long lasting cognitive
impairment in inhibition which is present 10 year after acute phase de-
spite significant improvement in depression symptoms. This indicates
that the cognitive impairment associated with acute phase of MDD is
long lasting despite symptom reduction and recovery.
Correspondence: Guro Årdal, Ph-D Student, University of Bergen,
Jonas Lies vei 91, Bergen 5009, Norway. E-mail: guro.ardal@psybp.
uib.no

Electrophysiology/EEG/ERP

D.A. GOOD, J. FAIR & M.J. LARSON.Empathy and Error Processing.
Objective: Recent research suggests a relationship between the evalu-
ative control function of performance monitoring and empathy. Perfor-
mance monitoring can be measured using post-error reaction time slow-
ing, the error-related negativity (ERN), and the post-error positivity (Pe)
components of the scalp-recorded event-related potential (ERP). We hy-
pothesized that increased empathy would be associated with increased
reflections of performance monitoring (i.e., the ERN) and that specific
aspects of empathy (i.e. empathic concern) would account for the ma-
jority of this relationship.
Participants and Methods: Thirty healthy participants completed two
measures of empathy, the Interpersonal Reactivity Index (IRI) and the
Empathy Quotient (EQ), and a modified Stroop task while high-den-
sity ERPs were recorded. Pearson’s correlation analyses and partial
correlations were used to control for the effect of negative affect and test
the relationship between performance-monitoring indices and measures
of empathy.
Results: Post-error slowing was associated with increased Empathic
Personal Distress on the IRI. ERN amplitude was related to overall Em-
pathy score on the EQ and the Fantasy Subscale of the IRI. The Pe was
not related to measures of empathy. Results remained consistent after
controlling for negative affect. Results of the partial correlation also pro-
duced an additional relationship between ERN amplitude and Empathic
Concern on the IRI. This relationship was significant only when con-
trolling for negative affect.
Conclusions: Findings support a connection between empathy and neu-
ral reflections of performance monitoring. Findings also suggest that
negative affect can obscure the relationship between ERN amplitude
and Empathic Concern. Vigilance is proposed as a possible explanation
for the connection between ERN amplitude and empathy.
Correspondence: Daniel A. Good, Brigham Young University, 395 N
100 E, Pleasant Grove, UT 84062, United States. E-mail: dag1978@
hotmail.com

W.D. KILLGORE, K.L. SMITH, R.M. REICHARDT, D.B. KILLGORE
& T.J. BALKIN. Intellectual Capacity is Related to REM Sleep Fol-
lowing Sleep Deprivation.
Objective: Some evidence suggests that rapid Eye Movement (REM)
sleep increases following acquisition of new learning, and the magni-
tude of the REM increases is correlated with intelligence. The relation-
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ship between intellectual ability and the subsequent architecture of re-
covery sleep following a cognitively demanding period of sleep depri-
vation has not been studied. Therefore, we examined the relationship
between intelligence and polysomnographically scored sleep following
two nights of continuous wakefulness.
Participants and Methods: Thirty-four (18 men) healthy partici-
pants completed the Wechsler Abbreviated Scale of Intelligence (WASI)
as an estimate of Full Scale (FSIQ). After a baseline night of sleep (8
hours in bed), participants were deprived of sleep for 61 hours, fol-
lowed by 12 hours of recovery sleep monitored with polysomnogra-
phy. Polysomnographically measured sleep stage data were correlated
with FSIQ.
Results: Measured intelligence (FSIQ) was significantly (p<.05) corre-
lated with several measures of sleep duration and quality, including to-
tal sleep time, sleep efficiency, percent of total sleep that was REM, and
actual time spent in REM sleep. In contrast, FSIQ was unrelated to la-
tency to REM, number of awakenings, or any quality or duration in-
dices related to Stage 1, Stage 2, or slow wave sleep.
Conclusions: Higher intelligence was positively related to the quality
and duration of recovery sleep following a cognitively demanding pe-
riod of continuous wakefulness, especially for measures of REM sleep.
Findings suggest that individuals with higher intelligence spent more of
their recovery sleep time in REM sleep than those with lower intelli-
gence. Additional research will be necessary to clarify the directional na-
ture of this relationship.
Correspondence: William D. Killgore, Ph.D., Psychiatry, Harvard Med-
ical School, Brain Imaging Center, McLean Hospital, 115 Mill Street,
Belmont, MA 02478, United States. E-mail: killgore@mclean.harvard.
edu

C. LUKIE & C.B. HOLROYD. Neural Mechanisms of Individual Dif-
ferences in Personality Traits.
Objective: Individual differences may influence the manner in which
an individual learns from their environment and monitors their behav-
iour. We investigated the impact of individual differences in personal-
ity traits related to impulsivity on the feedback error related negativity
(fERN).
Participants and Methods: Participants included 39 undergraduate
students at the University of Victoria. An ongoing EEG was recorded
using BrainVision Recorder from 41 electrodes mounted in a fitted ny-
lon cap with a standard 10-20 layout. Participants engaged in a com-
puterized T-maze task in which they navigated their way through a maze
in search of rewarding stimuli. The fERN was determined for each par-
ticipant by subtracting the average ERP elicited by the reward feedback
from the average ERP elicited from the no-reward feedback. Lastly, all
participants completed a computerized version of the Impulsiveness
Questionnaire (I7).
Results: Based on their I7 Empathy subscale scores, participants were
grouped into top and bottom quartiles of high (n = 10, M = 17.1) and
low (n = 16, M = 9.56) groups. The difference in fERN amplitude be-
tween the high (M = -8.66μV, SD = 2.90μV) and low (M = -5.08μV, SD
= 2.32μV) empathy groups was significant (t(24) = 3.45, p = < 0.05,
corrected for multiple comparisons).
Conclusions: Individuals with high empathy scores had a larger fERN
in comparison to those with low scores. These results suggest that indi-
viduals high on traits of empathy may be more perceptive of their en-
vironment and more sensitive to feedback; alternatively, they may be
more motivated to please the experimenter and have a stronger sense of
personal involvement in the task.
Correspondence: Carmen Lukie, University of Victoria, 3800 Finnerty
Rd., Victoria, BC V8P 5C2, Canada. E-mail: clukie@uvic.ca 

P. MOLFESE. Neural Correlates of Response to Intervention in
Children.
Objective: The objective of this study was to explore the use of Event-
Related Potentials (ERPs) to identify neural correlates of instructional

response.  It was hypothesized that, as in previous studies using Mag-
netoencephalography (MEG) and functional Magnetic Resonance Imag-
ing (fMRI), an ERP study would find significant differences between
three groups of children: typically developing children, children re-
sponding to a reading intervention, and children who were inadequately
responding to intervention.
Participants and Methods: To evaluate these hypotheses, 23 children
participating in an ongoing reading intervention project were recruited.
ERPs were recorded using 128 electrodes in both a word/non-word dis-
crimination task and a rhyming task. These ERPs were quantified both
using traditional peak amplitude measures, as well as minimum-norm
source data.
Results: Results identified that ERPs discriminated among typically de-
veloping children, those responding adequately to a reading interven-
tion, and those responding inadequately. These effects occurred as main
effects and interactions with other variables: stimuli, hemisphere, and
region. Source analysis identified similar results, replicating some find-
ings from previous MEG and fMRI studies.
Conclusions: Similarities between adequate responders and typically
developing children were attributed to normalization in brain activa-
tion discussed at length in previous reports. While continuing differ-
ences between the typically developing and responding groups sug-
gest that, while these previously at-risk readers now read at average
levels, the process that their brains use to read is different. This im-
plies the presence of a compensatory mechanism in the processing of
the stimuli.
Correspondence: Peter Molfese, Ph.D., Yale Child Study Center, 327
Saint John St. #F, New Haven, CT 06511, United States. E-mail: peter.
molfese@yale.edu 

R. SOLIS, J. RICARDO-GARCELL, Y. RODRÍGUEZ-AGUDELO,
U. RODRÍGUEZ & M. RODRÍGUEZ. Involuntary attention in
Parkinson’s disease: an event related potential study.
Objective: Involuntary attention is an automatic selection capacity
for potentially relevant but initially not processed stimuli. It has been
studied using the Event Related Potential (ERP) technique with au-
ditory distraction tasks. The obtained distraction potential consists of
three components: the mismatch negativity (MMN), related to auto-
matic irregularity detection; P3a, the electrophysiological index of at-
tentional capture; and reorientation negativity (RON), an indicator
of cognitive return to the relevant task. Dopamine has been associ-
ated to the generation of this potential. In turn, Parkinson’s disease
(PD) results from striatal dopaminergic depletion, producing neu-
ropsychological impairment.
The objective of this work was to study the electrophysiological char-
acteristics of involuntary attention and its association with neuropsy-
chological impairment in PD.
Participants and Methods: Fifteen patients with PD and 15 controls
responded to an auditory distraction paradigm while an EEG was ob-
tained. They were administered a neuropsychological battery for exec-
utive functions as well. The distraction potential resulted from the sub-
traction of the electrophysiological response to standard stimuli from
the response to distracting stimuli.
Results: The PD group showed lower MMN and P3a amplitudes, as well
as poorer performance in cognitive flexibility and working memory, com-
pared to controls (p<0.05). MMN and P3a were inversely associated to
perseverations and number of errors (p<0.05). There were no signifi-
cant differences in RON amplitudes.
Conclusions: We found impairment in the auditory irregularity auto-
matic detection and involuntary attentional capture in the PD group,
but not in their reorientation to the primary task. These alterations could
be related to other cognitive alterations previously reported in neu-
ropsychological studies.
Correspondence: Rodolfo Solis, Psychologist, Neuropsicología, Insti-
tuto Nacional de Neurología y Neurocirugía “Manuel Velasco Suárez”,
Insurgentes Sur 3877, Col. La Fama, Mexico City 14269, Mexico. E-
mail: rodolfoso@hotmail.com 
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Epilepsy/Seizures

K. BLACKSTONE, S. CAYLESS, J. KREIDER, J. MAYO, W.D. GAIL-
LARD & M.M. BERL. Executive Functioning Profile in Pediatric
Epilepsy.
Objective: Executive functioning (EF) skills have been found to be im-
paired in children with epilepsy (CWE); however, previous studies in-
cluded largely lower functioning and generalized epilepsy. We aimed to
delineate EF profiles of children that are higher functioning and have
localization-related epilepsy.
Participants and Methods: CWE were included in the study if they
underwent a neuropsychological evaluation including the Behavior Rat-
ing Index of Executive Functioning (BRIEF), a parent-rating measure
of daily EF in children. 122 CWE were included (66 M; ages: 3-19,
mean: 9.7; FSIQ mean: 93). 107 (88%) had localization-related epilepsy
(39 secondarily generalized) and 15 (12%) were primarily generalized
(age of onset mean: 5.7 years, range 0.5 to 16.0; antiepileptic drugs
(AED) mean: 1.7, range: 0-3).
Results: 62% of the sample displayed clinically elevated scores on
one or more scales and 33% on four or more. Children met clinical
significance (T>65) more frequently on subscales from the Metacog-
nitive Index (ranging from 31-45% of the sample) compared to the
Behavior Regulation Index (ranging from 18-27%). EF problems
were negatively correlated with IQ (p<.01) except for Organization
of Materials (p=.66). Greater duration of epilepsy, earlier age of on-
set, and abnormal MRI findings were associated with increased ex-
ecutive dysfunction (p<.05). Age, gender, epilepsy type, seizure fo-
cus and number of AEDs were not significantly related to BRIEF
scores.
Conclusions: CWE demonstrated a distinct profile of metacognitive
difficulties on the BRIEF, with nearly half of the sample having clini-
cally elevated scores for Working Memory and Plan/Organization. This
is consistent with the observation that the Inattentive subtype of ADHD
is more common in CWE. Seizure characteristics are not uniformly in-
dicative of executive dysfunction. Even in a referred population, one-
third of the sample did not reach clinical significance on any aspect of
EF, demonstrating that a subset of CWE have good executive control.
Correspondence: Kaitlin Blackstone, B.A., Neuropsychology, Children’s
National Medical Center, 1348 Independence Ave SE, Washington, DC
20003, United States. E-mail: kblackst@cnmc.org 

M. BLACKWELL, J.H. SANZ, E. DEMATT, A.L. HARTMAN & C.F. SA-
LORIO.BehavioralDifficultiesafterLeftandRightHemispherectomy.
Objective: Parents of children who undergo hemispherectomy for in-
tractable seizures report behavior problems as a primary concern after
surgery, yet research is limited in this area. We sought to (1) investi-
gate patterns of symptoms in children after left or right hemispherec-
tomy surgery and (2) validate a novel list of behavior descriptors in this
population.
Participants and Methods: Parents of 17 children [9 right hemi-
spherectomy (RH); 8 left hemispherectomy (LH)] completed the BASC
and BRIEF. Parents also selected their children’s behaviors from a list
of frequently-reported descriptors. Mean age (9.2 years) and time since
surgery (4.2 years) did not differ between groups (p>0.1).
Results: Parents endorsed multiple concerns on the BASC and BRIEF.
Distinct differences in cognitive profiles were found between RH and
LH. Scale elevations on BRIEF GEC, Working Memory, Behavior Reg-
ulation, and Self Monitoring, and on BASC Hyperactivity, were more
frequently seen in LH. In contrast, RH displayed greater scale eleva-
tions on BASC ADL and Withdrawal, and on BRIEF Initiation scales.
LH were more likely to be described as “energetic” and “silly,” whereas
RH were “irritable,” “moody,” and “sad.” Endorsements of simple de-
scriptive terms mapped onto BASC and BRIEF scales that describe sim-
ilar problems (e.g., parents who endorsed “silly” also rated their child
significantly higher (p<0.05) on several scales, including BASC Hyper-
activity, and BRIEF Inhibit).

Conclusions: Behavior patterns differ depending on side of hemi-
spherectomy surgery. Also, symptom descriptors commonly used by par-
ents can be related to standardized measures. Accurately identifying be-
havior patterns after surgery is critical for targeted psychosocial
interventions.
Correspondence: Cynthia Salorio, Ph.D., Neuropsychology, Kennedy
Krieger Institute, 707 Broadway, Batimore, MD 21205, United States.
E-mail: salorio@kennedykrieger.org 

B.A. BOATWRIGHT, R.J. HEINRICHS, D.K. SOETAERT &
L.E. BAADE. MCMI-III Dependent Scale and Differentiation of
Epileptic and Non-Epileptic Seizure Patients.
Objective: Differentiation between patients with epileptic seizures (ES)
and non-epileptic seizures (NES) is often aided by the use of personal-
ity testing. Elevations on the Minnesota Multiphasic Personality Inven-
tory-2 (MMPI-2) scales 1 (Hypochondriasis) and 3 (Hysteria) are of-
ten present in NES patients. On a video EEG unit, it has been noted that
NES patients often have elevations of the Millon Clinical Multiaxial In-
ventory-III (MCMI-III) Dependent scale. The current study examines
the Dependent scale to determine its diagnostic utility in differentiating
ES and NES patients.
Participants and Methods: This study included 77 inpatients on a
video-EEG unit of a comprehensive epilepsy center. The MMPI-2 and
MCMI-III were administered, and diagnosis by an Epileptologist was
based on Video EEG-data (27 patients ES; 50 patients NES). Scale 3
(Dependent) on the MCMI-III was used as a dependent measure in a se-
ries of regression analyses.
Results: NES patients with an elevated MMPI-2 Scale 1 were likely to
have an elevated Dependent scale on the MCMI-III (R2=.13, F(2, 47) =
3.58, p<.01. However, ES patients with elevated MMPI-2 scales 1 and/or
3 did not show elevations on the MCMI-III Dependent Scale.
Conclusions: Patients with elevations on MMPI-2 Scale 1 and MCMI-
III Dependent scale are more likely to be diagnosed as NES. ES patients
do not show elevations on the Dependent scale, even when MMPI-2
Scales 1 and 3 are high. The Dependent scale is shown to have utility
in differentiation between ES and NES patients. Further research into
this scale and NES patients should follow.
Correspondence: Brian A. Boatwright, Clinical Psychology, Psychiatry
and Behavioral Sciences, University of Kansas School of Medicine-Wi-
chita, 1010 N. Kansas, Wichita, KS 67214, United States. E-mail: brian.
boatwright@att.net 

N.M. BOGOD, M. SINDEN & S. YEUNG. Very rapid forgetting and
autobiographical memory loss in new onset ideopathic adult
epilepsy.
Objective: Investigations of the rare phenomenon of very rapid forget-
ting and autobiographical memory loss in ideopathic adult epilepsy.
Participants and Methods: 41 y.o. Caucasian male with new onset
epilepsy of one year duration seen in collaboration with behavioral neu-
rology. Investigated by neuropsychology, behavioral neurology, and sub-
sequently by an epileptologist with follow up pending.
Results: Observed nocturnal seizures suggestive of partial-complex
epilepsy. EEG confirmed non-dominant temporal lobe epilepsy (TLE).
Structural brain imaging normal. Treated with anti-epileptic medication
with zero witnessed seizures over preceding two weeks. Overall perform-
ance on a comprehensive neuropsychological test battery normal in all re-
spects. Psychological functioning normal. Autobiographical Memory In-
ventory revealed significant loss of remote memory with a temporal
gradient (episodic loss > semantic). One-week follow-up revealed sub-
stantial loss of ability to recall almost all details of the recent testing ex-
perience. Referral to an epileptologist to investigate whether subthresh-
old/unwitnessed seizures contributing/maintaining abnormal forgetting
and impaired remote memory. Long term neuropsychological follow-up
post-treatment and further investigation by the epileptologist is pending.
Conclusions: Patient with EEG confirmed adult onset ideopathic TLE
who appears neuropsychologically normal on standard tests including
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memory, but who has experienced forgetting of most new information,
episodic > semantic, within 7 days of exposure, and autobiographical
memory loss with a temporal gradient (again episodic > semantic). This
is consistent with a very small literature reporting this rare condition in
TLE. We proposed the possibility that his forgetting was maintained by
unwittnessed/subthreshold seizure activity, and follow-up is pending af-
ter aggressive treatment by an epileptologist.
Correspondence: Nicholas M. Bogod, Ph.D., Neurosciences, Vancouver
General Hospital, Suite 412 - 2775 Heather Street, Vancouver, BC V5Z
1M9, Canada. E-mail: nicholas.bogod@vch.ca 

S.R. BONGIOLATTI, E.B. FENNELL & P.R. CARNEY. Attention in
Children with Epilepsy and Co-Morbid Sleep Disturbance.
Objective: Recent research has suggested that children with epilepsy
may be more susceptible to sleep disturbance. Although sleep distur-
bance has been associated with attention impairments in other pediatric
populations, few studies have examined this relationship in children with
epilepsy. We hypothesized that children with epilepsy with a higher fre-
quency of sleep disturbance would perform more poorly on measures of
attention than children with a lower frequency of sleep disturbance.
Participants and Methods: Nineteen children with epilepsy ages 6 to
12 years were recruited from a university-affiliated pediatric neurology
clinic. Participants were administered subtests of the Test of Everyday
Attention in Children (TEA-Ch). Parents completed a sleep question-
naire to assess frequency of sleep disturbance symptoms.
Results: Children were assigned to two sleep groups using a median
split of sleep questionnaire scores. Independent samples t-tests were em-
ployed to test whether children with epilepsy and a higher frequency of
sleep problems performed more poorly on the TEA-Ch than those with
a lower frequency of sleep problems. Results indicated that the High
Frequency group performed worse on a measure of sustained auditory
attention. There were no group differences on tests of selective atten-
tion or attentional control/switching.
Conclusions: Among children with epilepsy, those whose parents en-
dorse a higher frequency of sleep problems were found to have greater
difficulty sustaining attention to auditory information than those who
were reported to have fewer sleep problems. Additional research to ex-
amine the contribution of sleep disturbance to inattention and to de-
termine whether treating sleep disturbance might improve attention in
children with epilepsy is merited.
Correspondence: Susan R. Bongiolatti, Ph.D., Psychiatry and Psychol-
ogy, Cleveland Clinic, 9500 Euclid Ave. / P-57, Cleveland, OH 44195,
United States. E-mail: bongios2@ccf.org 

R.M. BUSCH, D. FLODEN, T.T. LINEWEAVER, J.S. CHAPIN, K. UN-
NWONGSE, T. WEHNER, R. DIAZ-ARRASTIA & I.M. NAJM. APOE
ε4 is Not Related to Hippocampal or Brain Volume in Patients with
Medically Intractable Temporal Lobe Epilepsy.
Objective: The apolipoprotein (ApoE) ε4 allele has been associated with
memory loss in patients with multiple neurological disorders (e.g., TBI,
multiple sclerosis, Alzheimer disease) and with reduced hippocampal
volumes in demented and nondemented elders, although these findings
have not been universal. Our recent research suggests that APOE ε4 is
associated with reduced memory performance in patients with long-
standing temporal lobe epilepsy (TLE). The current study sought to de-
termine if ε4 is also related to reduced hippocampal and brain volume
in patients with TLE.
Participants and Methods: MRI-based volumetric analyses of the hip-
pocampus and whole brain were conducted in 59 patients with med-
ically intractable mesial temporal lobe epilepsy due to hippocampal scle-
rosis (left TLE=31; right TLE=28). The distribution of ApoE genotypes
(ε4=13; non-ε4=46) was consistent with that typically observed in the
general population, and there were no significant differences between
the genotype groups on any demographic or seizure variables. Inde-
pendent samples t-tests were used to compare volumetric differences be-
tween patients with and without at least one ε4 allele.

Results: There were no significant differences in raw hippocampal or
whole brain volumes as a function of ε4 status. There were also no dif-
ferences between the study groups in hippocampal volumes after cor-
recting for total brain volumes. Patients with an ε4 allele showed a trend
toward having a smaller discrepancy between ipsilateral and contralat-
eral hippocampal volumes as compared to patients without this allele
(p=.06).
Conclusions: The APOE ε4 allele is not associated with significant hip-
pocampal or whole brain atrophy in patients with medically intractable
TLE. This research was funded by the Epilepsy Foundation, Postdoc-
toral Fellowship Program, with additional support from NIH (RO1
HD4817 and UO1 HD42652) and the US Department of Education
(H133A02052601).
Correspondence: Robyn M. Busch, Ph.D., Epilepsy Center, Cleveland
Clinic, 9500 Euclid Avenue, P57, Cleveland, OH 44111, United States.
E-mail: buschr@ccf.org 

J.S. CHAPIN, D. FLODEN, R. BUSCH, P. KLAAS, R. NAUGLE &
I. NAJM. Development of an equation to predict risk of verbal mem-
ory decline after left temporal lobectomy.
Objective: AA subset of patients experience verbal memory decline af-
ter left temporal lobectomy to treat epilepsy. Established predictors of
decline include better preoperative memory, mesial temporal sclerosis
(MTS), later age of epilepsy onset, and asymmetry on Wada testing.
Using preoperative data routinely available, we developed an equation
to predict risk of memory decline after left temporal lobectomy at the
individual patient level.
Participants and Methods: Adults who underwent left temporal lobec-
tomy and completed the WMS-III before and after surgery were included
(n=101). MTS was visualized on 3T MRI in 64 patients (63.4%), and
mean age of seizure onset was 14.2 (11.0). 97 of the 101 patients were
right-handed. Verbal memory was measured with the Auditory De-
layed Memory Index (ADM), and decline was based on reliable change
indices. Preoperative ADM, presence or absence of MTS, and age of on-
set were entered as potential predictors of presence or absence of mem-
ory decline using logistic regression. Because Wada testing is not rou-
tinely conducted at an increasing number of centers, these data were not
included. An equation was created to predict the likelihood of ADM de-
cline for an individual patient.
Results: Mean ADM decreased from 85.0 (15.1) to 81.0 (15.1), with
20 (19.8%) patients demonstrating decline. Age of onset was not a sig-
nificant predictor of decreased memory and was eliminated from fur-
ther analysis. Higher preoperative ADM score (p=.007) and presence
of MTS (p=.024) predicted ADM decline (p<.001).
Conclusions: Pending validation in an independent sample, use of this
regression equation will allow for more precise prediction of memory
decline on an individual patient level, using data routinely collected dur-
ing preoperative evaluations.
Correspondence: Jessica S. Chapin, Ph.D., Psychiatry & Psychology
P57, Cleveland Clinic, 9500 Euclid Ave. P57, Cleveland, OH 44195,
United States. E-mail: smerzj@ccf.org 

S.J. HUNTER, C. SINSIOCO, C. CASNAR, P. OGDEN &
M. KOHRMAN. Neurocognitive and Behavioral Outcomes of Pedi-
atric Epilepsy Surgery.
Objective: Intractable epilepsy is associated with cognitive and regula-
tory dysfunction. Children with chronic epilepsy show impairments with
learning, memory, attention, and executive skill development. With
seizure control, deficits can reduce or ameliorate. The objective of this
study was to assess functional and adaptive improvements in children
with intractable seizures who underwent resection surgery. We sought
to determine whether improvement in seizure control led to improved
neurocognitive and behavioral status.
Participants and Methods: 20 pediatric patients underwent compre-
hensive clinical pre and post surgery neuropsychological evaluations.
Measures included verbal, nonverbal, and full scale IQ performance;
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working memory, attention, and executive functioning; and parent be-
havioral report (BASC-II). Analysis of medical variables included age
of seizure onset, duration of epilepsy, age at time of surgery, laterality
of seizure focus, pathology of tissue removed, and number of antiseizure
medications.
Results: Results showed improvements in verbal abilities and executive
functioning. An increase in emotional and behavioral difficulties was also
observed, specifically internalizing symptoms. Regression analyses indi-
cated a relationship between reduction in seizure frequency and duration
of illness, gender, and length of time between surgery and evaluation.
Conclusions: Overall, increased functioning in areas pertinent to adap-
tive functioning was seen, although mood and behavioral control re-
mained variable. Results are discussed with regard to the need for on-
going supports and potential areas of specific intervention
Correspondence: Scott J. Hunter, Ph.D., Psychiatry, University of
Chicago, 5841 S. Maryland Ave., MC 3077, Chicago, IL 60637, United
States. E-mail: shunter@uchicago.edu 

S. KARANTZOULIS, A.K. TROYER, C. CARLSON & W.B. BARR.
Associative Memory Following Anterior Temporal Lobectomy.
Objective: There has been growing interest in the differential role of
mesial temporal lobe structures in memory. We sought to identify how
resection of hippocampus (considered essential for the integration of in-
formation across modalities) and associated neocortical structures (e.g.,
perirhinal cortex; essential for memory for single items) interferes with
associative learning using three novel recognition memory tasks.
Participants and Methods: Twenty-one individuals that underwent
unilateral anterior temporal lobectomy (ATL; M age = 42; M Educa-
tion = 15) were compared with 16 matched healthy controls (M age =
38; M Education = 16). Three computerized tasks involving word-word,
object-location, and face-name pairs were administered, together with
a set of neuropsychological measures.
Results: As expected, the ATL participants scored significantly below
the controls on all three associative memory tests. Also as expected, there
was a greater association- than item-recognition deficit in the ATL group
relative to controls. Contrary to expectations, there was no greater recog-
nition deficit for the associations between different (i.e., face-name pairs)
than between same (i.e., word-word pairs) types of items in the ATL
group relative to controls.
Conclusions: While the expected dissociation between across- vs. within-
modality associative memory did not emerge, the dissociation between as-
sociative and item memory following ATL was observed. These prelimi-
nary data suggest that the hippocampus may not contribute predominantly
to the associative learning and recall of information across modalities.
Correspondence: Stella Karantzoulis, PhD, New York University Med-
ical Center, 145 E. 32nd Street., Suite 514, New York, NY 10016, United
States. E-mail: stella.karantzoulis@nyumc.org 

B.M. KORMAN, M. DUCHOWNY, P. JAYAKAR, T. RESNICK &
G.J. REY. Memory in Pediatric Epilepsy: Effects of Histopathology
and Lesion Location on Word List Retrieval.
Objective: It is well-accepted that the adult hippocampal formation and
neocortex contribute to the storage and retrieval of information and ac-
quired lesions can disrupt these functions. The contribution of these
structures to memory in the child is less well understood. This study
evaluated the relationship between verbal memory performance and
lesion characteristics and location in children with intractable epilepsy.
We were particularly interested in determining whether additional in-
volvement of mesial temporal lobe structures resulted in greater mem-
ory impairment compared to lateral temporal involvement alone.
Participants and Methods: We assessed memory in 57 children (mean
age=12.69) undergoing surgery for intractable epilepsy due to
histopathologically confirmed focal cortical dysplasia. 42 subjects had
neocortical lesions alone (17 temporal; 25 extratemporal) and 15 sub-
jects had hippocampal sclerosis (HS) in addition to temporal neocorti-
cal lesions. Verbal memory was measured by delayed word list recall.

Results: Verbal memory was mildly impaired (z =-1) or worse in 56%
of the sample, with significant impairment (z =-2) in 25%. The pres-
ence of HS did not contribute to additional memory morbidity beyond
that of temporal or neocortical lesions with either bilateral (p=.660) or
unilateral pathology (p=.844). Memory was not significantly different
for patients with temporal vs. extratemporal lesions (p=.383).
Conclusions: Subjects with pathology in the hippocampus and neo-
cortex showed no greater memory deficit than subjects with neocortical
lesions alone. Temporal and extratemporal cortical pathology disrupted
memory performance equally, suggesting that neural networks subserving
declarative memory in children with epilepsy are vulnerable to disrup-
tion at multiple points with equivalent effect upon memory morbidity.
Correspondence: Brandon M. Korman, M.S., Psy.D., Brain Institute, Mi-
ami Children’s Hospital, 3100 SW 62nd Ave, Miami, FL 33155, United
States. E-mail: bkorman@mch.com 

M. KRISHNAN, D. LORING, K. MEADOR, E. ANDRESEN, L. WAX-
ENBERG & R. BAUER. The Roles of Depression, Healthcare Atti-
tudes, and Beliefs in Predicting Anti-Epileptic Drug Adherence.
Objective: Depression has been shown to be a substantial contributor
to reduced adherence to medication in numerous chronic illnesses, but
little research has investigated depression’s effect on adherence in
epilepsy. The present study attempts to determine the effect of depres-
sion on rates of anti-epileptic drug adherence as well as to explore the
roles of healthcare beliefs and attitudes in predicting adherence.
Participants and Methods: Patients (56) were recruited during out-
patient epilepsy clinics. They completed questionnaires to assess their
healthcare attitudes and beliefs as well as a structured clinical inter-
view for psychiatric disorders (MINI) and brief cognitive screening.
Adherence was measured using two self-report techniques, the Morisky
questionnaire and an additional retrospective self-report measure.
Results: No relationship between depression and reported rates of ad-
herence was found using either measure of adherence. The two meas-
ures of adherence were found to be predicted by different variables, with
the Morisky measurement predicted by performance on memory test-
ing, and health locus of control predicted retrospective report of adher-
ence. There was also weak association between measures of adherence.
Conclusions: The present study did not find a relationship between de-
pression and anti-epileptic drug adherence. Rather, a complex pattern
related healthcare knowledge and attitudes, cognition, and adherence.
This study highlights the need for additional investigation into anti-
epileptic drug adherence.
Correspondence: Mohan Krishnan, PhD, Mary Free Bed Rehabilitation
Hospital, 235 Wealthy St SE, Grand Rapids, MI 49503, United States.
E-mail: x.soulmirror.x@gmail.com 

J. LEE. General Cognitive Functioning Following Hemispherec-
tomy in Children with Intractable Seizures.
Objective: While hemispherectomy is a viable option for intractable
seizures in children, cognitive outcome data following hemispherectomy
remains sparse, particularly in regards to studies of verbal and per-
formance IQ. This current research explored intellectual functioning 5
to 30 years following hemispherectomy It was hypothesized that VIQ
would be higher than PIQ; specifically, that early left resection lead to
lower VIQ and that the opposite would be found following early right
resection.
Participants and Methods: Participants included 35 children and
adults (ages 4 to 29) for whom left (n=25) or right (n=10) hemi-
spherectomy was performed early in life. Wechsler IQ and selected sub-
test (i.e., Block Design and Vocabulary) scores were compared between
children with left and right hemispherectomies using ANOVAs.
Results: No differences were found by side of resection on Full Scale
IQ, Verbal IQ, Performance IQ, or the Vocabulary and Block Design sub-
tests. However, those who received left hemispherectomies exhibited
higher VIQ scores than PIQ scores compared those who received a right
resection or hemispherectomy.
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Conclusions: Utilizing cognitive outcome data following hemi-
spherectomy from the UCLA Pediatric Surgery Program, we did not
find differences in overall IQ based on side of hemispherectomy. Ver-
bal skills predominated in individuals whose right hemisphere remained
intact, which may reflect the brain’s ability to compensate for the re-
sected verbal hemisphere. Alternatively, it could be argued that lan-
guage had shifted prior to surgery in order to compensate for the re-
sected left hemisphere.
Correspondence: Justin Lee, MA, School of Psychology, Fuller Theolog-
ical Seminary, 121 S. Manhattan Pl. #211, Los Angeles, CA 90004,
United States. E-mail: 587846@gmail.com 

S. LUNDY KRIGBAUM, D. SARCO, M. GREGAS, M. TAKEOKA &
K.M. BOYER. Emotional, Behavioral and Executive Dysfunction is
Associated with a Greater Degree of Epileptiform Discharges in Chil-
dren with Benign Rolandic Epilepsy with Centro-Temporal Spikes
(BRECTS).
Objective: Increasing evidence links BRECTS with mild cognitive prob-
lems. Not clear, is how epileptic discharges affect the severity of neu-
ropsychological dysfunction. Frequent epileptiform discharges are
thought to impair cognition. However, the relationship between spike
discharges and neuropsychological function is not well understood.
Our exploratory investigation aimed to survey attention, executive func-
tions, emotional and behavioral adjustment of children with BRECTS
and correlate these data with spike frequency.
Participants and Methods: TTwenty-four children, aged 6-12 years
with EEG and neurological evaluation consistent with BRECTS were
selected from consecutive routine EEG studies over 1 years time. Par-
ents completed the Behavior Assessment System for Children- Second
Edition and the Behavior Rating Inventory of Executive Function within
6 months of clinical EEG.
EEG spike wave indices (SWI: absolute number of spike discharges di-
vided by total minutes of recording) were measured for the awake, sleep,
and total recording times of routine outpatient partially sleep-deprived
EEGs. The strength of association between the SWI and neuropsycho-
logical variables was measured using Pearson correlation coefficients.
Results: Symptoms of depression, aggression, and conduct problems
were strongly correlated with SWI during awake and sleep states. Ex-
ecutive dysfunction was significantly correlated with SWI during sleep.
Greater disturbance was associated with higher SWI. Symptoms of anx-
iety, hyperactivity and attention problems were not significantly corre-
lated with the SWI.
Conclusions: Our results suggest that the greater the epileptiform ac-
tivity in children with BRECTS, the higher the likelihood of depression,
psychological disturbance and executive dysfunction. More research is
needed to predict and prevent neuropsychological problems associated
with childhood epilepsies with frequent epileptiform activity.
Correspondence: Katrina M. Boyer, PhD, Neurology, Children’s Hospi-
tal Boston, 300 Longwood Avenur, Epilepsy program (F9), Boston, MA
02115, United States. E-mail: katrina.boyer@childrens.harvard.edu 

J. NASLUND & D. WITTENBERG.Comparison of language and se-
mantic memory abilities in left and right mesial temporal sclerosis.
Objective: Hippocampal sclerosis in temporal lobe epilepsy is associ-
ated with cognitive deficits. Language and semantic memory function,
however, is reported less frequently, as are the relative deficits between
left mesial temporal sclerosis (LMTS) and right mesial temporal scle-
rosis (RMTS). We hypothesized that LMTS have greater language and
semantic memory dysfunction as compared to RMTS.
Participants and Methods: Participants were 44 patients (53% fe-
male) with LMTS and 39 patients (54% female) with RMTS who un-
derwent comprehensive neuropsychological assessment as part of their
pre-operative evaluation. Both groups were matched on demographic
variables including age (LMTS = 40.1±9.9; RMTS = 42.1±12.1) and
education (LMTS = 11.4±3.1; RMTS = 12.4±3.1). Aspects of language
and semantic memory such as naming, word definition, and word list

generation, were assessed using the vocabulary, similarity, and infor-
mation subtests of the WAIS-III in addition to the VIQ composite score,
Controlled Oral Word Association (COWA), and the Boston Naming Test
(BNT). Performance differences were determined using independent
samples t-test.
Results: Examination of performance on the BNT, WAIS-III subtests,
and VIQ scores revealed significant differences between the groups
(p<0.05) with LMTS demonstrating greater dysfunction. Semantic flu-
ency revealed significant differences between the groups as well
(RMTS>LMTS) while phonemic fluency was non-significant. All scores
were within normal limits for RMTS, while the LMTS group consistently
fell below expectation.
Conclusions: LMTS patients displayed significantly poorer perform-
ance than RMTS patients on tests of language and semantic memory.
In fact, RMTS patient performance generally fell within normal limits.
These findings provide insight regarding the language and semantic
memory deficits specifically associated with LMTS.
Correspondence: Dana Wittenberg, Psy.D., Epilepsy Program, Vancou-
ver Coastal Health, #8261-2775 Laurel Street, Vancouver, BC V5Z 1M9,
Canada. E-mail: dana.wittenberg@vch.ca 

S.M. PATEL, A.E. KANE, E.L. COADY, L. SEPETA, J.L. HORSFALL
& S.Y. BOOKHEIMER. The Relationship Between Language and
Verbal Memory in Mesial Temporal Lobe Epilepsy Patients with
Right Hemisphere Speech.
Objective: Cognitive networks associated with language can be atypi-
cally organized in mesial temporal lobe epilepsy patients (MTLE). It is
widely accepted that in most patients the left hemisphere houses lan-
guage and verbal memory; the relationship between language and mem-
ory in patients with right hemisphere speech is unknown. We examined
the relationship between language and verbal memory in MTLE patients.
Participants and Methods: We compared demographically matched
MTLE patients with language dominance in the right hemisphere (n=8)
and left hemisphere (n=20) on a measure of verbal memory (WMS-III
Verbal Paired Associates). Language dominance was determined using
the intracarotid amobarbital procedure. Four groups were defined based
on hemisphere of language dominance and seizure focus (RSp/RF, n=3;
RSp/LF, n=5; LSp/LF, n=10; LSp/RF, n=10). We examined differences
between immediate and delayed performance and calculated retention
rates in these groups.
Results: ANOVA results: (1) No significant difference between RSp/RF
and RSp/LF groups was found; RSp/RF patients retained 95% and
RSp/LF patients retained 76% of information. (2) Ipsilateral language
and seizure focus revealed no differences (RSp/RF=95%, LSp/LF=71%).
(3) Contralateral language and seizure focus revealed no differences
(RSp/LF = 76%, LSp/RF = 87%). (4) Controlling for seizure focus, no
differences were found (RSp/RF=95% versus LSp/RF=87%;
LSp/LF=71% versus RSp/LF=76%).
Conclusions: These findings suggest right hemisphere language dom-
inant patients have left hemisphere dominant verbal memory regard-
less of seizure focus. A pattern emerged suggesting verbal memory does
not follow language dominance in patients with atypical brain organi-
zation, a finding which has important implications for understanding
cerebral organization as well as improving neurosurgical intervention in
epilepsy patients.
Correspondence: Sapna M. Patel, M.A., Medical Psychology Assessment
Center, Semel Institute, University of California, Los Angeles, 760 West-
wood Plaza, C8-746, Westood, CA 90095, United States. E-mail:
smpatel@llu.edu 

K.D. PHILLIPS, J. KOOP, L. BLACKBURN & K. BROWN. Cogni-
tive and Behavioral Outcomes in Pediatric Epilepsy Surgery: The
Significance of Attention.
Objective: Surgery has been increasingly employed as an intervention
for pediatric epilepsy. In addition to improved seizure control, medical
professionals and parents are concerned with the impact of surgery on

https://doi.org/10.1017/S1355617710000226 Published online by Cambridge University Press

https://doi.org/10.1017/S1355617710000226


102

cognitive and behavioral functioning. Research to date has emphasized
adults, with relatively few studies examining children or considering the
ongoing developmental processes. Moreover, research on child outcomes
has typically included small samples or focused on a particular type of
surgical resection. This study examined global cognitive and behav-
ioral outcomes in children who underwent surgical resection for in-
tractable epilepsy.
Participants and Methods: Participants included 37 children (16 fe-
males) aged 4-18 at the time of surgery (M=11.80, SD=4.05). All par-
ticipants had pre- and post-surgical neuropsychological evaluations, in-
cluding measures of IQ and parent-report of behavioral/emotional
functioning. The average time from surgery to the post-neuropsycho-
logical evaluation was 11.41 months (SD=7.67). Analyses were con-
ducted at the group level and by resection type.
Results: Approximately 78% of the sample was seizure-free after sur-
gery, with no differences among subgroups. Overall IQ did not change
following surgery. Attention problems improved for the sample,
F(1,27)=4.11, p=0.05, but anxiety and mood did not.
Conclusions: These findings confirm previous data about stability of
global cognitive functioning approximately one year post-surgery. The
improvement in parent-report of attention skills has not been docu-
mented previously and indicates attention skills should be assessed
in surgical patients. These findings have implications for the role of
neuropsychologists in informing medical professionals and parents
about the potential risks and benefits of surgery. Future research
should examine differences among more specific cognitive skills, par-
ticularly attention.
Correspondence: Kristin D. Phillips, PhD, Neurology/Neuropsychology,
Medical College of Wisconsin, MCW Clinics at Froedtert, 9200 W. Wis-
consin Ave, Milwaukee, WI 53226, United States. E-mail: kphillips@
mcw.edu 

P.A. PHILLIPS, S. LACEY, S. ALI, A.Y. STRINGER, K. SATHIAN
& B.M. HAMPSTEAD. Memory of Complex, Three-Dimensional
Objects Appears Sensitive to Visuospatial Memory Deficits in Pa-
tients After Unilateral Amygdalohippocampectomy.
Objective: It is generally accepted that lesions to the left or right me-
dial temporal lobe (MTL) result in verbal or visuospatial deficits, re-
spectively. Because visuospatial memory tests show a tenuous relation-
ship with right MTL dysfunction, we developed a novel test using
complex 3-dimensional stimuli (Block Memory Test – BMT). To control
the encoding strategy, half the stimuli were multicolored (Color towers)
and half were uniform gray (Gray towers). Instructions were given to
recite the colors (verbal processing) or take a mental picture of the
Gray towers (visuospatial processing).
Participants and Methods: Twelve patients received unilateral amyg-
dalohippocampectomies (AHp: 6 right) for treatment of intractable
epilepsy. They were matched for demographic and disease-related vari-
ables and performed similarly on standardized measures of verbal (Cal-
ifornia Verbal Learning Test-II) and visuospatial memory (Taylor Com-
plex Figure). During the BMT, participants were given 4 exposure trials
to learn and remember 12 target stimuli (6 Gray towers). Long-term
retention was assessed after a 20-minute delay. Accuracy was meas-
ured using d’.
Results: Although there were no significant differences between
groups during the learning trials (p>.05), the right AHp group be-
came significantly less accurate with the Gray towers after the de-
lay (delay vs. trial 4) while left AHp accuracy remained stable. A
d’ loss >1 yielded sensitivity of 67%, specificity and positive pre-
dictive power of 100%, and negative predictive power of 75% for
right AHp.
Conclusions: These initial findings support the role of the right MTL
in visuospatial memory and suggest stimulus type and test instructions
may be important variables to consider in future research.
Correspondence: Pamela A. Phillips, M.A., Neuropsychology,
Argosy/Emory, PO Box 467911, Dunwoody, GA 30338, United States.
E-mail: pamelaatp@yahoo.com 

D.T. PULSIPHER, E. HUTCHINSON, K. DABBS, E. MEYERAND,
R. SHETH, B. HERMANN & M. SEIDENBERG. Developmental
Changes in Frontal-Subcortical Circuitry in Pediatric Idiopathic
Generalized Epilepsy: A Voxel-Based Morphometry Study.
Objective: Frontal-subcortical circuitry is believed to be pathophysio-
logical in idiopathic generalized epilepsy (IGE). Because frontal-sub-
cortical circuitry underlies executive functioning, abnormalities of this
circuit may underlie the commonly observed executive dysfunction in
IGE. The purpose of the study was to examine the two-year develop-
mental trajectory of frontal-subcortical structure and executive func-
tions in children with recent-onset IGE.
Participants and Methods: 22 children with recent-onset epilepsy and
36 healthy controls completed select D-KEFS subtests and underwent
whole-brain MRI. Voxel-based morphometry (VBM) was used to ex-
amine between-group and within-subject differences, as well as corre-
lations with D-KEFS measures. All IGE participants were assessed within
one year of epilepsy onset. The same MRI and testing protocol was re-
peated two years after baseline for both groups.
Results: Small frontal white matter group differences were observed at
baseline (IGE < control), but no group differences were observed at fol-
low-up. However, significant orbitofrontal grey matter loss over time
was observed in the IGE group. No longitudinal changes were seen in
the control group. D-KEFS scores were significantly correlated with thal-
amic, frontal, and parietal volumes in the control group. In contrast, the
caudate nuclei and cerebellum were significantly correlated with the D-
KEFS in the IGE group.
Conclusions: Children with recent-onset IGE show significant abnormal
development changes in orbitofrontal cortex. While the control group’s
D-KEFS scores were correlated with thalamofrontal circuitry, a different
set of structures in the frontal-subcortical-cerebellar network was corre-
lated with executive functions in the IGE group. It is possible that these
structures compensate for thalamofrontal abnormalities in IGE.
Correspondence: Dalin T. Pulsipher, M.S., Psychology, Rosalind Franklin
University of Medicine & Science, 3333 Green Bay Road, North Chicago,
IL 60064, United States. E-mail: dalin.pulsipher@my.rfums.org 

J.H. SANZ, M. BLACKWELL, E. DEMATT, A.L. HARTMAN &
C.F. SALORIO. Behavioral Predictors of Quality of Life Following
Hemispherectomy Surgery.
Objective: By parent report, children who undergo hemispherectomy
surgery to treat intractable epilepsy often experience significant behav-
ioral and mood problems post-surgically. The nature of these difficul-
ties and how they contribute to quality of life has not been examined.
This study explores how behavioral concerns following hemispherec-
tomy contribute to quality of life.
Participants and Methods: Parents of 17 children (9 post-right hemi-
spherectomy (RH), 8 post-left hemispherectomy (LH)) completed the
BASC-2, BRIEF, and the PedsQL. Demographic variables, such as age
at surgery, current age, seizure outcome, and etiology of seizures were
also collected. Relationships between demographic variables, behavioral
scales, and quality of life were examined.
Results: Parent report of behavioral symptoms, internalizing symptoms,
externalizing symptoms and executive dysfunction were associated with
decreased parent reported quality of life. Observed correlations were gen-
erally robust, with corrected p<.05. Specific domains of quality of life (i.e.,
social, emotional, school) had unique patterns of association with specific
behavioral scales. In contrast, demographic variables, including side of
surgery, were not related to quality of life variables in this small sample.
Conclusions: Behavioral problems, including executive dysregulation,
are a potential sequela of hemispherectomy surgery and are potentially
key components in disrupting quality of life. Additional research, in-
cluding longitudinal work in larger samples, is necessary to further char-
acterize behavioral outcomes and their effects on quality of life across
the lifespan. Self-report of behavioral and emotional status should also
be evaluated for older children/adolescents. Understanding these rela-
tionships is critical to the development of targeted behavioral interven-
tions to improve functioning and quality of life after surgery.
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Correspondence: Jacqueline H. Sanz, Ph.D., Neuropsychology, Kennedy
Krieger Institute, 1750 East Fairmount Avenue, Baltimore, MD 21231,
United States. E-mail: sanzj@kennedykrieger.org 

M.M. SMITH, L. BAUER, M. ALOSCO, G. TREMONT, J. DAVIS,
A. BLUM & W.C. LAFRANCE. Personality Characteristics in Pa-
tients with Epileptic Vs. Nonepileptic Seizures.
Objective: Patients with nonepileptic seizures (NES) and patients with
temporal lobe epilepsy (TLE) have high rates of comorbid psy-
chopathology and are difficult to distinguish based on neuropsycholog-
ical testing. While there is an extensive, though mixed literature on per-
sonality characteristics in TLE, less is known regarding personality in
NES. Understanding personality in NES may help to refine diagnosis
and intervention approaches.
Participants and Methods: 21 EEG-confirmed patients with NES and
38 video EEG-confirmed patients with TLE completed the Bear-Fedio
Inventory (BFI), a 100-item self-report inventory of 18 personality char-
acteristics associated with TLE. It has been demonstrated in previous
literature to distinguish TLE patients from normal and neurological
controls.
Results: The groups were not significantly different based on sex, age,
or years of education. On average, patients with TLE endorsed 35 items
and patients with NES endorsed 41 items. T-tests revealed that the NES
group reported significantly higher levels of sadness (p<.05) and reli-
giosity (p<.01) than the TLE group.
Conclusions: Results suggest that patients with NES and TLE endorse
TLE-associated personality characteristics similarly, though patients
with NES may in fact experience higher rates of sadness and religiosity.
These findings are similar to those in the cognitive testing literature,
suggesting that patients with TLE or NES are difficult to distinguish
based on personality inventories such as the BFI and neuropsychologi-
cal testing.
Correspondence: Megan M. Smith, PhD, Psychiatry, University of Iowa,
1-308 MEB, Iowa City, IA 52242, United States. E-mail: megan-m-
smith@uiowa.edu 

A.C. SOPER, M. WAGNER, K. TOPPING & P. PRITCHARD. A Neu-
rosurgical Case Report of Transient Epileptic Amnesia.
Objective: One memory disorder that is potentially treatable with
antiepileptic drugs (AED’s) is transient epileptic amnesia (TEA) (Ka-
pur, 1993). According to Zeman et al. (1998), working diagnostic con-
sensus criteria include transient, episodic memory dysfunction with pre-
served sensorium in which at least two of the following were present:
(1) initial positive response to AED’s; (2) abnormal EEG; and (3) spell
recurrence. We present the first reported case of a neurosurgical inter-
vention for refractory TEA. VEEG, 3T MRI, and neurologic as well as
neuropsychological findings are presented with post-surgical clinical
outcome.
Participants and Methods: An archival chart review identified a 47-
year old female who presented to our outpatient neurology service and
was diagnosed with TEA.
Results: Recurrent TEA episodes occurred until neurosurgical intervention
was performed. Inpatient VEEG monitoring captured epileptiform right
temporal lobespikedischarges.3TMRIshowedaflattenedrighthippocampal
head. Pre-surgical neuropsychological testing showed a significant discrep-
ancy between verbal and visual memory. Pre-surgically, spells increased to
a daily frequency despite maintenance on AED’s. The patient underwent
rightanterioramygdalohippocampectomyfor refractoryTEAatourepilepsy
surgical center. At 10-month follow-up, she was free of TEA spells, and cog-
nitivecomplaints remitted.Neuropsychological testingpost-surgically showed
noverbal-visualmemoryasymmetry,withperformanceotherwiseunchanged.
Conclusions: This is the first known post-surgical case of TEA. The
studies performed do not provide evidence that would elucidate the ex-
act mechanism for the unique TEA phenotype. This case report illus-
trates one memory disorder, transient epileptic amnesia (TEA), that is
potentially treatable with AED’s or surgery.

Correspondence: Ana C. Soper, PhD, VA - Northern California Health-
care System, P.O. Box 5127, Walnut Creek, CA 94596, United States.
E-mail: Ana.Soper2@va.gov 

L. STROBER, R. BUSCH, C. JESSICA, G. TESAR, A. VIGUERA &
I. NAJM. Psychometric properties of the Beck Depression Inven-
tory-II (BDI-II), Beck Depression Inventory-Fast Screen (BDI-FS)
and Center for Epidemiological Studies-Depression (CES-D) in an
epilepsy sample: Are our present measures sufficient?
Objective: Symptoms of depression and epilepsy, and antiepileptic side
effects frequently overlap (e.g., fatigue, sleep difficulties). As a result,
common self-report depression measures may not accurately assess de-
pression in patients with epilepsy (PWE). The present investigation
sought to determine whether common screening measures are adequate
tools in epilepsy and whether a measure designed specifically for the
medically-ill performs better.
Participants and Methods: Fifty-three depressed and 23 non-depressed
PWE underwent a structured clinical interview (Mini International Neu-
ropsychiatric Interview [M.I.N.I]) to assess depression (i.e., MDD, dys-
thymia, adjustment disorder). Patients also completed the BDI-II, CES-
D, and BDI-FS. The sensitivity, specificity, and positive likelihood ratio
(PLR) of each measure were then calculated.
Results: A cutoff of 13 on the BDI-II obtained a sensitivity of 91%,
specificity of 76% and a PLR of 3.72 in identifying depressed PWE.
This cutoff accurately identified 21 of the 23 depressed patients but in-
accurately identified 13 of the 53 non-depressed patients as depressed.
A cutoff of 16 on the CES-D resulted in a sensitivity of 96%, specificity
of 76% and PLR of 3.90. Given the comparable specificity, this cutoff
also resulted in 10 false positives but only 1 false negative. Finally, the
BDI-FS (cutoff of 4) obtained a sensitivity of 91%, specificity of 72%
and PLR = 3.23.
Conclusions: Findings suggest that the BDI-II and CES-D are ade-
quate screening tools for identifying depression in PWE but result in a
high rate of false positives. Surprisingly, the BDI-FS did not prove to
be a superior measure despite its proposed utility for use in medically-
ill populations.

*This research was funded by the Epilepsy Foundation
Correspondence: Lauren Strober, Ph.D, Kessler Foundation, 1199 Pleas-
ant Valley Way, West Orange, NJ 07052, United States. E-mail: lstrober@
kesslerfoundation.org 

L. STROBER, B. ROBYN, J. CHAPIN, G. TESAR, A. VIGUERA &
I. NAJM. Beyond endorsement: A closer look at the impact of seizure
activity and antiepileptic medication side effects on patients’ re-
ports of depression.
Objective: Many epilepsy-related symptoms and antiepileptic side ef-
fects overlap with symptoms of depression (e.g., fatigue, irritability, sleep
disturbance). The present investigation sought to explore the contribu-
tion these factors may have on self-report depression measures.
Participants and Methods: Seventy-seven patients with epilepsy com-
pleted a modified Beck Depression Inventory in which they were asked to
rate the extent to which their medications and/or seizures contribute to
each depressive symptom they endorsed. Symptoms endorsed in greater
than one third of patients are reported. Symptoms were considered to be
influenced by seizures or medications if patients rated their contribution
as 3 or higher on a 1 to 5 Likert scale (1 = “not at all” and 5 = “completely”).
Results: Between 50% and 70% of patients reported that their seizures
contributed to their endorsement of sadness, pessimism, dissatisfaction,
disappointment, irritability, indecision, and work difficulty. Between
30% and 50% of patients reported that seizures contributed to their
endorsement of sleep difficulty, fatigue, self-criticism, and negative self-
appraisal. Medication side effects were found to contribute to reports of
fatigue in 53% of patients and between 30% and 50% of patients re-
ported that medication side effects contributed to their endorsements
of irritability, sleep difficulty, indecision, and work difficulty.
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Conclusions: Findings suggest more than half of patients attributed
self-rated depressive symptoms to seizures; a smaller percentage at-
tributed their symptoms to AEDs. This discrepancy is interesting since
it suggests that patients are able to discriminate seizure and medication
effects. Further exploration of the influence of these factors on self-re-
ported depression and attribution style is warranted. 
*This research was funded by the Epilepsy Foundation
Correspondence: Lauren Strober, Ph.D, Kessler Foundation, 1199 Pleas-
ant Valley Way, West Orange, NJ 07052, United States. E-mail: lstrober@
kesslerfoundation.org 

J.L. WALKOWIAK, K. BLACKSTONE, W.D. GAILLARD & M. BERL.
Reading Performance in Children with Localization Related Epilepsy.
Objective: Research in children with epilepsy (CWE) has revealed read-
ing underachievement (Williams and Sharp, 2000). This study examined
component reading skills, including phonological awareness, rapid nam-
ing, single word decoding, and comprehension, as well as the role of exec-
utive functioning (EF) in CWE and controls. We hypothesized that higher-
order reading, as opposed to fundamental, skills would be impaired in CWE.
Participants and Methods: 48 CWE were matched on age and gen-
der to 48 normal controls. Selected subtests from the CTOPP, WJ-III
Achievement, and GORT assessed reading skills. IQ (WASI), parental
ratings of EF (BRIEF), and seizure characteristics were also examined.
MANCOVA’s with IQ as the covariate assessed group differences; re-
gression analyzed the variance due to EF.
Results: CWE and controls were comparable for single word decoding
and phonological skills, while rapid naming (CTOPP, p<.01) and func-
tional reading for paragraph-length stories (GORT, p<.01) was lower in
CWE. On the BRIEF, group comparisons revealed higher ratings of over-
all metacognitive difficulty in CWE, especially sustained working mem-
ory (p<.01). After accounting for the variance due to intellectual func-
tioning, working memory accounted for a modest additional 4% of the
variance in functional reading performance (F (2, 95)= 15.90, p<.001).
Conclusions: Findings suggest that reading impairment in CWE is at-
tributable to weaknesses in managing speed and complexity, rather than
fundamental decoding or phonological weaknesses. Difficulty with higher
order reading was associated with poor EF. These results have implica-
tions for reading intervention with CWE, who would likely benefit from
additional support in the executive aspects of reading.
Correspondence: Jenifer L. Walkowiak, Ph.D., Pediatric Neuropsychol-
ogy, Children’s National Medical Center, 15245 Shady Grove Rd, Suite
350, Rockville, MD 20950, United States. E-mail: jwalkowi@cnmc.org 

R. WILSON, S. MARION, J. LEE, G. MATHERN (UCLA DEPART-
MENT OF NEUROSURGERY) & R. ASARNOW (UCLA DEPART-
MENT OF PSYCHIATRY). Language and Visual-Spatial Function
Following Hemispherectomy.
Objective: Brain plasticity is integral to the developing brain, though
it is often confined conceptually as a catalyst of restitution after dam-
age. Studying individuals with a history of hemispherectomy for in-
tractable epilepsy provides an opportunity to better understand func-
tional plasticity. There is continued debate regarding the primacy of
language vs. visual-spatial abilities in the preserved hemisphere. Con-
sistent with laterality studies, we hypothesized that verbal skills would
be better for right- vs. left-hemispherectomy patients and vice versa.
Participants and Methods: Data for 35 subjects participating in the
UCLA Pediatric Epilepsy Surgery Program were analyzed. All surger-
ies (25 = left, 10 = right) occurred before the age of 14 (mean = 5.5
years). The cohort consisted of 22 females and 13 males ages 4 to 29
years. The vocabulary subtest from the Wechsler scales was used as a
correlate of for language skills and the Test of Visuospatial Skills-Re-
vised (TVPS-R) served as a correlate of motor-free visual-spatial skills.
Results: Results of analysis of variance revealed that verbal skills were
comparable in individuals for whom the left- and right- hemispheres
were removed or disconnected at an early age. Similarly, visuospatial
skills were not significantly different by side of resection.

Conclusions: The fact that verbal and visuospatial skills were compa-
rable both within and between right- and left-hemispherectomy groups
was surprising, yet previous literature is mixed. These results are con-
sistent with a functional plasticity model; however, the precise mecha-
nism of this plasticity could not be uncovered. While our sample was
relatively small, it represents one of the larger studies of long-term cog-
nitive functioning following hemispherectomy.
Correspondence: Rod Wilson, MA, Fuller Graduate School of Psychol-
ogy, 681 Mountain View Street, Altadena, CA 91001, United States. E-
mail: rtw1979@gmail.com 

D. WITTENBERG & J. NASLUND.Verbal and Nonverbal Memory
Function in Right vs. Left MTS.
Objective: Hippocampal sclerosis is a common pathology in temporal
lobe epilepsy. Patients with left mesial temporal sclerosis (LMTS) have
different neuropsychological deficits when compared to patients with
right mesial temporal sclerosis (RMTS); however, the pattern of deficits
is not consistently reported, especially regarding memory. We hypothe-
sized that LMTS would have greater verbal memory dysfunction while
RMTS would have greater nonverbal memory dysfunction correspon-
ding with their respective lesions.
Participants and Methods: Participants were 44 patients (53% fe-
male) with LMTS and 39 patients (54% female) with RMTS who un-
derwent comprehensive neuropsychological evaluation as part of their
pre-operative evaluation. Both groups were matched on demographic
variables including age (LMTS = 40.1±9.9; RMTS = 42.1±12.1) and
education (LMTS = 11.4±3.1; RMTS = 12.4±3.1). Subjects were ad-
ministered the Logical Memory (LM) subtest of the WMS-III and the
Rey Auditory Verbal Memory Test (RAVLT) to assess verbal memory.
The Rey Complex Figure Test (RCFT) and the Brief Visuospatial Mem-
ory Test-Revised (BVMT-R) were used to assess nonverbal memory. Per-
formance differences were determined using independent samples t-test.
Results: Examination of performance on the RAVLT delayed recall por-
tions and LM revealed significant differences between groups (p<0.05),
with LMTS demonstrating greater dysfunction as compared to the RMTS
group. No significant differences were found between groups on non-
verbal/visual memory tests.
Conclusions: Consistent with previous research, LMTS patients demon-
strated significant verbal memory dysfunction as compared to RMTS.
However, contrary to expectation, RMTS patients did not demonstrate
greater dysfunction on nonverbal memory tests. Future studies with
larger groups are warranted to further explore nonverbal memory per-
formance in this population.
Correspondence: Dana Wittenberg, Psy.D., Epilepsy Program, Vancou-
ver Coastal Health, #8261-2775 Laurel Street, Vancouver, BC V5Z 1M9,
Canada. E-mail: dana.wittenberg@vch.ca 

L. ZAYTSEV, V. KRISHNAMURTHY & K. FREIER-RANDALL.
Long-Term Sequelae of Neonatal, Early Childhood, and Late Child-
hood Onset Seizures.
Objective: The literature notes that early onset seizures can lead to
poorer cognitive and neuropsychological outcomes. This study compares
outcomes of neonatal (NEO: <44 weeks gestational age), early child-
hood (EC: 4-24 months), and late childhood (LC: >2 years) onset seizures
to determine whether there are functional differences.
Participants and Methods: Participants were 34 children with a doc-
umented history of seizures (18 neonatal, 8 early childhood, 8 late child-
hood; 62% Male, 38% Female; Mean Age = 7.74, SD = 3.70). Measures
used include Wechsler Scales (WPPSI-III/WISC-IV: Verbal (VIQ), Per-
formance (PIQ), Processing Speed (PSI)) and the NEPSY (Atten-
tion/Executive Functioning (A/EFx), Language (Lang), Sensorimotor
(SM), Visuospatial (VS), and Memory (Mem)). The data was collected
from 2000-2009 with IRB approval.
Results: Mean domain scores for all three groups were 1-11⁄ 2 SD below
the normative average and statistically significant at p<0.01. Neu-
ropsychological scores were as follows: VIQNEO=82.7, VIQEC=87.1;
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VIQLC=82.0; PIQNEO=81.9, PIQEC=91.3; PIQLC=85.1; PSINEO=77.8,
PSIEC=85.0, PSILC=87.6; A/EFxNEO=83.4, A/EFxEC=90.6,
A/EFxLC=71.3; LANGNEO=84.1, LANGEC=83.2; LANGLC=79.3; SM-

NEO=72.6, SMEC=94.8; SMLC=72.3; VSNEO=82.1, VSEC=96.3; VSLC=99.0;
MEMNEO=79.9, MEMEC=84.8, MEMLC=79.5. Univariate ANOVAs com-
paring the groups revealed statistically significant differences on Sen-
sorimotor domain (F=3.37, p=0.05). Notable differences between groups
were observed on PIQ, PSI, A/EFx, and VS domains.
Conclusions: Regardless of age of seizures onset, cognitive and neu-
ropsychological functioning was negatively impacted. Differences be-
tween the groups were noted on various nonverbal domains, with the
NEO group demonstrating the poorest outcomes, consistent with exist-
ing literature. The small sample size, however, limits power and gener-
alizability of these results, and future studies will need to address this
limitation.
Correspondence: Vidhya Krishnamurthy, Ph.D., Loma Linda Univer-
sity, 164 W. Hospitality Lane, Ste 3, San Bernardino, CA 92408, United
States. E-mail: vkrishnamurthy05g@llu.edu 

Language and Speech Functions/Aphasia

L.J. ALTMANN. Training Effects on Repetition Priming of Picture
Naming: Generalization to Untrained Items.
Objective: Repetition priming (RP) refers to improved performance
when a person repeats a task with identical stimuli. Anomia rehabilita-
tion relies heavily on repeated naming of pictures during treatment.
However, little is known overall about the properties of RP in picture
naming. We examined effects of 3 types of training on RP for trained
and related items from the same semantic categories.
Participants and Methods: Sixty college students completed: pre-test
picture naming, a training protocol, and post-test picture naming, with
followup picture naming a week later. Stimuli comprised 24 items from
4 semantic categories. Six items from 3 categories were trained using
repeated naming (NM), generation of semantic information (SEM), or
generation of semantic information plus naming (SEM+NM). The fourth
category remained untrained. The untrained items from each category
represented generalization items. Dependent variables were changes in
accuracy and RT.
Results: All items showed robust RP of response times at post-test that
was exaggerated for trained items in NM and SEM+NM categories. RP
declined at followup but remained significant. Generalization items from
the SEM and SEM+NM categories showed greater RP than those from
other categories.
Accuracy improved overall at post and followup testing. Items trained
using NM or SEM+NM improved most. Although item names were pro-
vided after pretest, improvements in naming generalization items were
small regardless of the category received training.
Conclusions: As is common following treatment for anomia, trained
items were named faster and more accurately, and RP remained robust
at followup. Interestingly, greater RP for SEM and SEM+NM general-
ization items suggests long-term spreading activation in categories with
semantic training. However, generalization items improved little in ac-
curacy even after item names were provided.
Correspondence: Lori J. Altmann, PhD, Communication Sciences and
Disorders, University of Florida, 336 Dauer Hall, Box 117420,
Gainesville, FL 32611-7420, United States. E-mail: laltmann@ufl.edu 

J.P. WILSON, A.E. WADESON & L.J. ALTMANN. Effects of Work-
ing Memory and Executive Function on Language Production.
Objective: The relationship between memory capacity, executive func-
tion and disruptions of sentence production is largely unexplored. This
project uses a constrained sentence production task requiring gram-
matical awareness and switching between verb types to test the rela-
tionship between cognitive variables and the ability to produce fluent,
grammatical sentences.

Participants and Methods: Participants aged 18 to 30 completed tests
of vocabulary, executive function and working memory. In the experi-
mental task, participants produced a sentence that included 3 stimulus
words, a verb in past participle plus 2 nouns). Verbs were chosen to re-
quire awareness of argument structure (feared, scared) and syntactic
constraints (regular and irregular agent-theme verbs, e.g., kicked,
thrown). Dependent variables included fluency, grammaticality, and
overall accuracy of production. We predicted that the disruptions would
correlate with inhibitory control and working memory.
Results: Participants were less accurate with irregular verbs than other
verb types. Overall production accuracy correlated significantly with
working memory. Grammaticality was high and error rates correlated
with vocabulary size and working memory. Fluency represented the
greatest disruption, and correlated significantly with vocabulary, work-
ing memory, and inhibitory control.
Conclusions: Disruptions in sentence production affecting grammati-
cality and fluency were associated with working memory and executive
function, and sentences with stricter grammatical constraints imposed
a greater cognitive burden. This suggests that neurological disorders that
impair working memory and executive function (e.g., dyslexia, ADHD,
Parkinson’s Disease) may be accompanied by increased disruptions of
fluency and grammaticality during language production.
Correspondence: Lori J. Altmann, PhD, Communication Sciences and
Disorders, University of Florida, 336 Dauer Hall, Box 117420,
Gainesville, FL 32611-7420, United States. E-mail: laltmann@ufl.edu 

J. BENNETT & S.P. VERNEY. Hispanic Bilinguals and Verbal Flu-
ency Performance.
Objective: Bilingual research results vary as to whether verbal fluency
is impaired compared to English speaking monolinguals. These studies
often include bilingual individuals of various abilities and languages,
creating heterogeneous research populations. Verbal fluency is used as
a critical indicator of premorbid functioning in neuropsychological as-
sessment. The Hispanic ethnic group is the fastest growing US popula-
tion; thus, proper diagnosis and treatment becomes more critical for
these individuals. The purpose of this study is to compare bilingual His-
panic to monolingual English-Speaking European-American (MESEA)
students in tests of phonemic (FAS) and semantic (“animals,” “fruits
and vegetables”) fluency. In addition, other letter combinations (BCT,
PMR) were explored to determine whether different triads would be
more valid for both groups.
Participants and Methods: MESEA (n=32) and Hispanic bilingual
English and Spanish speaking undergraduate students (n=47) completed
the Controlled Oral Word Association Test (COWA). Bilingual students
were recruited into three groups along self-reported language dominant
lines (Spanish dominant, SD; balanced, BB; English dominant, ED).
Results: Initial results showed significant differences in phonemic and
semantic fluency between the monolingual and all bilingual students,
with the bilingual group performing lower on all fluency tasks. How-
ever, when comparing the three bilingual groups to the monolingual
group, only SD students had a significantly different fluency perform-
ance. The SD group scored two-thirds or lower than the monolingual
students for all phonemic triads and semantic categories.
Conclusions: Overall, the Hispanic bilingual students’ fluency per-
formance varied depending upon their linguistic characteristics. This
highlights the need to assess bilingual individuals’ language abilities
when evaluating their verbal fluency.
Correspondence: Jennifer Bennett, M.S. Psychology, Psychology, Uni-
versity of New Mexico, 1 University of New Mexico, MSC03-2220, Al-
buquerque, NM 87131-1161, United States. E-mail: jenben@unm.edu 

R.C. FOLSOM, C.M. YOUNG, A.A. TURK, L.K. PAUL &
W.S. BROWN. Semantic Analysis of Awareness of Consequences
in Agenesis of the Corpus.
Objective: Previous studies have indicated that persons with agenesis
of the corpus callosum (ACC) have deficits in social cognition that make
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it difficult for them to navigate the complex world of social relation-
ships, including deficits in inferring the mental states of others and imag-
ining realistic social scenarios. This study examined the semantic con-
tent of responses to the Awareness of Consequences Scale (AOCS) which
demands finding solutions to social or moral dilemmas. Responses were
analyzed using the Linguistic Inquiry and Word Count (LIWC). It was
predicted that individuals with ACC would show diminished emotional,
social, and cognitive content and a different distribution of words be-
longing to grammatical categories compared to controls.
Participants and Methods: Twenty-nine adults with ACC (ages 16–55;
FSIQs 78–129) were compared to 22 normal controls (ages 18–51; FSIQs
88–116), covarying FSIQ. LIWC was applied to a composite of responses
to the six vignettes of the AOCS.
Results: Individuals with ACC used significantly fewer words denoting
emotionality (p < .01) and cognitive processes (p < .05), but no differ-
ences were found in social content or grammatical usage. Unexpect-
edly, individuals with ACC were found to use more words than controls
pertaining to physical states and bodily functions (p<.05).
Conclusions: These results suggest that absence of the corpus callosum
may result in under-utilization of solutions to dilemmas that involve
the emotional and cognitive processes of others. These findings are con-
sistent with our previous findings of reduced capacity for problem solv-
ing, deficient social inference, and alexithymia in ACC.
Correspondence: Warren S. Brown, Ph.D., Travis Research Institute,
Fuller Grad Sch of Psych, 180 N. Oakland Ave., Pasadena, CA 91101,
United States. E-mail: wsbrown@fuller.edu 

J.C. GIDLEY LARSON, K. PARRY, T. JONES, J.A. TRESCOTT &
Y. SUCHY. The Contribution of Language to Motor Control.
Objective: Research has begun to examine Vygotsky’s theory of self-
guiding speech (SGS) in relation to motor skill acquisition and motor
rehabilitation. However, it is unclear as to which aspect of motor func-
tioning is affected by SGS. The current study sought to examine the con-
tribution of SGS to motor control (M-CNT), as measured by the smooth-
ness of a double-tap movement, in a novel computerized motor sequence
learning task.
Participants and Methods: Eighty-one healthy participants, ages 18-
27, learned to perform a five-movement sequence that included a dou-
ble-tap, after being randomly assigned to one of the following training
modes: TM1-action+verbalization; TM2-action+verbal interference;
TM3-verbalization+action interference; or TM4-no pre-training. Fol-
lowing training to criterion for TMs 1-3, all participants completed two
assessment Blocks. During Block-1 verbal prompts of the actions in the
motor sequence appeared on the screen and all participants were re-
quired to vocalize the action as they made their movement. During Block-
2 the verbal prompts disappeared and participants were instructed to
continue to perform the motor sequence, and were no longer required
to verbalize their action.
Results: Repeated measures ANOVA revealed a change in mean M-CNT
time across Block (p = .008) and differences in mean M-MCT time across
TM (p = .030). Post-hoc analyses suggest that participants who did not
learn the sequence verbally exhibit poorer motor control than those who
learned the sequence verbally; even in the group who had previously
learned the sequence motorically (TM2).
Conclusions: Together the findings suggest that SGS may serve as a use-
ful tool to facilitate smooth and rapid execution of discreet movements.
Correspondence: Jennifer C. Gidley Larson, M.A., Psychology, Univer-
sity of Utah, 310 S. 1300 E., Salt Lake City, UT 84102, United States.
E-mail: jen.larson@utah.edu 

E.H. LACEY, S.N. LOTT & R.B. FRIEDMAN. Development of an
Overlearning Treatment Paradigm for Naming in Aphasia.
Objective: Aphasia treatment often ends after a pre-set performance
criterion is reached, a practice that is not conducive to consolidation of
new memories. We predicted that treatment maintenance would im-
prove if initial treatment for anomia were followed by a period of over-

learning. However, we have found that errorless treatment paradigms,
which the overlearning period would be, can be prohibitively tedious
for the patient. Therefore, it was necessary to design an effortful treat-
ment paradigm for overlearning that could also monitor attentional en-
gagement in order to collect reliable data on how overlearning affects
maintenance.
Participants and Methods: Pictures that patients could not name
were separated into matched sets. After criterion performance was
reached, treatment continued for 6 more weeks with one set of pic-
tures. Patients practiced these pictures within a continuous perform-
ance task designed for errorless treatments, the CPT-EL. Patients re-
sponded to randomly-appearing targets among similar, non-target
stimuli (abstract designs) as well as naming randomly-appearing treat-
ment pictures.
Results: 1 person with aphasia (JMC) completed initial treatment and
overlearning; 3 more patients are currently in treatment. During over-
learning, JMC continued to name the treatment items at 90-100% ac-
curacy and responded to the target designs at 95%-100% accuracy, in-
dicating engagement in the task. 6 month maintenance data will compare
performance on initial treatment words to overlearned words.
Conclusions: The CPT-EL is a valid method for keeping aphasia pa-
tients engaged during overlearning or other errorless treatment situa-
tions. Data collection is ongoing to determine the efficacy of the CPT-
EL and to determine the effects of overlearning on maintenance of
treatment.
Correspondence: Elizabeth H. Lacey, Neurology, Georgetown Univer-
sity, 4000 Reservoir Road NW, Building D, 207E, Washington, DC 20057,
United States. E-mail: ehl4@georgetown.edu 

H. TELLEZ, S. CHAPA DE LEÓN, V. CONTRERAS CHAPA,
V. BLANCO ROCHA & P. LÓPEZ SAUCEDO. Neuropsychological
Study of Pragmatics.
Objective: To investigate the emergence and evolution of the pragmat-
ics of language in children and its relationship to the level of socializa-
tion, making a comparative analysis of two tests, error rates, gender
and age.
Participants and Methods: Ninety children of both sexes between 5
and 10 years of age. Randomly selected from different schools, they are
individually applied two tests then were asked to analyze a situation and
answer a few questions to assess the pragmatic function.
Results: In both tests the performance of girls was better, proof 1 proved
to be more sensitive to detect pragmatic skills test 2, it was found that
variables such as the development of attention and verbal comprehen-
sion may properly influence the acquisition of pragmatics of language.
The comparison between urban and rural community showed no sig-
nificant differences in the quantitative analysis but with obvious qual-
itative differences.
Conclusions: The implementation of language as a communication tool
demand contextual settings in each verbal interaction. The development
of pragmatic competence in children is a necessary function for effec-
tive communication, achieving a proper social interaction is involved
where values according to cultural context. Studying the emergence and
evolution of language, focusing on the syntactic level, phonological and
semantic, has developed an interest in the pragmatic analysis, is of
supreme importance placed in the place of another person in terms of
thoughts, feelings or actions to make a proper assessment of the context.
Correspondence: Humberto Tellez, Mtro., Neuropsicologia, Facultad de
Psicolgia, Universidad Autonoma de Nuevo Leon, Mutualismo #110 col.
Mitras centro, Monterrey 64460, Mexico. E-mail: humberto.tellezol@
uanl.edu.mx 

J. WAMBAUGH, S. MAUSZYCKI & R. CAMERON. Generalization
Effects of Semantic Feature Training for Word-Retrieval Deficits in
Agrammatic Aphasia.
Objective: This investigation was designed to examine the generalization
effects of a semantic treatment for word-retrieval deficits in aphasia.
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Participants and Methods: Four individuals with chronic, agram-
matic aphasia received treatment applied in the context of a multi-
ple baseline design across behaviors and subjects. For each partici-
pant, four different semantic categories of items were trained, with
treatment applied separately to typical and atypical category exem-
plars. Living (e.g., birds, vegetables) and artifact (e.g., furniture,
tools) categories were studied. Items were designated as typical or
atypical on the basis of normative data obtained from 60 non-brain-
injured participants. Generalization of treatment effects was meas-
ured to untrained typical and atypical items of trained categories and
to untrained items from different categories. Following training of
the four categories, an additional category received a modified ver-
sion of treatment. Treatment was changed such that participants were
explicitly trained to utilize the treatment approach as a compensa-
tory strategy.
Results: All participants evidenced improved naming of trained
items for all trained categories. Generalization to untrained items
was not observed. That is, training of typical items did not gener-
alize to untrained atypical or untrained typical items. Similarly,
training of atypical items did not generalize to untrained typical or
untrained atypical items. Across-category generalization was not ev-
ident. The modified treatment did not result in improved general-
ization effects.
Conclusions: Although previous research has indicated that training
atypical category exemplars may promote within category generaliza-
tion, this was not the result with this investigation. Participant charac-
teristics, typicality determinations, treatment factors, and measure-
ment conditions may be important considerations in promoting
generalization.
Correspondence: Julie Wambaugh, Ph.D., VA Salt Lake City Healthcare,
151A, 500 Foothill Blvd., Salt Lake City, UT 84148, United States. E-
mail: julie.wambaugh@health.utah.edu 

H.H. WRIGHT, M. NEWHOFF, L. CARTER, S. MURPHY & B. WAG-
NER. Narrative Discourse Processing in Aphasia.
Objective: The language deficits experienced by persons with apha-
sia (PWA) affect their ability to communicate at the discourse level.
For example, PWA may have difficulty sharing stories, participating
in conversation, and recounting personal experiences successfully.
Further, discourse processing is the most complex form of language
processing and requires comprehension as well as production abili-
ties. Finally, even PWAs who have primary language deficits may
also present with cognitive impairments, such as limited memory
and/or attention and several claims have been made that linguistic
impairments found in PWA are related to these impaired cognitive
functions. The purpose of this study was to determine the extent to
which performance on cognitive measures of attention and memory
relate to comprehension and production of narrative discourse per-
formance by PWA.
Participants and Methods: Eleven PWA participated in the study. The
presence of aphasia was confirmed through performance on standard-
ized aphasia tests as well as clinical judgment. The participants com-
pleted several standardized measures to assess their attention and mem-
ory ability. The experimental activities included telling stories depicted
in wordless picture books. Following each story, the participant answered
15 multiple choice questions about the stories.
Results: Results from Pearson correlation analyses indicate a signifi-
cant relationship among performance on the cognitive measures and the
narrative discourse comprehension task. Further, it appears that a strong
relationship is emerging between proportion of story propositions con-
veyed and performance on the narrative comprehension task.
Conclusions: Application of results to a discourse processing frame-
work will be presented. Clinical implications of the results will also be
discussed.
Correspondence: Heather H. Wright, PhD, Speech & Hearing Science,
Arizona State University, P.O. Box 870102, Tempe, AZ 85287-0102,
United States. E-mail: Heather.Wright.1@asu.edu 

ADHD/Attentional Functions 

C. GOPIN, D.J. MARKS, A. SANTRA & J.M. HALPERIN. The In-
fluence of IQ on Neuropsychological Profiles in Preschoolers with
ADHD and ADHD+ODD.
Objective: Some researchers assert that covariation is essential for de-
termining whether unique deficiencies in executive functioning are pres-
ent in ADHD children, yet others argue that doing so parcels out abili-
ties common to executive functioning and IQ, thereby obfuscating
differences. The current study compares the neuropsychological func-
tioning of typically developing (TD), ADHD, and ADHD+ODD
preschoolers with and without stratifying the participants on IQ.
Participants and Methods: 72 TD, 53 ADHD, and 44 ADHD+ODD
preschoolers were administered the WPPSI and NEPSY. Group differ-
ences were analyzed using a MANOVA. Participants were then strati-
fied into approximately equally-sized groups based on “low” (≤ 99),
“medium” (100-112), and “high” (≥ 113) IQ scores, and the data were
reanalyzed.
Results: Significant differences were found on 8 of 11 subtests investi-
gated (i.e., Design Copying, Comprehension of Instructions, Imitating
Hand Positions, Visuomotor Precision, Narrative Memory, Block Con-
struction, Sentence Repetition, Statue). Post-hoc analyses indicated that
the TD group differed from both ADHD groups, regardless of ODD sta-
tus, with no significant difference between ADHD subgroups. When
stratified on IQ, group differences were not evident amongst those with
“low” and “medium” IQs. However, when IQ score was “high”, the
ADHD+ODD group performed worse than the TD group on Sentence
Repetition (p<.05), with the difference between the two diagnosed groups
approaching significance (p=.056). The TD group performed signifi-
cantly better than the diagnosed groups on Statue (p<.01).
Conclusions: Findings suggest that most children with ADHD, re-
gardless of comorbid ODD status, display global neurocognitive dys-
function. However, when IQ is considered, specific deficits are appar-
ent only amongst ADHD children with “high” IQs.
Correspondence: Chaya Gopin, M.A./M.Phil., CUNY, 6530 Kissena Blvd,
Flushing, NY 11367, United States. E-mail: cgopin@gmail.com 

C. GOPIN, O.M. BERWID, D.J. MARKS, A. MLODNICKA &
J.M. HALPERIN. ADHD Preschoolers with and without ODD: Sen-
sitivity to Task Engagement/Reward?
Objective: Given that dysfunctions in dopamine (DA) based reward
mechanisms have been associated with both ADHD and ODD, individ-
uals diagnosed with comorbid ADHD+ODD might be expected to be
more responsive to reward system manipulations relative to those with
ADHD alone. The current study examined the impact of task engage-
ment/reinforcement on reaction time (RT) and RT variability (RTSD)
in Typically-Developing (TD), ADHD, and ADHD+ODD preschoolers.
Participants and Methods: 36 TD, 20 ADHD, and 17 ADHD+ODD
preschoolers were administered a computerized task consisting of 2 con-
ditions: simple RT (SRT) and reinforced SRT (SRTr). Data were ana-
lyzed using 2-way (Group x Condition) mixed ANOVAs and followed-
up using pairwise comparisons.
Results: The main effect for condition was significant such that RTs were
shorter and less variable during the SRTr than the SRT condition. A sig-
nificant Group x Condition interaction was also observed for RTSD; post-
hoc analyses indicated that the RTSD of the ADHD+ODD group was sig-
nificantly more variable than that of the TD group (but not the ADHD-only
group) during the SRT condition (F=4.81, p<.05). However, it was statis-
tically indistinguishable from the other groups during the SRTr condition.
Conclusions: Preschool children who are defiant and hyperactive are the
most responsive to feedback/reward. These data suggest that there may
be incremental disturbance in the frontostriatal DA circuitry such that
the reward system associated with ADHD+ODD is more sensitive than
that of ADHD alone. Given that ADHD+ODD youngsters require more
rewarding stimulation to elicit and maintain their interest, it is not sur-
prising that they are often described as the most challenging to engage.

https://doi.org/10.1017/S1355617710000226 Published online by Cambridge University Press

https://doi.org/10.1017/S1355617710000226


108

Correspondence: Chaya Gopin, M.A./M.Phil., CUNY, 6530 Kissena Blvd,
Flushing, NY 11367, United States. E-mail: cgopin@gmail.com 

B. RABINOVITZ, A. BEDARD, L. TANZMAN & J.M. HALPERIN.
Language Ability and Lateralized Motor Functions in Children: Ev-
idence for Reduced Hemispheric Specialization in ADHD.
Objective: Cerebral language dominance has been related to lateral-
ization of motor functions, suggesting a link between right-hand motor
dominance and left hemisphere-based language abilities. Conversely, vi-
suospatial processing is typically subserved by the right hemisphere.
Given preliminary findings suggesting reduced language and hand dom-
inance in ADHD, we hypothesized that, among non-ADHD children,
language abilities would be significantly associated with right hand mo-
tor control, and visuospatial processing with left hand motor control.
Such patterns were hypothesized to be absent in youngsters with ADHD
due to decreased lateralization.
Participants and Methods: Right-handed, unmedicated 5-6 year-old
children with (n=33) and without (n=46) ADHD were administered a
comprehensive neuropsychological assessment (NEPSY) and measures
of right- and left-hand motor skills (Purdue Pegboard). Multivariate
analyses of variance (MANOVAs) in each diagnostic group examined
differences between children with and without right- and left-hand
motor impairment (defined as ≥ 1 SD below the mean). MANOVAs ex-
amined differences between motor groups on the NEPSY Language and
Visuospatial domains and scores from the five subtests comprising these
domains.
Results: Non-ADHD children with right-hand motor impairment (vs.
intact right hand motor skills) performed significantly worse on meas-
ures of language and visuospatial ability. These differences were not
evident between children with and without left-hand impairment. Mea-
sures of verbal comprehension and spatial orientation significantly cor-
related with right, but not left, hand performance. No such patterns were
evident in the ADHD group.
Conclusions: These findings indicate that typically-developing
preschoolers already exhibit patterns of cerebral specialization which
are commonly reported in adults, and children with ADHD exhibit atyp-
ical patterns of cerebral asymmetry.
Correspondence: Beth Rabinovitz, B.A., Psychology, The Graduate Cen-
ter, The City University of New York, 365 Fifth Avenue, New York, NY
10016, United States. E-mail: bethrabinovitz@hotmail.com 

Paper Session 6:
Dementia

4:00–5:30 p.m. 

T. GIOVANNETTI, B.M. BETTCHER, D. WAMBACH, C. SETER,
D.J. LIBON, L. BRENNAN & J. EPPIG. Distractor Interference in
Everyday Action: Evidence from Participants with Dementia.
Objective: The influence of distractor objects on everyday functioning
has not been directly evaluated in people with dementia. This study ex-
amined 1) the extent to which visual/functional similarity between dis-
tractors and targets elicits interference and 2) whether distractor inter-
ference perturbs all aspects of performance or only target selection.
Participants and Methods: Twenty participants with dementia were
videotaped while they performed 3 discrete tasks: 1) make a cup of cof-
fee, 2) wrap a gift, and 3) pack a lunch under two conditions: 1) Tar-
get-Related Distractor Condition – distractor objects that were func-
tionally and visually similar to target objects were included in the
workspace and 2) Unrelated Distractor Condition – distractors were
neither visually nor functionally similar to targets. Ratings from con-

trols confirmed that distractor-target similarity differed and familiar-
ity ratings were comparable across the conditions. The following per-
formance variables were coded for each condition: number of times dis-
tractor objects were touched or used, percent of steps accomplished,
number and type of errors (sequence, substitution, etc.), and time to
completion.
Results: Participants touched (t = 4.19, p < .01) and used (z = 3.00,
p < .01) significantly more distractors, made more distractor errors
(i.e., substitutions; t = 2.93, p < .01), and took longer to complete
tasks (t = 2.27, p < .05) in the Target-Related Distractor condition.
The percent of steps accomplished and non- distractor errors did not
differ across conditions (t < 1.26, p > .05 for both). Control simi-
larity ratings were significantly higher for the distractors that were
used (r’s > .46, p < .01) but not for those that were only touched (r’s
< .25).
Conclusions: Distractors that were similar to targets elicited greater
interference than unrelated distractors. Interference effects were cir-
cumscribed to target selection. Thus, strategic efforts to avoid clut-
ter of target-similar objects may facilitate everyday functioning in
dementia.
Correspondence: Tania Giovannetti, Ph.D., Psychology, Temple Uni-
versity, 1701 N. 13th Street, Philadlephia, PA 19122, United States. E-
mail: tgio@temple.edu 

T. KANE & J.H. KRAMER. Visual Confrontation Naming Associ-
ated with Left Inferior Temporal Gray Matter Volume in Alzheimer’s
Disease and Mild Cognitive Impairment.
Objective: Studies of naming have variably implicated a broad neural
network, including parietal, temporal and frontal structures. Our goal
was to investigate the neuroanatomical correlates of visual confronta-
tion naming in Alzheimer’s disease (AD) and mild cognitive impair-
ment (MCI).
Participants and Methods: 88 participants (mean age = 66.1, mean
education = 16.1) diagnosed with probable AD (n = 45) or MCI (n =
43) and a Mini Mental Status Exam (MMSE) score of at least 15 (mean
= 25.3) were administered the Boston Naming Test (BNT), a measure
of visual confrontation naming. Structural MRI was obtained within 6
months of testing. We used Freesurfer, a semi-automated parcellation
program, to measure regional gray matter volumes.
Results: After controlling for intracranial volume, MMSE, age and ed-
ucation, BNT total scores correlated with left temporal lobe volumes (r
= .306, p = .005), but not with frontal or parietal volumes. Even after
controlling for all other cortical regions, temporal volumes uniquely ex-
plained 7.3% of the variance in BNT. Further regression analysis using
subregions of the left temporal lobe indicated that only the inferior
temporal gyrus contributed unique variance to BNT (R2 change = .041,
p < .05).
Conclusions: Results indicate that the left temporal lobe, and more
specifically, the left inferior temporal gyrus, predicts visual confronta-
tion naming performance in AD and MCI. Thus, even in neurodegener-
ative conditions with diffuse atrophy, impaired naming may offer
anatomically specific information about underlying neuropathology.
Correspondence: Tara Kane, MA, MS, Neurology, University of Califor-
nia, San Francisco, 480Fell St., # 9, San Francisco, CA CA, United
States. E-mail: tkane@pgsp.edu 

K.L. POSSIN, V. LALUZ, B. MILLER & J. KRAMER. Visual Spa-
tial Construction Deficits are Due to Impairments in Different
Neural Mechanisms in Alzheimer’s Disease and Frontotemporal
Dementia.
Objective: The goal of this project was to elucidate the neural mecha-
nisms of visual spatial construction deficits in Alzheimer’s disease (AD)
and in the behavioral variant of frontotemporal dementia (bvFTD). We
hypothesized that the impaired mechanism in AD is primarily visuop-
erceptual and due to right parietal atrophy, and in bvFTD is primarily
dysexecutive and due to right dorsolateral prefrontal atrophy.
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Participants and Methods: MRI scans were collected on 60 patients
with bvFTD (mean age = 61+/-9) and 60 patients with AD (mean age
= 63+/-9), and segmented using Freesurfer. All patients copied a sim-
plified version of the Rey-Osterrieth figure and completed the Number
Location Test of spatial perception, and a subset (23 AD and 30 FTD)
completed the CA Tower Test of spatial planning.
Results: To determine whether the relationship between figure copy and
gray matter volumes of the right parietal lobe (rPL) and the right mid-
dle frontal gyrus (rMFG) depended on diagnosis, a regression analysis
was performed with MMSE, intracranial volume (icv), diagnosis, rPL,
and rMFG entered as covariates. The rPL X diagnosis interaction pre-
dicted figure copy, p<.01; the rMFG X diagnosis approached a trend,
p=.11. The partial correlation between figure copy and rPL was more
significant in the AD patients (r=.43, p<.001) than in the bvFTD pa-
tients (r=.26, p=.04), controlling for MMSE and icv. In contrast, the par-
tial correlation between figure copy and rMFG was only significant in
the bvFTD patients (r=.27, p=.04). Partial correlations, controlling for
MMSE, revealed that figure copy significantly correlated with spatial
perception in the AD patients only (r=.39, p<.01), whereas figure copy
correlated with spatial planning in the bvFTD patients only (r=.40,
p=.03).
Conclusions: Visuospatial construction deficits in AD can be primarily
attributed to rPL atrophy and poor spatial perception, whereas in bvFTD,
these deficits can be primarily attributed to rMFG atrophy and poor spa-
tial planning. Study supported by: NIH/NIA grants P01AG019724 and
P50AG23501 and Hillblom 2008-A-020-FEL
Correspondence: Katherine L. Possin, Ph.D., Neurology, UCSF, 350 Par-
nassus Ave., Ste 905, Room A212, San Francisco, CA 94143, United
States. E-mail: kpossin@memory.ucsf.edu 

B.M. BETTCHER, T. GIOVANNETTI, D. LIBON, D. WAMBACH,
J. EPPIG & J. KLOBUSICKY.The Task Training Naturalistic Action
Test: Increasing Everyday Error Detection, One Picture At A Time.
Objective: The reduced ability to monitor tasks is a salient problem in
dementia. The cognitive neuroscience literature suggests that planning
vs. execution errors in everyday action are associated with different de-
tection probabilities. The aim of this study was to evaluate a novel ac-
tion intervention (Task Training Naturalistic Action Test; TT-NAT) de-
signed to increase error detection in dementia by curtailing planning
errors. The intervention was compared to a control condition (Stan-
dard NAT) and a retrospective intervention designed to improve per-
formance by reducing execution errors (User-Centered NAT; UC-NAT).
Participants and Methods: Participants (n = 45) with dementia were
administered the Standard NAT, a performance-based test requiring
completion of 3 everyday tasks. A second group (n = 42) was adminis-
tered the TT-NAT, which includes a training session prior to the com-
mencement of the Standard NAT tasks. A comparison group (n = 34)
was administered the UC-NAT, which includes environmental adapta-
tions to improve sequence ordering and reduce distractibility. All par-
ticipants were compared on the following variables: total errors, pro-
portion of errors detected, and proportion of errors corrected.
Results: Participants in the TT-NAT group exhibited a trend toward
detecting more errors than the UC-NAT group (proportion detected =
49% and 39%; p = .15), who in turn detected more errors than the Stan-
dard NAT group (31%, p = .08); however, only the TT-NAT condition
was associated with statistically higher detection rates (t = 3.36, p =
.001) and fewer total errors (z = -3.0, p = .002) than the Standard
Condition. No differences in correction were noted.
Conclusions: The TT-NAT intervention was associated with a signifi-
cant diminution in error production and marked increase in error de-
tection compared to the Standard NAT. The relative superiority of the
TT-NAT over the UC-NAT for circumventing planning errors and en-
hancing error detection suggests that it may be a promising interven-
tion for monitoring deficits in dementia.
Correspondence: Brianne M. Bettcher, MA, Temple University, 1600
Villa St #232, Mountain View,, CA 94041, United States. E-mail:
bettcher@temple.edu 

Symposium 5:
Beyond the Mean: Variability as an Outcome in

ADHD, MS, and Concussion

Chair: Peter Arnett

4:00–5:30 p.m. 

P. ARNETT, A. RABINOWITZ, F. BARWICK, J. BRUCE, G. VARGAS
& S. KARALUNAS. Beyond the Mean:Variability as an Outcome in
ADHD, MS, and Concussion.
Symposium Description: Typical outcome variables in neuropsycho-
logical research and in clinical settings involve comparison of an indi-
vidual examinee’s test value with the mean of a relevant population.
Beyond the typical speed or accuracy outcome, the variability of an in-
dividual’s performance may provide important neuropsychological data.
In this symposium, we consider indices of variability as outcome vari-
ables in three conditions: Sports-Related Concussion, Multiple sclerosis
(MS), and ADHD. Amanda Rabinowitz will discuss variability between
tests in a typical sports-concussion baseline battery and the relation of
this intraindividual variability measure to motivation in a group of col-
legiate athletes. Fiona Barwick will report on the association of person-
ality variables involving neuroticism and agreeableness to variability in
symptom reporting from pre- to post-concussion in collegiate athletes.
Jared Bruce will discuss how increased response time variability (RTV)
is more associated with cognitive fatigue in MS than standard cognitive
indices. He will further discuss how increased RTV may reflect frontal
systems dysfunction and white matter damage. Gray Vargas will show
how increased cognitive performance variability over time, but not
changes in overall cognitive performance, predicts worry in MS patients.
Finally, Sarah Karalunas will examine intra-individual reaction time
variability (IRV) in children with ADHD on tasks with low working
memory demands and show that IRV is greater compared with control
children in low frequency bands of IRV. She will further discuss alter-
native conceptualizations of IRV in relation to physiological, cognitive,
and motivational indices. A discussion moderated by Peter Arnett will
then ensue regarding the issues raised by the individual presentations.
Correspondence: Peter Arnett, Ph.D., Psychology, Penn State Univer-
sity, 522 Moore Building, University Park, PA 16802-3105, United
States. E-mail: paa6@psu.edu 

A. RABINOWITZ & P. ARNETT. Intraindividual Variability and
Baseline Concussion Testing: Implications for Motivation.
Objective: Baseline cognitive testing is becoming the gold standard in
return-to-play decision-making after sports-related concussion. How-
ever, motivation may influence athletes’ test performance and compli-
cate interpretation. This study examines the relationship between in-
traindividual variability (IIV) in cognitive performance, full-scale IQ
(FSIQ), and motivation.
Participants and Methods: Four-hundred and seventy-seven non-con-
cussed college athletes were administered a battery of neuropsycholog-
ical tests at baseline. For each task, z-scores were calculated using the
athlete group as a reference. The standard deviation of these z-scores
was used as an index of IIV, and the mean was derived as a measure of
overall performance. An estimate of FSIQ was derived using the WTAR.
Examiners rated athletes’ motivation on a 7-point scale.
Results: Analyses revealed significant zero-order correlations between
examiner ratings of motivation and IIV (r = -.10), FSIQ (r =.16), and
overall performance (r = .27); and between IIV and overall perform-
ance (r = -.40). A hierarchical linear regression model predicting moti-
vation was evaluated, controlling for overall performance in step one.
IIV, FSIQ, and their interaction were entered separately in steps 2-4.
The full model was significant (F = 11.8; p < .001), as was the F change
for step four (ΔF = 4.0; p < .05).
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Conclusions: Results suggest that IIV is related to motivation in healthy
college athletes, and that FSIQ moderates this relationship. Athletes with
high FSIQ who demonstrated high variability in performance received
lower motivation ratings. In athletes with lower FSIQ, motivation rat-
ings were unrelated to IIV. Clinical implications of these findings will
be discussed.
Correspondence: Peter Arnett, Ph.D., Psychology, Penn State Univer-
sity, 522 Moore Building, University Park, PA 16802-3105, United
States. E-mail: paa6@psu.edu 

F. BARWICK & P. ARNETT. Relationship between Personality Fac-
tors and Post-Concussion Changes in Neuropsychological Perfor-
mance Mean and Variability among College Athletes.
Objective: To determine whether NEO-PI personality factors in college
athletes relate to changes in performance mean and variability across
different neuropsychological domains from pre- to post-injury.
Participants and Methods: Participants were 436 healthy athletes who
had undergone baseline testing and 45 injured athletes who had un-
dergone additional post-concussion testing. Mean and standard devia-
tion indices were created at two time points (pre- and post-injury) for
neuropsychological domains typically evaluated in sports concussion
(reaction time, processing speed, memory, and symptom report). Base-
line NEO-PI factor scores were used in cluster analysis to generate groups
differing on personality variables. These groups were then compared for
pre- to post-concussion changes on mean and variability indices within
each neuropsychological performance domain.
Results: Cluster analysis generated 2 groups that significantly differed
on Neuroticism (N) and Agreeableness (A). These groups also differed
on symptom reporting (all p <.01). The low-N/high-A group (n= 19)
reported significantly more symptoms at post-concussion and showed
more variability in reporting compared to baseline (p<.05), whereas the
high-N/low-A group (n=26) reported significantly fewer symptoms at
post-concussion and showed significantly less variability in reporting
compared to baseline (p<.05). No significant differences in performance
mean or variability emerged for processing speed or memory domains,
but there was a trend toward increased variability across reaction time
tasks in the high-N/low-A group as compared to the low-N/high-A group
despite equivalent mean performance.
Conclusions: Personality factors influence both symptom scores and re-
porting consistency in concussed college athletes and may also influence
performance variability, but not mean performance, on reaction time tasks.
Correspondence: Peter Arnett, Ph.D., Psychology, Penn State Univer-
sity, 522 Moore Building, University Park, PA 16802-3105, United
States. E-mail: paa6@psu.edu 

J. BRUCE, A. BRUCE & P. ARNETT. Response Variability is Asso-
ciated with Self-Reported Cognitive Fatigue in Multiple Sclerosis.
Objective: Cognitive fatigue is a common, often debilitating symptom of
multiple sclerosis (MS). Although many MS patients report that fatigue
contributes to their cognitive difficulties, few studies have found a direct
relationship between neuropsychological performance and self-reported
fatigue. Response time variability (RTV) is a measure of focus and sus-
tained mental effort. Associated with frontal systems dysfunction and
white matter damage, increased RTV is common among fatiguing con-
ditions and fatigue due to sleep deprivation. The purpose of the present
study was to examine the relationship between fatigue and RTV in MS.
Participants and Methods: A measure of RTV was administered to 87
MS patients and 24 normal controls. Participants also completed a self-
report fatigue questionnaire and a battery of neuropsychological tests.
Results: As expected, MS patients reported more cognitive fatigue than
controls (t(88)=8.22, p<.001). Compared to controls, MS patients also
exhibited slowed response times and increased RTV (t(109)=2.33, p<.01
and t(109) = 2.79, p<.01, respectively). RTV was associated with self-
reported cognitive fatigue among normal controls (r = .48, p<.05) and
patients with relapsing-remitting (r = .40, p<.01) and secondary pro-
gressive MS (r = .63, p<.01).

Conclusions: This was the first study to examine RTV among patients
with multiple sclerosis. MS patients exhibited increased RTV when com-
pared to controls. Moreover, RTV was significantly associated with self-
reported cognitive fatigue. Results highlight the need to implement newer
methods to further elucidate the relationship between cognitive fatigue
and neuropsychological functioning in MS.
Correspondence: Peter Arnett, Ph.D., Psychology, Penn State Univer-
sity, 522 Moore Building, University Park, PA 16802-3105, United
States. E-mail: paa6@psu.edu 

G. VARGAS, F. BARWICK & P. ARNETT. Change in Performance
Variability Predicts Worry in Multiple Sclerosis Patients.
Objective: While worry and anxiety are recognized as prevalent con-
cerns in Multiple Sclerosis (MS), little research has been conducted on
the topic. Worry and anxiety are associated with executive functioning
deficits in MS patients. Variability in neuropsychological test perform-
ance, another neglected topic of study, is a promising target for study-
ing the correlates of anxiety and worry in MS.
Participants and Methods: 51 MS patients were tested at two time points
approximately fouryearsapart.Atboth timepoints theyweregiven two tests
of verbal fluency, two tests of memory, and three tests of processing speed.
At timeone,participantsweregiven theState-TraitAnxiety Inventory (STAI)
andat timetwotheyweregiven thePennStateWorryQuestionnaire (PSWQ).
Z scores were calculated for each cognitive test and the standard deviation
of these Z scores was used as a measure of performance variability.
Results: Increased performance variability over time and increased vari-
ability in the processing speed tasks were correlated with higher worry lev-
els at time two (p<.05). In regression analysis, change in performance vari-
ability over time predicted worry at time two after controlling for disability,
performancevariability, andanxietyat timeone (p<.05) .Anxietyandworry
were not correlated with individual task performance at either time point.
Conclusions: These results suggest that performance variability is a
clinically useful measure and might be more related to anxiety and worry
than task performance. Additionally, increasing variability in perform-
ance, especially on processing speed tasks, predicts greater worry. Pos-
sible causal relationships will be discussed.
Correspondence: Peter Arnett, Ph.D., Psychology, Penn State Univer-
sity, 522 Moore Building, University Park, PA 16802-3105, United
States. E-mail: paa6@psu.edu 

S. KARALUNAS & C. HUANG-POLLOCK. Patterns of Variability
in ADHD & Association with Symptom Domains.
Objective: Intra-individual reaction time variability (IRV) has largely
been ignored as “noise” when looking at cognitive deficits associated
with clinical disorders. However, greater than expected RT variability
is now recognized as an important indicator of cognitive functioning
and, in particular, is one of the most prominent cognitive features asso-
ciated with Attention Deficit Hyperactivity Disorder (ADHD; Klein et
al., 2006). If fluctuations in RTs follow specific patterns they may serve
as a valuable endophenotype that can help to elucidate physiological
mechanisms underlying the disorder, and currently some evidence sug-
gests that ADHD children show a distinct pattern of low-frequency IRV
(.05-.08Hz) on high-WM demand tasks (Castellanos et al., 2005). How-
ever, patterns of variability on low-WM demand tasks have not been
thoroughly explored, nor have potential subtype differences in IRV.
Participants and Methods: In the current study, 57 children (N of con-
trol=36, N of ADHD-C=9, N of ADHD-I=12) completed a stop task
low in WM load.
Results: ADHD children had slower stop signal reaction times than non-
ADHD controls (F[1, 55]=7.89, p= .007), but did not have slower mean
RTs. Consistent with studies of high-WM demand tasks, fast-fourier
transform (FFT) analyses indicated that ADHD children were more vari-
able than their non-ADHD counterparts in specific low-frequency bands
(.05-.08Hz; F[2,56]=3.88, p=.027). Adding to previous findings, group
differences were driven by ADHD-I children, who showed more low-fre-
quency variability than controls (p=.021). Power in the low frequency
band correlated with errors of omission on the task (r=.644, p<.001).
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Conclusions: Results will be discussed in terms of alternative conceptual-
izations of IRV, including physiological, cognitive, and motivational factors.
Correspondence: Peter Arnett, Ph.D., Psychology, Penn State Univer-
sity, 522 Moore Building, University Park, PA 16802-3105, United
States. E-mail: paa6@psu.edu 

Invited Address:
Neuroimaging In Single-Case Neuropsychological

Studies

Speaker: Mitchell Valdes-Sosa

4:15–5:15 p.m. 

M.J. VALDES-SOSA. Neuroimaging in single-case neuropsycho-
logical studies.
Cognitive neuropsychology has used single case studies of brain lesioned
patients, that offer valuable information on dissociation (and double
dissociation) of functions, 
to constrain models of information processing in the human brain. These
models have guided theory and research for decades yet suffer from
underspecification, and are insufficiently grounded on neuroanatomy
and neurophysiology. The steady development of new neuroimaging
methods (e.g. functional magnetic resonance imaging, computational
morphometry, diffusion guided tractography) is re-energizing this
method of research. A recent spate of articles has applied these meth-
ods to single case studies and has helped refine
our theoretical understanding of object recognition, attention, and lan-
guage. In this course we will review the principal imaging modalities

(ERPs and source localization, fMRI, morphometry, DTI and tractog-
raphy) highlighting their advantages and limitations, as well as meth-
ods for combining the information provided by each. Methodological re-
quirements and specialized statistics for the application of imaging
methods to single cases will be examined. Finally the application of this
approach to visual object recognition (specially faces) and neglect will
be used as examples of this approach.
Correspondence: Mitchell J. Valdes-Sosa, Ph:D, Cognitive Neuroscience,
Cuban Center for Neuroscience, Ave 25 #15007, Cubanacan Playa, La
Habana 6880, Cuba. E-mail: mitchell@cneuro.edu.cu 

Birch Lecture:
The Importance Of Cross-Syndrome Comparisons:
A Neuroconstructivist, Domain-Relevant Approach

Speaker: Annette Karmiloff-Smith

5:30–6:30 p.m. 

A.D. KARMILOFF- SMITH. The Importance Of Cross-Syndrome
Comparisons: A Neuroconstructivist, Domain-Relevant Approach.
I will contrast domain-specific or domain-general approaches to what I
call the neuroconstructivist, domain-relevant approach, taking exam-
ples from the FOXP2 gene, connectionist models of atypical develop-
mental, the overlapping phenotypes of autism spectrum disorder and
Williams syndrome, and the implications of these approaches for clini-
cal intervention.
Correspondence: Annette D. Karmiloff- Smith, Doctorat en psychologie
génétique, Centre for Brain & Cognitive Development, Birkbeck, Uni-
versity of London, 32 Torrington Sq., London WC1E 7HX, United King-
dom. E-mail: a.karmiloff-smith@bbk.ac.uk 

FRIDAY MORNING, FEBRUARY 5, 2010

Invited Address:
Searching For The Rules Governing Brain

Plasticity Throughout Life

Speaker: Bryan Kolb

9:00–10:00 a.m. 

B. KOLB. Searching for the rules governing brain plasticity through-
out life.
Neocortical development represents more than a simple unfolding of a
genetic blueprint but rather represents a complex dance of genetic and
environmental events that interact to adapt the brain to fit a particular
environmental context. Although most cortical regions are sensitive to
a wide range of experiential factors during development and later in life,
the prefrontal cortex appears to be unusually sensitive to perinatal ex-
periences and relatively immune to many adulthood experiences rela-
tive to other neocortical regions. This course will first review the basic
stages of brain development spanning from conception to adulthood.
The course then will review the factors that influence how the brain de-
velops. Such factors include prenatal experiences in utero as well as post-
natal experiences throughout development. Examples include the effects
of sensory and motor stimulation, psychoactive drugs, including both
illicit drugs and prescription drugs, stress, gonadal hormones, and diet.
As a result of participation in this course, the learner will achieve two

objectives: 1) have a deeper understanding of the anatomical, physio-
logical, epigenetic, and behavioral aspects of brain development; and,
2) be familiar with leading edge work showing how experience, broadly
defined, can influence brain organization in adulthood and interact with
brain perturbations throughout life.
Correspondence: Bryan Kolb, PhD, Neuroscience, University of Leth-
bridge, 4401 University Drive, Lethbridge, AB T1K 3M4, Canada. E-
mail: kolb@uleth.ca 

Symposium 6:
Recent Advances in Prospective Memory and

Aging: From the Laboratory to Daily Life

Chair: Sarah Raskin

Discussant: Elizabeth Glisky

9:00–10:30 a.m. 

S. RASKIN & E. GLISKY. Recent Advances in Prospective Mem-
ory and Aging: From the Laboratory to Daily Life.
Symposium Description: Prospective memory, or the ability to re-
member to execute a future intention, has been shown to be effected by
age. However, the specific age effects have not been fully understood.
This symposium will review prospective memory and aging from both
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laboratory and clinical studies. One of the papers will discuss findings
on implementation intentions and ways that this could lead to enhanced
prospective remembering. Another will directly address the “aging par-
adox” that older adults show impairments in laboratory based prospec-
tive memory tasks but can show enhanced performance with more nat-
uralistic tasks. The first clinical study will examine what happens to
prospective memory in individuals who are HIV+ as they age. The fi-
nal paper examines whether prospective memory is related to daily func-
tioning in older adults and whether it is an early marker of global cog-
nitive decline.
Correspondence: Sarah Raskin, Ph.D., Psychology, Trinity College, 300
Summit Street, Hartford, CT 06119, United States. E-mail: sarah.
raskin@trincoll.edu 

J. ELLIS & L. BUTLER.Why are retrieval cues more accessible af-
ter an implementation intention is formed?
Objective: We report findings from two experiments designed to study
factors hypothesised to underlie the benefits, on intention cue accessi-
bility, of forming an implementation intention.
Participants and Methods: In Experiment 1 we used a standard par-
adigm in which performance (response latency to the cue that should
prompt intention enactment) following instructions to form an imple-
mentation intention with an explicit commitment was contrasted with
performance following a cue-familiarisation control condition. This was
extended by including an implementation intention without an ex-
plicit commitment condition. In a second experiment a basic imple-
mentation without commitment instruction was augmented by one of
two imagery perspectives: field or observer. In both studies the cues
were embedded in a word search task and the experimental manipu-
lations focused on one of four cue words embedded in a series of word
search puzzles.
Results: The findings reveal faster response times to this ‘target cue’
following explicit commitment (Experiment 1) and field or 3rd per-
son imagery (Experiment 2) instructions compared to the control
condition.
Conclusions: These findings not only illuminate the mechanisms un-
derlying the benefits of forming an implementation intention but also
identify manipulations that could enhance prospective remembering.
Correspondence: Sarah Raskin, Ph.D., Psychology, Trinity College, 300
Summit Street, Hartford, CT 06119, United States. E-mail: sarah.
raskin@trincoll.edu 

M. KLIEGEL, I. ABERLE, P. RENDELL, N. ROSE & M. MCDANIEL.
The role of cognitive control and motivation in the age prospec-
tive memory paradox.
Objective: Previous research has identified ‘the age-prospective mem-
ory paradox’ of age related declines in laboratory settings in contrast to
age benefits naturalistic prospective memory tasks. Various factors are
assumed to account for this paradox, yet empirical evidence on this is-
sue is scarce. In two experiments, the present study examined the effect
of cognitive control in a laboratory task and the effect of motivation in
a naturalistic task on prospective memory performance in young and
older adults.
Participants and Methods: For the laboratory task (Experiment 1, n
= 40), we used a board game to simulate a “week” of daily activities
and varied features of the prospective memory task (e.g., task regular-
ity) in order to manipulate the amount of cognitive control needed to
initiate prospective memory. For the naturalistic task (Experiment 2, n
= 80), we instructed participants to try to remember to contact the ex-
perimenter repeatedly over the course of one week manipulating moti-
vation by performance-based monetary incentives.
Results: Results from the laboratory prospective memory tasks indi-
cated significant age-related decline for the irregular tasks (p = .006)
but not for regular and focal tasks. In addition, in the naturalistic task,
a significant interaction (p < .05) indicated that the age benefit was
eliminated when young adults were motivated by incentives.

Conclusions: In conclusion, the present results suggest that the vari-
ability of age differences in laboratory prospective memory tasks may
partly be due to differences in the features of the prospective memory
task. Furthermore, increases in motivation to perform the prospective
task seem to help remedy everyday prospective memory deficits in young
adults.
Correspondence: Sarah Raskin, Ph.D., Psychology, Trinity College, 300
Summit Street, Hartford, CT 06119, United States. E-mail: sarah.
raskin@trincoll.edu 

S. WOODS, M. DAWSON, E. WEBER, I. GRANT & I. GRANT. Event-
Based Prospective Memory in Older Adults with HIV Infection.
Objective: Aging and HIV disease are each independently associated
with deficits in the strategic aspects of prospective memory (ProM). Con-
sidering the growing number of older adults living with HIV infection,
the present study evaluated the combined effects of HIV and aging on
event-based ProM impairment.
Participants and Methods: One hundred and eighteen participants
were classified into one of four groups based on their HIV serostatus and
age (i.e., < 40 years and > 50 years).
Results: A series of Jonckheere-Terpstra tests revealed significant addi-
tive effects on event-based ProM in the expected direction (ps < .001), with
the greatest deficits apparent in the older HIV+ cohort. Follow-up regres-
sion analyses demonstrated that these between-group effects were not bet-
ter explained by other demographic factors and potential medical, and
psychiatric confounds. The additive effects of HIV and aging were most
apparent on trials for which the retrieval cue and intention were not se-
mantically related. In the older HIV+ cohort, performance on the seman-
tically unrelated ProM trials was associated with executive dysfunction,
older age, and lower nadir CD4 counts in the older HIV+ cohort.
Conclusions: Findings from this study suggest that older adults with
HIV disease may experience particular difficulty with the strategic en-
coding and retrieval aspects of ProM, particularly when the cue is se-
mantically unrelated to the intended action, which may be related to the
neuropathological effects of these risk factors in prefrontostriatal sys-
tems that are known to underlie ProM functioning.
Correspondence: Sarah Raskin, Ph.D., Psychology, Trinity College, 300
Summit Street, Hartford, CT 06119, United States. E-mail: sarah.
raskin@trincoll.edu 

S. RASKIN & D. DECUIR. The relationship between prospective
memory, medication adherence and the onset of dementia.
Objective: There is some preliminary evidence that prospective mem-
ory may be an early marker of the development of dementia. Despite in-
terest in prospective memory performance in older populations, there are
no studies that we know of, that specifically address daily functioning.
Participants and Methods: . In this study, we administered the Mem-
ory for Intentions Screening Test (MIST), the Dementia Rating Scale, a
self-report measure of prospective memory and Patterson’s Medication
Management Adherence Scale (MMAS) to 25 healthy control subjects
in each of three age groups (20-30 years of age; 40-50 years of age; and
60-70 years of age) for a total of 75 subjects. The oldest group was
then re-tested on the same measures one year later.
Results: Comparing Group 1 (ages 20-30) to Group 2 (ages 40-50)
there were no group differences for time- versus event-based cues. How-
ever Group 2 performed significantly more poorly than Group 1 on the
longer time delays (15 minutes) but not on the shorter time delays (2
minutes). Group 3 (ages 60-70) performance was significantly worse
on time-based cues, longer delays, and verbal response items than the
other two groups. MMAS performance correlated significantly with to-
tal MIST score and MIST error score. Self-report of prospective mem-
ory was significantly related to the 24 hour delay item on the MIST.
Conclusions: When the oldest group was separated into low and high
performance on the MIST at first testing, those in the low performance
group were more likely to demonstrate impaired performance on the De-
mentia Rating Scale and the MMAS at the second testing..
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Correspondence: Sarah Raskin, Ph.D., Psychology, Trinity College, 300
Summit Street, Hartford, CT 06119, United States. E-mail: sarah.
raskin@trincoll.edu 

Poster Session 5:
Cross-Cultural, Executive Function/Frontal Lobes,

Imaging(Functional) 

9:30–11:00 a.m.

Cross Cultural

A. AGRANOVICH, A.E. PUENTE & A.T. PANTER. The Culture of
Time in Neuropsychological Assessment: Do Culture-Specific Time
Attitudes Explain the Differences in Timed Test Performance be-
tween Russian and American Adults?
Objective: The presence of cultural differences in attitudes toward time
is well documented, but no published research yet addressed the chal-
lenges that individuals from cultures dissimilar to that of test-makers
may face in formal timed testing.
Participants and Methods: This study examined the cultural differ-
ences in time attitudes and their effect on timed neuropsychological per-
formance in carefully matched 100 Russian and American non-clinical
adult volunteers using a battery of reportedly “culture-fair” measures:
Color Trails Test (CTT); Ruff Figural Fluency Test (RFFT); Symbol
Digit Modalities Test (SDMT); and Tower of London-Drexel Edition
(ToLDx). Participants also completed a measure of time attitudes, the
Culture of Time Inventory- 33 items (COTI-33; Agranovich & Panter,
in press).
Results: Americans significantly outscored Russians on both trials of
CTT, SDMT, and ToLDx; the group differences in RFFT only approached
significance. Cultural differences also emerged in COTI-33 factor scores,
where Americans rated planning and punctuality significantly higher
than Russians. Time attitudes partially mediated cultural differences in
performance on CTT1, SDMT, and ToLDx initiation time, but did not
account for the effect of culture in CTT2. Significant effect of culture
was revealed in ratings of familiarity with testing procedures, where a
half of the Russian sample endorsed the lack of prior experience with
timed and/or standardized tests. Familiarity with standardized testing
was negatively related to the scores on CTT, ToLDx, and SDMT.
Conclusions: These findings suggested that individuals who lack fa-
miliarity with standardized testing procedures tend to obtain lower scores
on these timed “culture-fair” tests.
Correspondence: Anna Agranovich, PhD, JOhns Hopkins University
School of Medicine, 6239 Woodcrest Drive, Baltimore, MD 21209, United
States. E-mail: agranovich@gmail.com 

X.E. CAGIGAS, R. CASAS, C. ORIETA, C. TOLEDO, R. LAVIAN,
F.W. SABB, E.D. LONDON, T.D. CANNON, N.B. FREIMER &
R.M. BILDER. Are bilingual norms the answer for research within
the Latina/o community? Preliminary data from a large commu-
nity sample [the UCLA LA2k].
Objective: A growing body of research suggests that a person’s degree
of bilingualism can help to explain differences in neuropsychological test
performance more readily than simply making ethnic comparisons. Al-
though some researchers argue that the bulk of these effects are more
readily explained by differences in education, the potential added ben-
efit of further increasing specificity in historically underrepresented pop-
ulations, which tend to be multilingual, warrants further study.
Participants and Methods: The present study included 119 Caucasian
and 65 Latina/o adults living in the greater-Los Angeles area ranging
from foreign-born bilingual immigrants to monolingual American na-
tionals recruited through the UCLA LA2k study, which aims to sys-
tematically study neurocognitive phenotypes, such as memory and im-

pulse control, on a genome-wide scale. All participants completed a bat-
tery of neuropsychological tests and experimental cognitive tasks in ad-
dition to various questionnaires and genetic analyses. Degree of bilin-
gualism was operationalized as a difference score between English and
Spanish phonemic fluency.
Results: Hierarchical regression analyses revealed that although years
of education was the strongest predictor for the Matrix and Vocab sub-
tests of the WAIS-IV, degree of bilingualism was a stronger predictor
than education for the CVLT-II, Color Trails Test, and the Letter-Num-
ber Sequencing and Digit Span WAIS-IV subtests. Interactions between
bilingualism and education were marginally significant.
Conclusions: Although the present results are preliminary, they add to
a growing body of literature suggesting that other measurable indices
of cultural practices may account for unique variance in neuropsycho-
logical tests. The ramifications of these findings are significant given the
exponential rates of growth in the Latina/o community within the United
States and the relative paucity of research conducted within this lin-
guistically and culturally diverse population.
Correspondence: Xavier E. Cagigas, Ph.D., Psychiatry, UCLA Semel
Institute, 760 Westwood Plaza, C8-881, Los Angeles, CA 90095-1759,
United States. E-mail: xcagigas@ucla.edu 

L. CARR & J.M. FLETCHER. Neuropsychological Profiles of Eng-
lish and Spanish Speaking Children with Spina Bifida.
Objective: The objective of this study was to evaluate the effects of
language and ethnicity on neurocognitive performance in Hispanic chil-
dren with spina bifida meningomyelocele (SBM).
Participants and Methods: Two hundred and twenty-nine children
were divided into groups based on ethnicity (White or Hispanic), lan-
guage of instruction (English or Spanish), and etiology (SBM or nor-
mal control). Neuropsychological task pairs measuring automatic and
integrated skills were evaluated. Multivariate analyses of variance were
conducted to evaluate the effect of language, ethnicity, and etiology on
task performance.
Results: The results did not demonstrate the hypothesized interactions
of ethnicity x etiology x task or language of testing x etiology x task when
SES was included as a moderator variable in the analysis. There were
consistently significant effects of etiology, and varied effects of language
based on language of instruction (testing) as well as ethnicity.
Conclusions: Power may not have been adequate to detect 3-way in-
teractions with SES as a moderator. Further research is necessary to
explore cognitive performance in Hispanic children with SBM with more
attention to factors involving SES and acculturation.
Correspondence:LindsayCarr,UniversityofHouston,327Saint JohnStreet,
New Haven, CT 06511, United States. E-mail: Lindsay.Carr@yale.edu

R. CASAS, X.E. CAGIGAS, E.D. LONDON, T.D. CANNON,
N.B. FREIMER & R.M. BILDER. Cross-Ethnic Equivalence of the
Hopkins Symptom Checklist in Caucasian and Latino Adults in a
Large Community Sample [the UCLA LA2k].
Objective: The Hopkins Symptom Checklist (HSCL) is a cost-effective
and time-efficient self report inventory of psychological distress that is
commonly used in neuropsychological research and practice. However,
normative data for the HSCL is largely limited to Caucasian and mono-
lingual English-speaking samples, and it is unknown whether or not cul-
tural factors impact performance on this measure. In the current study,
we examined whether there were any cultural differences in perform-
ance between Latino and Caucasian adults on the HSCL.
Participants and Methods: Participants included 120 Caucasian and
65 Latino adults living in the greater-Los Angeles area who ranged from
foreign-born bilingual immigrants to monolingual American nationals.
Participants were recruited through the UCLA LA2k study, which aims
to investigate the genetic bases of cognitive phenotypes such as mem-
ory and impulse control. All participants completed the Hopkins Symp-
tom Checklist in addition to other neuropsychological tests, experimental
cognitive tasks, and genetic analyses
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Results: ANOVA analyses examining total score differences on the HSCL
revealed that Caucasian and Latino participants exhibited similar lev-
els of overall distress. However, Latino participants, and in particular
those that were bilingual Spanish-English speakers, scored significantly
higher on the somatization symptom dimension of the HSCL.
Conclusions: These results suggest that cultural factors can affect per-
formance on the HSCL, and that researchers and clinicians should be
cautious when interpreting HSCL test scores for non-Caucasian indi-
viduals. Consistent with other findings, these results also suggest that
Latinos may be more likely to express psychological distress through
subjective somatic symptoms.
Correspondence: Rachel Casas, BA, University of California Los Ange-
les, Semel Institute for Neuroscience and Human Behavior, 760 West-
wood Plaza, C*-737, Los Angeles, CA 90049, United States. E-mail:
rcasas@mednet.ucla.edu 

M. CHERNER, P. SUAREZ, M. RIVERA MINDT, M.J. TAYLOR,
L. DEBORAH, I. GRANT, L. ARTIOLA I FORTUNY & R.K. HEATON.
Demographically Adjusted Norms for the Paced Auditory Serial Ad-
dition Task (PASAT) in Spanish.
Objective: There are an estimated 425 million Spanish speakers in the
world, approximately 30 million of whom live in the United States. A
large proportion of people whose best language is Spanish reside in the
region bordering the US and Mexico. Appropriate interpretive standards
are needed for neuropsychological assessment in this population. As part
of a larger normative effort, we generated norms for a Spanish language
version of the PASAT applicable to the US-Mexico borderland.
Participants and Methods: A native Spanish-speaker produced audio
recorded numbers for the PASAT stimuli. Computerized post-process-
ing was used to order the numbers as in the English version, with inter-
stimulus times of 3.0, 2.4, 2.0, and 1.6 seconds per digit for each sub-
sequent trial. Participants were 180 healthy native Spanish speakers
from the Mexico border regions of Arizona and California. The sample
was 58% women, ranged in age from 20 to 55 years (M=37.2, SD=9.5)
and in education from 0 to 20 years (M=9.9, SD=4.2). PASAT scores
were converted to scaled scores to create a distribution with a mean of
10 and SD of 3. The contribution of age, education, and sex to PASAT
scaled scores was examined using a fractional polynomial regression
equation to arrive at a demographically adjusted T-score (M=50, SD=10).
Results: The proportion of neurologically normal subjects categorized
as impaired based on the existing English language norms was reduced
by 11% when applying the Spanish language norms. Some degree of
misclassification was present across education ranges, although it tended
to be more frequent among those with lower education. Scaled scores
were 2 to 3 points higher, and T-scores were an average of 4 points higher,
with the new norms. We verified that age, education, and sex were un-
related to the resulting T-scores. Raw-to-scaled conversions and the
adjusted T-score formula will be presented.
Conclusions: Norms for this population result in fewer classification
errors and add to the armamentarium of available assessment tools.
Correspondence: Mariana Cherner, PhD, Psychiatry, UCSD, 9500
Gilman Drive, Mail Code 0847, La Jolla, CA 92093, United States. E-
mail: mcherner@ucsd.edu 

R. KAMAT, T.D. MARCOTTE, B. BOKIL, R. MEYER, R. DEUTSCH,
S. LETENDRE, D. FRANKLIN, R.K. HEATON, S. MEHENDALE &
M. GHATE.Literacy and Education Predict Neuropsychological Per-
formance in a Cohort with a Broad Spectrum of Educational Levels.
Objective: To examine the relationship between education and literacy
in predicting neuropsychological (NP) performance in a group with a
broad range of education and socioeconomic levels. It was hypothe-
sized that literacy (ability to read, write and use numbers [numeracy]
in daily life), would be significantly predictive of NP performance, par-
ticularly in individuals with lower levels of education.
Participants and Methods: 93 male and 88 female HIV seronegative
control volunteers recruited for a neuroAIDS study Pune city in India.

Ages ranged from 19 to 57 years (M=32.88, SD=8.12), and education
ranged from 0 to 19 years (M=9.96, SD=4.181). Participants completed
a comprehensive NP battery translated into Marathi (adjusted for age
and gender), and a literacy test assessing basic reading, writing, and nu-
meracy. Numeracy was the only literacy subtest to significantly predict
NP performance beyond education.
Results: In a combined model, both education (p<.0001) and overall
literacy (p<.01) were predictive of overall NP performance (R2=.34).
In order to determine whether this relationship differed according to
amount of education, we split the group at 6 years of education, a com-
mon point for ending basic education in India. Both education and nu-
meracy (both p<.0001) predicted NP performance in the group with >
6 years (R2=.30). However, in those with less than 6 years of educa-
tion, only numeracy (p<.05) was predictive of NP performance (R2=19).
Conclusions: Literacy levels provide additional information beyond ed-
ucation in predicting NP performance. Particularly in individuals with
limited educational experience, literacy may be useful in determining
expected levels of cognitive performance. Although not examined here,
clinicians must remain cognizant that basic literacy may be affected by
more severe dementias.
Correspondence: Rujvi Kamat, BS, SDSU/UCSD Clinical Psychology
JDP, 150 West Washington, 2nd Floor, San Diego, CA 92103, United
States. E-mail: rkamat@ucsd.edu 

C.A. OJEDA & A.E. PUENTE. A List of Neuropsychological and Psy-
chological Tests Available in Spanish:The Challenge of Testing Span-
ish Speakers.
Objective: The objective of this study is to develop a current and con-
prehensive list of neuropsychological and psychological tests available
in Spanish.
Participants and Methods: The list of Spanish tests was developed by
consulting the following sources: a) Buros Mental Measurements Year-
book (Website and Online Database), b) prior research about tests in
Spanish (e.g., Salazar, Perez & Puente, 2007; Puente & Lazarus, 2009),
c) Hispanic Neuropsychological Society List of Spanish Tests, d) Data-
bases such as PsychInfo or WorldCat, and e) Spanish Test publishers
such as Manual Moderno Mexico Editorial and TEA Ediciones (Spain).
Results: We found 555 tests available in Spanish.
Conclusions: This comprehensive list is much longer than others pre-
viously published and reflect a more exhaustive approach to determin-
ing which tests exists. However, the list of 555 tests still represents less
than 15% of tests currently available in the English language. We are
now embarking on a systematic analysis of how these tests meet the cri-
teria outlined by the Joint Committee for Guidelines of Educational
and Psychological Tests.
Correspondence: Carlos A. Ojeda, Psychology, University of North Car-
olina Wilmington, 815 Strickland PL, APT 4, Wilmington, NC 28403,
United States. E-mail: cao4348@uncw.edu 

P. PEREZ-ARCE, R. BOWLER, V. GOCHEVA, M. HARRIS &
L. MORA. A Neurocognitive Comparison of Hispanic and White
Welders Exposed to Manganese.
Objective: This study presents baseline (2005) and follow-up (2008)
data on the comparative performance on neurocognitive and clinical
measures of Hispanic and non-Hispanic White (Whites) welders who
were exposed to manganese (Mn) in confined spaces.
Participants and Methods: Participants included 22 Whites and 15
Hispanics at baseline. A battery of neuropsychological tests was ad-
ministered and Mn blood levels taken.
Results: At baseline Whites scored significantly higher on 23 out of 37
neuropsychological tests (15 of the 23 were WAIS-III scores and indices).
No inter-ethnic differences were found on WAIS’ L-N Sequencing, Sym-
bol Search, Arithmetic, and Matrix Reasoning tests, nor on tests of ex-
ecutive function, working and verbal memory. At follow-up, White
welders continued to significantly outperform Hispanic welders on the
same WAIS-III subtests and indices, minus Picture Completion and WMI.
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At follow-up, Hispanics’ blood Mn levels significantly improved com-
pared both to the Hispanic group’s own baseline levels and to those of
the White welders. Hispanics’ performance also improved on ROCT im-
mediate (p<.003)and delayed (p<.01)memory conditions. For the en-
tire follow-up cohort (2008), holding Mn constant, ethnicity was a sig-
nificant predictor of both dominant and non-dominant finger tapping
performance, with Hispanics scoring lower. No inter-ethnic differences
were evident on the SCL90-R. Contrary to expectation, the significant
correlation of Hispanic welders’ ROCT Copy scores with PIQ (p<.02 )
and Matrix Reasoning (p<.001) was not observed in the White group.
Conclusions: The results elucidate the interaction between Mn expo-
sure and cognitive measures, real-life functioning, and possibly cul-
tural/ethnic/language influences on performance.
Correspondence: Patricia Perez-Arce, Ph.D., Mental Health Department,
Clinica de la Raza/Private Practice, 5866 Harbord Drive, Oakland, CA
94611, United States. E-mail: pperez-arce@stanfordalumni.org

M.O. RIVERA. Reading Instruction for English Language Learners.
Objective: Over the last decade research has begun to accumulate in
the domain of ELLs’ reading difficulties and corresponding interven-
tions. The purpose of this study was to collect and disseminate knowl-
edge of effective reading interventions, for ELLs in grades K through
12 who are at risk for reading difficulties or identified with a disability.
Participants and Methods: We examined evidence of enhanced in-
struction in elements of literacy and interventions aimed at improving
literacy for ELLs performing below grade level. This information was
culled from a variety of sources, including major literature reviews, and
additional studies (especially those recently published) found through
a database search.
Results: The findings from this review indicate that assessment plays
a crucial role in the educational experience of all ELLs and assess-
ments inform educational placements, which in turn influences aca-
demic outcomes. Instructional interventions for ELLs should be guided
by and delivered within a Response to Intervention (RTI) model. In ad-
dition, at-risk ELLs need comprehensive, early, explicit, intensive in-
tervention that reflects a close match between their source(s) of diffi-
culty and the intervention. Ultimately, high-quality teacher preparation
and professional development programs on teaching ELLs should ad-
dress theoretical knowledge and pedagogical methods on second lan-
guage acquisition.
Conclusions: Effectively meeting ELLs’ needs, particularly the needs
of those who struggle, requires a multi-pronged strategic approach, with
significant attention to three areas: 1) assessment, 2) intervention pro-
grams or models, and 3) professional development. The findings demon-
strate the significant positive impact that a reading intervention can
have, particularly for the neediest ELLs. Finally, teachers with strong
content knowledge and specialized training have a positive impact on
student performance.
Correspondence: Mabel O. Rivera, PhD, Psychology, University of Hous-
ton, 100 TLCC Annex, Houston, TX 77204, United States. E-mail:
Mabel.Rivera@times.uh.edu 

M.A. SEDO, S.I. NAVARRO & C.A. MANGONE. A STROOP FOR ALL
PEOPLE IN ALL LANGUAGES?
Objective: (Rational) FDT is a low-verbal-load test of mental interfer-
ence, based on measuring the speed and efficiency of mental process-
ing in two unstressed fluent situations and two stressed situations un-
der much higher cognitive pressures. FDT aims at opening a multilingual
window for the testing of now untestable populations.
Participants and Methods: (Methods) 38 demented and 20 healthy
illiterates illiterates were tested, comparing the test to the Stroop, the
MMSE and the CDR.
Results: (Results) FDT evoked reading reactions in all non-readers; and
discriminated both populations, which produced curves with little or
no overlap  Demented and healthy subject showed very different pat-
terns of scores: the curve of scores is <asymmetrical> and <peaked> and

shows experimental groups wide apart, nearly without overlap (in times
and in errors) Errors are only present of clinical subjects and only on
the two stressed situations. Illiterates were also compared to senescent
readers of English and of Spanish. The validity of the different instru-
ments (Stroop, FDT) is compared for populations of non-readers of
foreign languages or for illiterates.
Conclusions: (Results) FDT evoked reading reactions in all non-read-
ers; and discriminated both populations, which produced curves with
little or no overlap. 
(Conclusions) FDT is appropriate for foreign language speakers, who
can answer in their own language; and appropriate for non-readers of
the language. The importance of the two high-mental pressure situa-
tions is suggested;. and the importance of the error scores as a sign of
difficulty in the flexible monitoring of the task.
Correspondence: Manuel A. Sedo, Ph.D., R & D, Language-Neutral Test-
ing, 9 Ingleside Rd, Natick, MA 01760, United States. E-mail: manuel@
sedo.net 

M.A. SEDO & G. GONZALEZ ALEMAN. EXECUTIVE TESTING OF
THREE INDIGENOUS GROUPS IN THE ANDES IN SPANISH AND
IN QUECHUAN.
Objective: FDT and FNT are low-verbal-load oral forms of the Stroop
test and the TMT, 
based on measuring the speed and efficiency of conscious mental pro-
cessing. Those tests aim at opening a testing window to now untestable
populations. They consist of two 
unstressed fluent situations and two stressed conscious situations with
higher cognitive pressures.
Participants and Methods: Thirty trios of schizophrenic, siblings and
control populations were tested in region of Jujuy, in Spanish or in
Quechuan with a language-neutral neuropsychological 
battery, researching the pharmacological treatment and the risks of phe-
notypic subjects.
Results: ) Reliabilities were considerable (.84 to .94) and well-related
to the treatment process. FNT discriminated well genotypical and phe-
notypical subject; and measures in its fifth situation the overload at con-
tinuous contradictory mental pressures.
Conclusions: FDT and FNT are appropriate for the testing of cross-
cultural and cross-linguistic populations, who can answer in their own
language. The importance of the highly stressed conscious situations is
suggested, and the importance of error scores as proper to only clinical
subjects, and only in the more difficult situations.
Correspondence: Manuel A. Sedo, Ph.D., R & D, Language-Neutral Test-
ing, 9 Ingleside Rd, Natick, MA 01760, United States. E-mail: manuel@
sedo.net 

Executive Functions/Frontal Lobes

S. AERTS, M. SCHENKMAN, L. RIOLO, C. ZHENG, R. KUMAR &
B. KLUGER. Executive Function and Functional Mobility in Parkin-
son’s Disease.
Objective: Parkinson’s Disease (PD) is known to be associated with cog-
nitive deficits, particularly in executive domains. More recent data sug-
gests that these cognitive deficits may be important causes of disability,
decreased quality of life (QOL), and potentially related to functional
mobility. The goal of this study was to determine how specific measures
of executive function correlated with a wide battery of subjective and
objective measures of functional mobility and QOL.
Participants and Methods: 121 subjects with PD (over 70% male,
mean age 66.5 + 9.8) participated in a longitudinal exercise study. As
part of this study, data was collected on quality of life, disease severity,
depression, gross motor function, objective functional mobility, activi-
ties of daily living (ADL), and three measures of executive function: spa-
tial span backward (SSB), Stroop task, and Brief test of attention (BTA).
Results: Spearman correlation demonstrated a strong correlation with
all measures of executive function, disease severity, and gross motor
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speed. Stroop interference was uniquely associated with quality of life
and self assessment of ADL. Objective tests of functional mobility cor-
related most with Stroop interference, less so with SSB and least with
BTA and Stroop word reading. None of these measures were correlated
with depression.
Conclusions: These results support prior research demonstrating an as-
sociation between executive function and disability. Our results further
suggest that unique aspects of executive function may be more impor-
tant in determining both subjective and objective measures of disabil-
ity, particularly response inhibition a function mediated by medial frontal
structures.
Correspondence: Shanae Aerts, University of Colorado Denver, 5085
Clay St., Denver, CO 80221, United States. E-mail: shanae.aerts@email.
ucdenver.edu 

C. AMEZCUA GUTIÉRREZ, M. RUIZ DÍAZ, M. HERNÁNDEZ
GONZÁLEZ & M. GUEVARA PÉREZ. Cerebral Functionality Dur-
ing Visual Erotic Stimulation and While Solving the Towers of Hanoi:
Effects of Sexual Arousal.
Objective: Characterize the degree of coupling among the prefrontal,
parietal and temporal areas during visual erotic stimulation and to de-
termine if this affects the solving of the Towers of Hanoi.
Participants and Methods: 33 young men assigned to 3 groups. The
Neutral Group was shown a video of a subject walking from the movie
“The Long Shadow” (Zsigmond); the Erotic Group watched scenes of
explicit sexual interaction from the movie “The Catwoman” (Leslie) and
the Aggressive Group watched aggressive scenes of the movie “Hostel”
(Roth). EEGs were recorded at rest, during visual stimulation and while
executing the Towers of Hanoi.
Results: No significant differences were found between the groups in
the execution of the Towers of Hanoi. The erotic group presented a higher
prefrontal-parietal and prefrontal-temporal correlation that was not as-
sociated with efficacy in executing the Towers of Hanoi.
Conclusions: These different degrees of cortical coupling may be as-
sociated with the distinct strategies employed to resolve the problem.
Correspondence: Claudia Amezcua Gutiérrez, Dr., Instituto de Neurocien-
cias, Universidad de Guadalajara, Francisco de Quevedo 180, Col. Arcos
Vallarta, Guadalajara 44130, Mexico. E-mail: camezcu@cencar.udg.mx

L. ANDERSON, M.F. SYMINGTON, L.K. PAUL & W.S. BROWN. De-
cision Making in Agenesis of the Corpus Callosum: Computational
Analysis of the Iowa Gambling Task.
Objective: People with agenesis of the corpus callosum (ACC) have been
shown to exhibit deficiencies in the domains of decision-making and
complex novel problem-solving. Nevertheless, the specific nature of the
problems in cognitive functioning that contribute to these deficits are not
clearly understood. This study used the Iowa Gambling Task (IGT) to
test decision-making ability and complex novel problem-solving in ACC.
Participants and Methods: Thirty-four individuals with complete or
partial ACC (age 11-62; FSIQ 78-129) were compared to 19 controls
(age 18-51; FSIQ 85-111) on the IGT. A trial-by-trial computational
analysis called the expectancy-valence (EV) model (Busemeyer & Stout,
2002) was applied to the results of the IGT to elucidate specific differ-
ences in cognitive strategies utilized by the groups.
Results: The ACC and control groups did not differ significantly in over-
all performance on the IGT, or on the learning or choice consistency val-
ues of the EV model. However, the ACC group exhibited significantly
higher attention to losses on the motivation parameter (p < .05; ACC M
= .62, Control M = .38).
Conclusions: Participants with ACC performed similarly to control par-
ticipants overall on the IGT, and thus the issues with decision-making
are not like those seen in persons with frontal lobe disorder. However, the
EV model reveals that participants with ACC are more influenced by losses
than controls. Further research involving other decision contexts is needed
to ascertain the specific contribution of loss aversion to decision-making
and complex-novel problem-solving deficits in people with ACC.

Correspondence: Warren S. Brown, Ph.D., Travis Research Institute,
Fuller Grad Sch of Psych, 180 N. Oakland Ave., Pasadena, CA 91101,
United States. E-mail: wsbrown@fuller.edu 

K.C. BORJA & F. OSTROSKY-SOLÍS.Decision making in drug users.
Objective: To assess and compare the performance of three groups of
drug users (alcohol, marijuana and cocaine) and a group of young adults
without drug abuse history on a gambling task.
Participants and Methods: 112 young adult participants were recruited
(mean age 23.8 years) and all subjects gave written informed consent.
12 cocaine, 32 cannabis and 36 alcohol users were required to abstain
from using the substance 24-hours before the examination. An Iowa
Gabling Task adaptation standarized for mexican population was uti-
lized to examine the process of decision making. A control group of 32
young adults without history of drug abuse was assessed.
Results: An ANOVA analyses showed that both cocaine and cannabis
groups had the worst performance and made more decisions that led to
larger immediate gains despite higher losses. No differences were found
between the alcohol group and the other groups, however, a similar strat-
egy to the cannabis users was observed.
Conclusions: Drug abusers, specially those engaged in more deleteri-
ous substances, may be prone to poor decision making, showing a per-
sistent pattern of consumption despite adverse future consequences.
They prefer to engage in activities that involve immediate pleasure re-
gardless of attempting against their health and personal and professional
development. The poor decision making observed in drug users may be
a preexistent deficiency that led them to start using toxic substances
rather than to be a result of this exposure.
Research partially supported by UNAM, SDEI-PTID-06-12 grant program.
Correspondence: Karina C. Borja, Bachelor, Neuropsychology and Psy-
chophysiology, UNAM, 3004 Universidad Av., D-11, 2nd floor, Col. Copilco-
Universidad, Mexico 04510, Mexico. E-mail: borja83@yahoo.com

J. BORRANI, T. HERNANDEZ, N. ALEJOS, X. ORTIZ, M. FRIAS &
P. VALDEZ. Behavioral Inhibition and Cognitive Flexibility in Ju-
venile Delinquents.
Objective: Delinquent behavior has been related to a deficit in execu-
tive functions, which is mainly dependent on prefrontal cortex. Two com-
ponents of executive functions that require a more specific analysis in
juvenile delinquents are behavioral inhibition and cognitive flexibility.
The aim of this study is to analyze these components of executive func-
tions in delinquents.
Participants and Methods: Participants were 45 male delinquents and
a control group of 88 males with no criminal records and similar age
(range: 14 to 21 years, Delinquents: 17.81±1.4, Control: 17.75±1.5,
T=0.22, NS). All participants answered a modified version of the Stroop
task that required to read 48 words written in an incongruent color ink;
to name the color of the ink; and to shift from one criterion to the other.
Execution on the color naming task was taken as an index of behav-
ioral inhibition, and performance on the shifting criterion task was taken
as an index of cognitive flexibility.
Results: On the color naming task, delinquents required more time
(Delinquents: 55.49±12.13 sec, Controls: 46.33±9.1 sec, F=21.05,
p<0.001) and had more errors (Delinquents: 6.29±4.98, Controls:
2.23±2.98, F=33.84, p<0.0001) compared to controls. On the shifting
criterion task, delinquents required more time (Delinquents:
141.43±30.85 sec, Controls: 125.32±26.28 sec, F=7.36, p<0.01) and
had more errors (Delinquents: 22.04±12.06, Controls: 14.63±9.54,
F=17.15, p<0.001) compared to controls.
Conclusions: These results indicate that juvenile delinquents have prob-
lems in restraining from inadequate responses and adjusting their be-
havior flexibly to changes in environmental demands. This could be re-
lated to a developmental delay in the acquisition of prefrontal functions.
Correspondence: Jorge B. Borrani, Psychophysiology, Universidad Au-
tonoma de Nuevo Leon, Mutualismo 110, Col. Mitras Centro, Monter-
rey 64460, Mexico. E-mail: jorgeborrani@yahoo.com.mx 
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D. BRITO, F. OSTROSKY-SOLIS, A. LOZANO, D. GRANADOS &
S. CANO. Development of inhibitory response in pre-school age.
Objective: To described and analyzed the effect of age on  inhibitory
processes in  pre-school children.
Participants and Methods: 150 preschool regular children from Mex-
ico City, from 3 to 6 years old ( 69 male and 81 were female) were stud-
ied . Subjects were divided according to age into three groups: Group
1: 50 subjects with mean age of: 3.3 ±1.4; group 2: 50 subjects with
mean age of: 4.8 ±1.9; and group 3: 50 subjects with a mean age of:
5.4 ±1.7.
Children were tested individually with four inhibitory tasks presented
in a fixed order: Angel-Devil (adapted from Strommen, 1973), Day
–Night stroop (adapted from Gerstadt, Hong & Diamond, 1994), Fist-
Palm(adapted from Hughes, 1998) and Delay gratification (adapted
from Kochanska et al., 2000).
Results: In all the neuropsychological measures the ANOVAs show sig-
nificant differences between  all age groups. Group 1 vs group 2 and 3
(p<0.001); and group 2 vs group 3 (p<0.003). Scores improved signif-
icantly with age.
Conclusions: Inhibitory control improves between 3 and 5 years. Dis-
cussion emphasized the effects of age on executive function and how
inhibitory processes affect cognitive development.
Correspondence: Diana Brito, Neuropsychollogy, UNAM, Av Universi-
dad 3004 Col. Copilco Universidad, Mexico DF 04510, Mexico. E-mail:
dianabritonava@hotmail.com 

C.Z. BURTON, L. VELLA, J.A. WELLER & E.W. TWAMLEY. Dif-
ferential Effects of Executive Functioning on Suicide Attempts.
Objective: Suicide is a major public health concern and is common
among individuals with psychiatric illness. Executive functioning
ability (e.g., planning, impulsivity, and problem-solving abilities)
may be associated with risk of suicide attempts. We examined de-
mographic, clinical, and executive functioning variables in suicide
ideators and suicide attempters, hypothesizing that poorer execu-
tive functioning performance would increase the odds of a suicide
attempt.
Participants and Methods: Seventy-seven participants diagnosed
with major depressive disorder (n=30), bipolar disorder (n=18),
schizophrenia/schizoaffective disorder (n=18), or borderline per-
sonality disorder (n=11) completed an hour-long neuropsychologi-
cal battery. All were either hospitalized or residing in crisis houses
following suicidal ideation (n=40) or a suicide attempt (n=37). Lo-
gistic regression was used to predict suicide ideator vs. suicide at-
tempter status, with demographic variables entered on step 1, clin-
ical variables entered on step 2, and neuropsychological variables
entered on step 3.
Results: Consistent with our hypothesis, worse inhibition performance
was associated with the suicide attempter group (Stroop interference to-
tal correct; OR=0.79, p=0.010); however, better problem-solving abil-
ity was also associated with the attempter group (Wisconsin Card Sort-
ing Test total errors; OR=1.22, p=0.007). In addition, being married
(OR=9.01, p=0.042) or female (OR=7.22, p=0.038) increased odds of
membership in the attempter group. Age, education, minority status,
psychotic disorder diagnosis, history of suicide attempts, and history of
substance use disorder did not predict group membership.
Conclusions: If these findings are replicated with a larger sample, it
would appear that suicide attempt risk may be associated with better
problem-solving skills, but worse inhibitory control.
Correspondence: Cynthia Z. Burton, Psychiatry, University of Califor-
nia, San Diego, 140 Arbor Drive, San Diego, CA 92103, United States.
E-mail: czburton@ucsd.edu 

N. CADAVID|, P. DEL RÍO, J. EGIDO & P. GALINDO.What do Socio-
economicVariablescantellusaboutChildrenExecutiveFunctioning?
Objective: Nowadays, Executive Function (EF) literature characterizes
by an increasing knowledge about the psychological mechanisms and

related neurological substrates that drive this cognitive process. Little
is known about how social and cultural variables may influence its de-
velopment. The present paper aims to highlight the role played by so-
cio-economic status and type of school variables in the acquisition of
executive skills.
Participants and Methods: 200 Colombian children of four, six and
eight years old were tested with a group of psychological tests standarized
and validated for Spanish populations, and that asses the executive skills
of inhibition, working memory, planning, self-regulation, and verbal flu-
ency. The resulted data was analysed with a novel statistical technique
for psychological studies, the HJ-Biplot analysis. Specifically, this tech-
nique offers a visual representation of the children performance in each
executive skill in relation to their socio-cultural characteristics.
Results: Although, results showed that the EF developmental trajectory
of all children is ascendant, socio-economic status and type of school
marked differences between children.
Conclusions: Strikingly, socio-economic status and type of school de-
fine which executive skills children may enforce depending on their
cultural learning opportunities.
Correspondence: Natalia Cadavid|, PhD, Universidad de Salamanca, Calle
de la Merced, Salamanca 37005, Spain. E-mail: ncadavid@usal.es

N. CADAVID| & P. DEL RÍO. Approaching Executive Function (EF)
studies with Functional Analysis: An Ecological perspective.
Objective: The purpose of this paper is to highlight the relevance of alter-
native EF studies that explore the process of executive functioning in daily
activities and not just the executive skills that integrate it, as has been done
so far. Specifically, the aim of the study is to describe what aspects of the
behavior of children can tell us something about how they use their exec-
utive functioning to regulate and control their activity in their classroom.
Participants and Methods: The EF assessment of 240 Colombian chil-
dren of four, six and eight years that assist to public and private schools
in Bogotá-Colombia was used to identify the children with the highest
and lowest executive profiles. 37 children that met this requirement were
videotaped during one hour of school class. The content of the result-
ing videos was totally transcribed and examined what of the behavior
of children could tell as something about their executive functioning.
Results: 14 of the 37 children showed to regulate and control their be-
havior during a school class, principally children that obtained a high
EF profile, that assist to private schools and that had four years old. On
the other hand, the verbal behavior of children tended to go along with
the class activity in an 80% of the time, while their body language tended
to go along over a 90% of the time.
Conclusions: The methodological design of this research allowed dis-
covering executive realities in children impossible to detect with tradi-
tional research designs used in EF studies.
Correspondence: Natalia Cadavid|, PhD, Universidad de Salamanca, Calle
de la Merced, Salamanca 37005, Spain. E-mail: ncadavid@usal.es

J. CAMPBELL & S. CROWE.Using Cognitive Models to Explore Per-
formance on Decision MakingTasks:The Importance of Dorsolateral
Prefrontal Cortex Functioning in Establishing Payoff Expectancies.
Objective: This research explored the mechanisms underpinning successful
performance on two commonly used measures of risky decision making,
the Iowa Gambling Task (IGT) and the Balloon Analogue Risk Task
(BART). Previous research has revealed a limited relationship between the
measures and suggested that while the IGT is sensitive to ventromedial
prefrontal cortex damage, the BART may be related to dorsolateral pre-
frontal cortex (DLPFC) functioning. Recent advances in cognitive mod-
elling however, may aid our understanding of the mechanisms underpin-
ning performance, as the psychologically meaningful parameter estimates
of the respective IGT and BART models can be compared.
Participants and Methods: The performance of 17 individuals with
chronic alcohol abuse was compared to neurologically-intact social
drinkers of similar age and education. Participants completed the IGT,
the BART and battery of other neuropsychological tests.
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Results: Analysis of the traditional measures of the IGT and BART in-
dicated that the clinical group failed to grasp the payoffs related to the
potential choices on the IGT and surprisingly, made less ‘risky’ choices
on the BART. Analysis of the respective cognitive models demonstrated
that the differences between the two groups were related to choice con-
sistency on the IGT and possibly payoff sensitivity on the BART. Per-
formance on the Wisconsin Card Sorting Task, a measure of DLPFC
functioning, was related to both parameter estimates.
Conclusions: The results suggested that integrity of the DLPFC is
important to establish the associations between the potential choices
and the expected payoffs. This may suggest that DLPFC damage
forces individuals to make choices under ambiguity rather than un-
der risk.
Correspondence: James Campbell, La Trobe University, 15 Park Cres,
Kew, VIC 3101, Australia. E-mail: ja.campbell@yahoo.com.au 

A. CANCELLIERE & N. MCCURDY. DKEFS Subtest Sensitivity in
Traumatic Brain Injury.
Objective: Consecutive Canadian outpatient traumatic brain injury
(TBI) referrals for neuropsychological assessment wherein the DKEFS
(usually entire battery) was administered were selected for analysis. Hy-
pothesis: DKEFS subtests would often demonstrate borderline impair-
ment or impairment in this group expected to frequently have frontal
lobe damage.
Participants and Methods: Thirty two moderate or severe head in-
jury patients were selected for review. After exclusion for failing tests of
engagement 27 remained (mean age and education was 23.5 and 11.5,
respectively). Twenty three had positive MRI, CT scan or EEG (19 had
PTA greater than 24 hours).
Results: Thirteen of these 27 patients had documented frontal lobe in-
volvement on CT or MRI (more frequent involvement expected given
the neuropathological process). A scaled score of seven or less yielded a
hit. The Proverb Test (Total Achievement: Free Inquiry), Sorting Test
(Sort Recognition Description), Color-Word Interference Test (Inhibi-
tion/Switching) and Verbal Fluency Test (Category Fluency: Total Cor-
rect) generated the most sensitive measures with hit rates of 33 .3%
(6/18), 35.8% (8/23), 39.1% and 47.6%, respectively. The poorest per-
formance came from the Design Fluency Test (Total Correct) and Tower
Test (Total Achievement) with hit rates of only 8.7% and 12.5%, re-
spectively. Intermediate performance was observed on the Trail Making
Test (Number-Letter Switching), 20 Questions Test and Word Context
Test at 18.2%, 19.1% and 22.7%, respectively.
Conclusions: Many DKEFS subtests showed reasonable sensitivity. The
two poorest subtests should be reconsidered. The intermediate performers
may need to be reworked although practice effects may have negatively
impacted sensitivity on the Trail Making Test.
Correspondence: Andy Cancelliere, Cancelliere Psychology Professional
Corporation, 156 Sheppard Ave. W., Toronto, ON M2N1M8, Canada.
E-mail: acancelliere@gmail.com 

K.S. CHIOU, S. COSENTINO, R.A. CARLSON, P.A. ARNETT,
B.M. WARDECKER & F.G. HILLARY. Relationship Between Exec-
utive Functioning and Metacognitive Monitoring Following Trau-
matic Brain Injury.
Objective: Executive functioning and metacognition are higher order,
regulatory cognitive processes. The theoretical models for metacogni-
tion and executive functioning proposed by Nelson and Narens (1994)
and Norman and Shallice (1986) respectively, have important similar-
ities, including similar neural substrates in the prefrontal cortex. What
remains undetermined in the clinical neurosciences is the degree to which
deficits in executive functioning and metacognition overlap after dis-
ruption to frontal systems. This study used objective measures to exam-
ine the relationship between performance on executive functioning and
metacognitive accuracy in individuals with traumatic brain injury (TBI).
Participants and Methods: 17 adults with moderate to severe TBI and
20 healthy adults completed neuropsychological tests of executive func-

tioning and metacognition. Retrospective confidence judgments were
collected after each response and Goodman-Kruskal gamma coefficients
were calculated. Metacognition was examined on tests of memory (i.e.,
metamemory) and mental flexibility (i.e., meta-mental flexibility). In-
dependent samples t-test and correlation analyses were conducted.
Results: Adults with TBI performed worse than healthy adults on se-
lect executive functioning tasks. Adults with TBI demonstrated deficits
in meta-mental flexibility but not metamemory accuracy. Performance
on tasks of executive functioning after TBI was differentially correlated
with meta-mental flexibility (r=0.36, p=0.03) and metamemory (r=0.22,
p=0.20) accuracy. Correlational analysis also revealed metamemory and
meta-mental flexibilty to be largely orthogonal constructs.
Conclusions: The results suggest that subtypes of metacognitive deficit
may be dissociable after TBI. A relationship was found between tasks
of problem solving and meta-mental flexibility accuracy; potential mod-
erators of this relationship will also be discussed.
Correspondence: Kathy S. Chiou, MS, Psychology, The Pennsylvania
State University, 610 Moore Building, University Park, PA 16802, United
States. E-mail: ksc167@psu.edu 

A.C. COOLIN, W. J.L.THORNTON, A.L. FISCHER, R. JAYAKAR &
D.M. BERNSTEIN. Toward a Process-Pure Measure of False-Belief
Reasoning in Adults.
Objective: Theory of mind (ToM) involves the ability to hold a false be-
lief, that is, understanding that another’s beliefs may differ from one’s
own. Studies have found that ToM correlates with traditional neu-
ropsychological measures of inhibitory control and working memory.
The present study directly examines the role of executive functioning
in a novel variation of a standard ToM task using dual task methodol-
ogy. This novel task is significantly positively correlated with a stan-
dard ToM task.
Participants and Methods: We assessed whether simultaneous com-
pletion of a secondary task that required inhibitory control and working
memory decreased ToM performance in a sample of 47 adults aged 18
to 34 (M = 22.45, SD = 3.62). Participants completed four conditions:
Memory control and false belief, both with and without distraction.
Results: Results of a 2 (memory control versus false belief) x 2 (dis-
traction versus no distraction) repeated measures ANOVA revealed a
main effect for distraction, F(1,46) = 4.11, p<.05. Planned comparisons
indicated that distraction decreased performance on the memory con-
trol trials, t(46) = 2.45, p<.05, but not on the false belief trials, t(46)
= 0.47, p>.05.
Conclusions: Because the working memory and inhibitory control de-
mands implemented by the secondary task decreased performance on
the memory control trials but not the false belief trials, we believe this
novel ToM task offers a more process-pure measure of false belief rea-
soning. This differs from standard ToM tasks that typically involve in-
hibitory control and working memory. Our findings have implications
for models that examine component processes underlying mental state
reasoning.
Correspondence: Alisha Coolin, Simon Fraser Univeristy, 312-3575 Eu-
clid Avenue, Vancouver, BC V5R6H5, Canada. E-mail: acc27@sfu.ca 

S. CORREIA, D.C. AHERN, I. PIRYATINSKY & P.F. MALLOY.
Frontal Systems Behavioral Scale and Cortical Atrophy in Fron-
totemporal Dementia.
Objective: To determine the association between patterns of cortical at-
rophy and frontal behavioral symptoms on the Frontal Systems Behav-
ioral Scale (FrSBe) in frontotemporal dementia (FTD).
Participants and Methods: FrSBe ratings (family rating form) and
MRI were obtained on seven patients with mild-to-moderate FTD (mean
age = 68.3±10.2). Bivariate correlations were computed between pre-
and post-illness T-scores on FrSBe subscales (Apathy, Disinhibition, and
Dysexecutive) and estimates of anterior and posterior cortical atrophy
(CSF area/total midsagittal intracranial area). MRI was available on
film only. For each participant, three T1-weighted sagittal slices were
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selected, including one lateral (para-insula) from each hemisphere and
one midsagittal slice and converted to digital images. Manual tracing
and thresholding were used to create a CSF mask of each slice which
was then divided evenly into anterior and posterior regions. Anterior
and posterior CSF ratios were computed for the mid-sagittal and com-
bined lateral slices. All measurements were obtained twice, once by each
of two raters, then checked for agreement and pooled.
Results: For the combined lateral slices, significant correlations were
found between anterior (but not posterior) CSF ratios and pre-illness
(but not post-illness) ratings on all FrSBe subscales (all r±.86, all p≤01).
For the mid-sagittal slice, correlations between CSF ratio and all FrSBe
variables were non-significant.
Conclusions: This coarse preliminary provides additional validation
of the FrSBe as a measure of frontally-mediated behavioral disturbance.
The results suggest that FTD patients with greater lateral (but not mid-
line) anterior atrophy are perceived by their families as having greater
behavioral dysregulation historically.
Correspondence: Stephen Correia, Ph.D., Psychiatry & Human Behav-
ior, Alpert Medical School, Brown University, Veterans Affairs Medical
Center, 830 Chalkstone Ave., Providence, RI 02908, United States. E-
mail: Stephen_Correia@Brown.edu 

A. CURIEL, K. POLLARD, K.J. MILLER, J. KIM, G. LOWENHAUPT
& G.W. SMALL. Predicting Cognitive Status Using Executive Func-
tioning Measures.
Objective: A considerable body of research has focused on the neu-
ropsychological sequelae of degenerative diseases in terms of memory
functioning. However, executive functioning deficits are also common
features associated with degenerative disease, both in cortical and sub-
cortical dementias (Hannay, Howieson, Loring, Fischer, & Lezak, 2004).
The present study sought to examine how accurately cognitive status
could be predicted based upon performance on executive functioning
measures.
Participants and Methods: Participants (N = 256) were divided into
three groups according to cognitive status: intact cognition (n = 181),
mild cognitive impairment (MCI; n = 31), and dementia (n = 44). Ex-
ecutive functioning was defined as the mean z score of five executive
functioning measures: Verbal Fluency (FAS), Animal Fluency, WAIS-III
Similarities subtest, Trail Making Test B, and Stroop C.
Results: A discriminant analysis was performed with cognitive status
as the dependent variable and the mean z score of the five executive
functioning measures as the predictor variable. Overall the discriminant
function accurately predicted 69.9% of cases, with accurate predic-
tions being made for 77.3% of intact participants, 38.7% of participants
with MCI, and 61.4% of participants with dementia.
Conclusions: Results suggest that performance on executive function-
ing measures is an important predictor of cognitive status. Future stud-
ies and implications are discussed.
Correspondence: Ashley Curiel, Pepperdine University, 12026 Hoffman
Street #305, Studio City, CA 91604, United States. E-mail: ashleycuriel@
gmail.com 

S. DOLAN, S. MARTINDALE, S. MCGOWAN, L. SEJUD & A. GIA-
RDINA. Executive Functioning is Related to Use of Relapse Pre-
vention Coping Skills Utilized by Substance Abusers in Recovery.
Objective: The objective of this study is to evaluate whether various as-
pects of executive functioning, typically found to be impaired in substance
abusers, are related to a real-world (i.e., treatment-specific) behaviors.
Participants and Methods: Participants were 48 substance dependent
individuals in residential treatment, abstinent for at least 21 days. The ver-
bal fluency (VF), trails (TMT), and color-word interference (CWI) meas-
ures from the D-KEFS (Delis, Kaplan & Kramer, 2001) were administered,
along with an interview which assessed both the frequency of use and self-
reported effectiveness of abstinence and relapse-prevention coping skills
taught in treatment, both in urge-specific situations (Urge-Specific Strate-
gies Questionnaire, USS; Monti et al., 1993; Rohsenow et al., 2005) and in
their general life (General Coping Strategies, GCS; Rohsenow et al., 2005).

Results: Results indicated that scores on the VF Letter Fluency subtest
are significantly related to the frequency of use and effectiveness of re-
lapse prevention skills measured by the USS but not the GCS. The Cat-
egory Fluency subtest was not related to either the USS or GCS. Per-
formance on the Switching vs. Visual Scanning contrast condition of
TMT was significantly related to frequency and effectiveness of coping
skills on both measures.
Conclusions: Certain aspects of executive functioning are related to
how many and how well patients use coping skills. This study leads to
the conclusion that impaired executive functioning in substance abusers
is meaningful for their success in achieving and maintaining abstinence.
Treatment can be improved by offering different treatments to patients
with different executive functioning profiles.

Supported by the Baylor University Research Committee.
Correspondence: Sara Dolan, Baylor University, One Bear Place #97334,
Waco, TX 76798, United States. E-mail: sara_dolan@baylor.edu 

E. DZIERZAK. Dynamics of Changes of Executive Functions in Pa-
tients with Mild Traumatic Brain Injuries (MTBI).
Objective: The purpose of the study was to observe the dynamics of
changes of executive functions in patients with light and mild trau-
matic frontal lobes injuries.
Participants and Methods: Seventeen patients, with changes indicated
in CT, and the control group accordingly, were presented with a set of
neuropsychological frontal lobes tests and methods three times during
three weeks following the brain trauma (i.e. Tower of London, (TOL),
Trail Making Test (TMT), Stroop Test, etc.) and after half a year after
the brain trauma ( e.g Wisconsin Card Sorting Test (WCST).
Results: Dynamics of change may differ according to individual fac-
tors (Leon-Carrion et al.), however in results obtained an interesting
pattern of improvement may be observed. Quantitative analysis (re-
peated measures ANOVA) together with qulitative descriptions showed
that, during the short period after the brain trauma, patients’ level of
functioning reaches its peak in the first and third week of recovery,
whereas decreases rapidly during the second week (e.g. see TOL, F (1;
16) = 2.4, p<0.05; eta2= 0.44)
Conclusions: Above results presents an interesting, possible brain re-
covery pattern and may be helpful in the future evaluation of methods
in neuropsychological rehabilitation.
Correspondence: Ewa Dzierzak, Psychology, Warsaw University, Poland,
Stawki 5/7, Warsaw 00-183, Poland. E-mail: ewa.dzierzak@psych.uw.
edu.pl 

L. FELIX, K. O’BRIEN, A. KING, M. STEPANSKY,
C.R. AINSWORTH, A.V. DAVIS & J. DORFLINGER. Executive Func-
tioning Skills in High Functioning Autism Spectrum Disorders and
Attention Deficit Hyperactivity Disorder, Combined Type.
Objective: Research on Executive Functioning (EF) in children with
Autism Spectrum Disorders (ASD) has been inconsistent. In contrast, a
core feature of Attention Deficit Hyperactivity Disorder, Combined Type
(ADHD) is executive dysfunction. The current study evaluated differ-
ences on performance and parent rated EF in ASD and ADHD samples.
Participants and Methods: Pediatric patients who met criteria for ASD
(n= 25) or ADHD (n=9) with an IQ above 85 were included in this study.
Measures included the Wechsler Intelligence Scale for Children – Fourth
Edition, the Tower and Color-Word Interference Tests from the Delis-
Kaplan Executive Functioning System(D-KEFS), and the Behavioral
Rating Inventory of Executive Functioning (BRIEF) Parent Report. In-
dependent samples t-tests were conducted to evaluate for groups dif-
ferences on performance and parent-rating of EF skills. Bivariate cor-
relations were also conducted to evaluate for relationships between
objective and subjective data.
Results: Full Scale IQ was average for both groups. Mean performances
on EF measures were in the average range, with no between groups dif-
ferences. Parent-ratings of day-to-day EF skills were in the clinically
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significant range on the Behavioral Regulation and the Metacognition
Indices, with no between groups differences. Across the subscales of the
BRIEF, the only group difference was for Shift, on which the ASD group
was rated to be relatively more impaired than the ADHD group [t(32)=-
2.1, p<.05]. Bivariate correlations between parent ratings and D-KEFS
performances were not significant.
Conclusions: Overall, children with ASD and ADHD showed little dif-
ferences in their executive function skills. Performance in the average
range on tests administered in a structured environment translates poorly
to the real world setting because both groups demonstrated significant
day-to-day executive function impairment, highlighting the need for ex-
ecutive function based classroom and home interventions.
Correspondence: Jill Dorflinger, Ph.D., Alexian Brothers Neurosciences
Institute, 800 Biesterfield Rd, Eberle, Suite 610, Elk Grove Village, IL
60007, United States. E-mail: jill.dorflinger@abbhh.net 

F. FIGUEROA, D. BRITO, F. OSTROSKY, A. LOZANO, E. AGUIL-
ERA & B. BETANCOURT. “Correlation between neuropsychologi-
cal and functional evaluation of the executive functions”
Objective: To compare results of an ecological and a neuropsychologi-
cal evaluation of executive functions.
Participants and Methods: The neuropsychological battery (Execu-
tive Functions Battery for pre-school level) consist of 16 tasks divided
in 3 subscales. The battery was applied to 71 pre-schoolers from 5 years
to 5 years 11 months old (x=65 months, S.D.=3.3).
The Behavior Rating Inventory of Executive Function Pre-school ver-
sion (BRIEF-P) consist of 8 subscales and was answered by the kid’s
parents.
The subscales of both batteries and the total score were correlated trough
a Pearson correlation.
Results: There was a poor correlation between both evaluations. The
only positive correlation was between the neuropsychological scale of
working memory with cognitive flexibility (.22) and emotional control
(.21) of the BRIEF-P test.
Conclusions: There is a lack of correlation between the parents evalu-
ation of their child daily behavior with the performance on the neu-
ropsychological evaluation. This lack of correlation might be related to
the fact the BRIEF-P is a subjective inventory answered and/or due to
the difference in the environment in which the evaluation take place,
According to Acker (1990) there are differences between a lab situa-
tion and a real life one; in an artificial situation, the structure and mo-
tivation is provided by the examiner, it focuses on specific tasks and the
environment isn’t punitive, while in a real life situation it is common to
face non-structure and spontaneous tasks, and it is a necessary self-
motivation among other factors.
Correspondence: Fabiola Figueroa, student, Laboratorio de Psicofisi-
ología y neuropsicología, Universidad Nacional Autónoma de México,
Av. Universidad 3004, Col. Copilco-Universidad, Del Coyoacan, Mex-
ico city 04510, Mexico. E-mail: fabiolilla5@hotmail.com 

C. FLAHERTY CRAIG, Z. SIMMONS, R. SVOBODA & A. BROTH-
ERS.Validation of the Penn State Brief Exam for Frontal and Tem-
poral Dysfunction Syndromes (PSFTS) in Amyotrophic Lateral Scle-
rosis: Application of Guilford’s Structure of Intellect Theory.
Objective: This study aimed to validate the PSFTS by correlation of
findings to those obtained from a neuropsychological battery of meas-
ures focused on decision-making.
Participants and Methods: Thirty-five age, education and ALSFRS-
R matched patients with an El Escorial diagnosis of probable ALS par-
ticipated in the study. We applied the Structure of Intellect Theory of
Guilford during the selection of both brief exam and comprehensive neu-
ropsychological measures to which we correlated brief exam findings.
Non-parametric Spearman correlations were conducted between the
brief exam and comprehensive exam measure findings classified by the
Guilford Operations of Cognition, Evaluation, Convergent Production,
and Divergent Production.

Results: Statistically significant relationships were evidenced for all four
Operations evaluated. Evaluation (decision making) relationships were
evidenced for the brief exam task of Judgment and battery tasks of Con-
sequences Obvious (p<.014) and Consequences Remote (p=.054). Prob-
lem Solving relationships included significance between 1) a brief exam
task of Convergent Production (Similarities) and a battery task of Con-
vergent Production (Missing Cartoons) (p<.007), as well as a battery
task of Divergent Production (Alternate Uses), and 2) brief exam task
of Divergent Production (letter fluency) and a battery task of Divergent
Production (Alternate Uses) (p<.0001).
Conclusions: We validated our brief exam by demonstrating the high
degree of concordance between findings generated by 35 ALS subjects
who completed both the brief exam and a comprehensive neuropsycho-
logical assessment, selected by applying Guilford’s Structure of Intellect
Theory. The PSFTS is a valid approach to early detection of frontal and
temporal dysfunction syndromes. The ability to identify emerging diffi-
culties with decision making and problem solving in the ALS multidis-
ciplinary clinic is of vital importance for optimal treatment planning.
Correspondence: Claire Flaherty Craig, PhD, Neurology, Penn State
College of Medicine, 30 Hope Drive, Hershey, PA 17033, United States.
E-mail: cflahertycraig@hmc.psu.edu 

J.C. FLORES LÁZARO & F. OSTROSKY-SOLÍS. Neuropsychologi-
cal Study of Executive Functions Development from 6 to 30 years old.
Objective: To study the developmental characteristics of 16 executive
functions (EF) during childhood and adolescence, with a neuropsycho-
logical approach based on the sequential development of different pre-
frontal lobes regions.
Participants and Methods: 200 normal subjects from 6 to 30 years
old have been selected. The 16 EF studied are representative of neu-
ropsychological functioning of orbital, medial and dorsolateral prefrontal
cortex, also representing some hemispherical differences. For this pur-
pose a Neuropsychological Executive Functions Battery has been used
(Flores Lázaro, Ostrosky-Solís & Lozano), a battery specially designed
to be sensitive to developmental aspects in children and adolescents.
Results: Results supports in a general form, Anderson hypothesis about
the sequential development of EF influenced by the sequential devel-
opment of the diverse prefrontal regions; however this sequential de-
velopment presents particular (qualitative) characteristics for each EF
studied; they also shows a faster development of EF that depends on
orbital, medial and right prefrontal cortex, and show that some EF are
more strongly influenced by neurodevelopmental prefrontal sequences,
but others are more dependent on environmental demands, for exam-
ple verbal fluency and semantic categorization.
Conclusions: Although a general influence in prefrontal cortex se-
quential development over EF developmental sequence can be found,
some EF are more sensitive of environmental demands than others, there-
fore are less dependent of neurodevelopmental influence.  Discussion is
performed in contrast with neuropsychological and neuroimaging (mor-
phometric and functional) studies reported in literature.
Correspondence: Julio C. Flores Lázaro, PhD, Facultad de Psicología,
BUAP, 3 oriente 403 Centro, Puebla 72000, Mexico. E-mail: j_neuro@
yahoo.com.mx 

J.C. FLORES LÁZARO & F. OSTROSKY-SOLÍS. Risk Detection De-
velopment: Complexity Processing Models vs. Traditional Neu-
ropsychological Interpretation.
Objective: To design an Iowa Card Task (ICT) developmental variant,
to investigate the developmental characteristics -and test-complexity ef-
fect- on risk-detection and risk-benefit processing, during child and ado-
lescent development.
Participants and Methods: Based on Crone & van de Molen (2004)
and Kerr & Zelazo (2003) proposals, a developmental variant of ICT
has been constructed, manipulating punishment frequency and magni-
tude. Sample included 160 normal subjects from 6 to 24 years old. The
sample was divided in four age groups: 6-8, 9-11, 12-15 and 16 to 24.
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Results: Results indicate no-significant age range differences between
risk-detection (avoiding risk-decks), reaching maximum performance
since 6-8 age range, these results are coincident with literature (Crone
et al. 2005). In contrast for risk-benefit processing (total points earned),
significant age-range differences has been found; reaching maximum
performance at 12-15 years old range.
Conclusions: Test complexity analysis results coincides with litera-
ture: developmental changes in risk-benefit processing are not only re-
lated to hyper-sensibility to reward or to insensitivity to punishment (de-
pending mainly in orbito-frontal cortex development), but also to the
development of complex processing capacities, including the capacity
to anticipate future outcomes: whether negative or positive ones. There-
fore ICT-developmental variants design -particularly punishment fre-
quency- is an important variable to take in consideration for “orbital-
developmental-tests” analysis.
Correspondence: Julio C. Flores Lázaro, PhD, Facultad de Psicología,
BUAP, 3 oriente 403 Centro, Puebla 72000, Mexico. E-mail: j_neuro@
yahoo.com.mx 

I. FOURNIER, A.A. DUROCHER & P. NOLIN. Executive functions
in children : the contribution of socioeconomic status.
Objective: The purpose of this study is to verify the relationships be-
tween socioeconomic status (SES) and children’s performance on exec-
utive tasks.
Participants and Methods: The sample is composed of 98 children
from 6 to 12 years of age, all regrouped using the SES index from the
Hollingshead Index of Social Position (ISP). Group 1 has a SES medium-
low to low (IPS mean: 61,86, SD : 12,81) and is composed of 21 boys
and 21 girls. Group 2 has a SES from medium to medium-high (IPS
mean : 32,20, SD : 9,32) and is composed of 23 boys and 34 girls.
Each participant completed seven neuropsychological tasks, well known
to evaluate executive functions (EF).
Results: MANOVA indicates a significative multivariated effect with
all the executive tasks and both groups formed by the SES (F(7, 90) =
2,63, p < .05), whereas group 1 has the lowest productions. Results
also show that only Visual Attention, Verbal Fluency, and Design Flu-
ency from the NEPSY significantly contributes to the effect (p < .05),
but not Auditory Attention and Response Set, Statue, Tower, and
Knock&Tap (p > .05).
Conclusions: Results indicate that it is important to take SES into ac-
count when elaborating norms in neuropsychological tests and as well
as in assessment of children, to avoid false diagnostics. They also indi-
cate the importance of giving accessible stimulation programs to fam-
ily with low SES to better help these children. The heterogeneity of the
results between executive tasks will be discussed.
Correspondence: Isabelle Fournier, D.Psy. 2nd year, Psychology and
member of the Groupe de Recherche en Développement de l’Enfant et
de la Famille, Université du Québec à Trois-Rivières (UQTR), 3351 Boul.
des Forges, Trois-Rivières, QC G9A 5H7, Canada. E-mail: Isabelle.
Fournier@uqtr.ca 

A. GARCIA, B. MARTINEZ, J. TALAMANTES, C. RAMIREZ &
P. VALDEZ. Analysis of Behavioral Inhibition and Flexibility on a
Shifting Criteria Task.
Objective: Executive functions are responsible for decision making
and problem solving. These processes have been related to prefrontal
cortex. Two components of these functions are behavioral inhibition and
flexibility. The purpose of this study was to analyze indices of these com-
ponents on a shifting criteria task.
Participants and Methods: Participants were 55 undergraduate stu-
dents, aged 18.07±1.19yr, 18 male and 37 female. Participants answered
a shifting criteria task. In this task numbers “1” or “2” were displayed
in color blue or red, in the center of a computer screen. Participants
had to press numbers 1 or 2 of a numeric key pad. First, they had to
press a key that matches the number displayed on the screen. Second,
they had to press the non-matching key of the number shown on screen.

These responses were taken as an index of inhibition. Third, partici-
pants had to shift criteria according to the color of the number: if the
number was blue, they had to respond pressing the matching key, and
if the number was red, they had to respond pressing the non-matching
key. These responses were taken as an index of flexibility.
Results: Non-matching responses were less efficient (match-
ing=95.82±2.84%; non-matching=93.63±4.37; t=3.11, p<0.01) and
slower (matching=392.63±58.32ms; non-matching= 480.06±82.54ms;
t= -6.41, p<0.001) than matching responses. Also, responses to shift-
ing criteria were less efficient (shift=82.76±10.38%; non-
shift=92.05±5.92%, t=-5.76, p=0.001) and slower
(shift=690.12±95.01ms; non-shift=465.80±75.30ms; t=13.72, p=0.001)
than non-shifting responses.
Conclusions: The shifting criteria task could be useful to assess be-
havioral inhibition and flexibility in patients with a lesion or a devel-
opmental disorder in prefrontal areas.
Correspondence: Aida Garcia, Laboratory of Psychophysiology, School
of Psychology, UANL, Mutualismo 110, Col. Mitras Centro, Monterrey
64460, Mexico. E-mail: maidagcia@gmail.com 

A. GARCIA, D. JUAREZ, L. ARROYO, M. REYNA, X. ORTIZ,
C. RAMIREZ & P. VALDEZ.Design of a map task to assess prevision.
Objective: Executive functions are responsible for problem solving
and decision making. One component of executive functions is previ-
sion; which implies the capacity to anticipate the conditions to solve a
problem. The objective of this study was to design a map task to assess
prevision.
Participants and Methods: Ten maps were designed with as many
options as possible. To that purpose the maps had an area of 20 x 18
cm, four entries at the top and four exits at the bottom; with six num-
bers, from 1 to 6, located in different positions on the map. All maps
were solved by 29 undergraduate students, 12 males and 17 females,
from 17-21 yr (aged 18.34±1.37 yr). The participants had to choose
an entrance and to trace a path that pass by each of the 6 numbers in
consecutive order. Participants had to follow the shortest path as quick
as possible. They were required not to use the same path twice, not to
cross a previously drawn line and not to lift the pencil from the paper.
Results: All participants arrived correctly to number 4, 86% arrived to
number 5, 48% arrived to number 6, and only 3% finished the task.
They required 16±5sec to go from one number to the next. Participants
could not use a simple strategy to solve the maps.
Conclusions: The results suggest that these types of maps could be use-
ful to assess prevision in patients with lesions or developmental disor-
ders in prefrontal areas.
Correspondence: Xochitl Ortiz, PhD, Universidad Autonoma de Nuevo Leon,
Mutualismo 110, Monterrey 64460, Mexico. E-mail: xortizj@gmail.com

M.G. GONZÁLEZ-OSORNIO & F. OSTROSKY-SOLÍS. Personality
correlates of Executive Functions in Problem Drinkers.
Objective: To compare executive functions in a sample of problem
drinkers with a control group and to explore the relationship between
personality and executive function .
Participants and Methods: Sixty college students, clasificated into two
groups according to the Alcohol Use Disorders Identification Test (AU-
DIT) (who, 1992) score: 30 problem drinkers and 30 controls.
Personality was measured using the Temperament and Character In-
ventory (TCI) (Cloninger, 1993, 1994) which evaluates two dimensions,
temperament and character. Neuropsychological measures included an
adapted version of Wisconsin Card Sorting Test (WCST) and of the Iowa
Gambling Task (IGT) (Flores, Ostrosky and Lozano 2008).
Results: No statistically difference between the groups in age and years
of education. In the TCI we found significant higher scores in the prob-
lem drinkers  in temperament : Novelty Seeking (NS) subclass and the
overall NS scale. Correlation analysis showed a positive correlation be-
tween NS and preservative errors in the total score on the WCST (r=.407,
p=.039) and with the amount of risk cards in IGT.
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Conclusions: The biological basis of NS its association with dopamine
D4 receptor in the human brain which is highly distributed in prefrontal
and limbic regions ( Meador-Woodruff et al., 1996) Neuropsychologi-
cal performance could be related to different mechanisms, for example
IGT results  suggests an hipersensivity to reward in the problem drinkers
group whereas the preservative errors on the WCST could be associ-
ated with the severity of neurotoxic mechanism in the use of addictive
substances.
Correspondence: María G. González-Osornio, Laboratory of Neu-
ropsychology and Psychophysiology, National Autonomous University
of Mexico, University Avenue 3004, Mexico City 04510, Mexico. E-mail:
lupytaz@hotmail.com 

K.M. HARRELL, E.J. MARCO, L.K. PAUL, E.H. SHERR &
W.S. BROWN. Processing Speed on the Trail Making Test in Agen-
esis of the Corpus Callosum.
Objective: Previous research with the Delis-Kaplan Executive Function
System (D-KEFS) demonstrated that individuals with agenesis of the
corpus callosum (ACC) had significantly poor performance on the Color-
Word Interference task. Post hoc analyses indicated that slowed pro-
cessing speed was the fundamental contributing factor (Harrell et al,
2008). This research further explored processing speed in executive func-
tioning using the Trail Making subtest of the D-KEFS
Participants and Methods: Individuals with complete or partial ACC
(N = 28; age = 26.8 +/- 14.5; FSIQ = 97.6 +/- 13.8) were administered
all five conditions of the D-KEFS Trail Making subtest. Age-, gender-,
and IQ-matched controls (N = 53; age = 27.0 +/- 16.1; FSIQ = 98.6
+/- 10.9) were selected from the D-KEFS normative dataset. Age cor-
rected scaled scores were used for comparison.
Results: Individuals with ACC scored significantly lower than controls
on Visual Scanning (p < .01), Number Sequencing (p < .01), Letter Se-
quencing Conditions (p < .01) and Number/Letter Switching (p< .05).
No significant group differences were noted on the Motor Speed Condi-
tion. Contrast measure analysis indicated no disproportionate impair-
ment in cognitive flexibility relative to baseline component skills. There
were no significant differences between partial and complete ACC group
on any demographic or performance measure.
Conclusions: This outcome supports previous findings that individu-
als with ACC have significant impairment in cognitive processing speed,
while executive function (inhibition and cognitive switching) is pre-
served. This processing speed deficit did not involve motor speed, sug-
gesting that the problem is specific to the speed of cognitive operations.
Correspondence: Warren S. Brown, Ph.D., Travis Research Institute,
Fuller Grad Sch of Psych, 180 N. Oakland Ave., Pasadena, CA 91101,
United States. E-mail: wsbrown@fuller.edu 

K.P. HEINRICH, M. BEST & C. GOLDBERG. CANTAB Performance
in Children Undergoing Open Heart Surgery.
Objective: Children with congenital heart defects are at increased risk
for neurocognitive impairment (Miatton et al., 2006). Despite studies
suggesting average intellectual functioning following surgical correc-
tion, these children may show deficits in executive functioning, work-
ing memory, or attention skills (Bellinger et al., 2003) although con-
clusive research is lacking. As part of an ongoing longitudinal study of
children with surgical correction of congenital heart defects, this study
examined performance on a battery of tests including measures of ex-
ecutive functioning, working memory, attention, and reaction time. It
was hypothesized that children would show decrements in perform-
ance post-surgery.
Participants and Methods: Participants were seventeen children with
surgically corrected congenital heart defects. Nine children underwent
surgical repair of atrial septal defect and eight children underwent RV-
PA conduit placement. Cognitive measures included tests from the Neu-
ropsychological Test Automated Battery (CANTAB; CeNeS, 1998). Chil-
dren were tested prior to surgery and at one month post-surgery
follow-up.

Results: Mixed model ANOVA analyses were conducted to examine the
impact of surgery on CANTAB test performance in the two groups of
children. No significant differences in test score performance pre-sur-
gery compared to post-surgery were found for any CANTAB test. There
was no significant difference in test score performance between the two
different cardiac groups.
Conclusions: In this preliminary study no significant changes in exec-
utive functioning, working memory, attention, or reaction time were
found following surgical correction of congenital heart defects. Longer
term follow-up will allow for monitoring of neurocognitive changes over
time. Future study with larger sample size and additional cognitive and
behavioral measures is needed.
Correspondence: Kimberley P. Heinrich, Ph.D., University of Michigan,
2101 Commonwealth Blvd, Suite C, Ann Arbor, MI 48105, United States.
E-mail: heinrikp@umich.edu 

M. HERNÁNDEZ, L. RIZO MARTÍNEZ & M. GUEVARA PÉREZ.
Age-effect on the prefrontal-parietal correlation: Performance of
the Tower of Hanoi task.
Objective: studied the functional coupling during execution of Towers
of Hanoi in relation to the age.
Participants and Methods: 51 healthy males classified into three
groups: G1, 11–13; G2, 18-20 and G3, 26-30 years of age. EEG record-
ing was carried out at the F3, F4, P3 and P4 derivations under two
conditions: basal and performance of the Towers of Hanoi task. Inter-
hemispheric (INTERr) and intrahemispheric (INTRAr) correlations were
calculated for six frequency bands: delta, theta, alpha1, alpha2, beta1
and beta2.
Results: The execution parameters of the Towers of Hanoi task showed
no significant differences among the groups, though the majority of
younger subjects failed to complete it. The older subjects presented a
higher correlation in all derivations and bands. In the comparison be-
tween conditions, younger subjects who failed to complete the task,
showed only increased parietal INTERr in the theta and alpha2 bands.
The G2 group showed an increased prefrontal INTERr in the delta and
theta bands, as well as an increased parietal INTERr and prefrontal-
parietal INTRAr in all frequency bands, while the subjects in G3 showed
increases of selective frequency bands in the parietal INTERr and IN-
TRAr, mainly in the right hemisphere.
Conclusions: These correlation data show that the degree of coupling
between the prefrontal and parietal cortices changes with age during the
performance of the HANOI task. Taken together, these data could be re-
lated to the efficacy in the execution of this test and, therefore, to the
degree of cerebral maturity underlying said execution.
Correspondence: Marisela Hernández, Doctor, Instituto de Neurocien-
cias, Universidad de Guadalajara, Francisco de Quevedo 180, Guadala-
jara 44130, Mexico. E-mail: mariselh@cencar.udg.mx 

L. JACOBSON, M. RYAN, R. MARTIN, M.B. DENCKLA & E. MA-
HONE. Verbal Working Memory Influences Processing Speed and
Reading Fluency Deficits in ADHD.
Objective: Processing speed deficits can affect reading efficiency, even
among individuals who can recognize and decode words accurately. Chil-
dren with ADHD who recognize and decode words accurately can have
inefficient reading fluency, leading to a bottleneck in other cognitive
processes. This “slowing” in ADHD is associated with deficits in a fun-
damental component of executive function underlying processing speed
—response preparation.
Participants and Methods: Participants (31 ADHD, 14 controls), ages
9-14, screened for language disorders, word reading deficits, and psy-
chiatric disorders, were administered measures of processing speed, read-
ing fluency, working memory, and auditory attention.
Results: Compared to controls, children with ADHD had reduced oral
(GORT-IV Fluency; p=.001) and silent (WJ-III Reading Fluency; p=.05)
reading fluency, and reduced processing speed (WISC-IV PSI, ΔR2=.08,
p=.03), primarily driven by deficits on Coding (ΔR2=.08, p=.02). In
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contrast, groups did not differ on WISC-IV-I Coding Copy speed (p=.93)
or consistency (p=.36) of response. After controlling for copying speed,
sex, and group, this slowed “processing” speed (e.g., WISC-IV Coding)
was best predicted by verbal working memory measures (ΔR2=.15,
p=.01), but not by measures of auditory attention span or spatial work-
ing memory. In turn, “processing” speed (i.e., Coding, residualized copy-
ing speed and sex) was a significant predictor of oral, but not silent,
reading fluency (GORT-IV- Fluency, ΔR2=.11, p=.03; WJ-III Reading
Fluency, ΔR2=.01, p=.53).
Conclusions: Abnormalities in working memory and response prepa-
ration (which are frontally-mediated and enter into the output side of
processing speed) contribute to deficits in reading fluency in ADHD more
than posteriorally-mediated problems with orienting of attention or vi-
sual processing of the stimulus.
Correspondence: Lisa Jacobson, Ph.D., Department of Neuropsychol-
ogy, Kennedy Krieger Institute/ Johns Hopkins University School of Med-
icine, 707 N. Broadway, Baltimore, MD 21205, United States. E-mail:
jacobson@kennedykrieger.org 

L. JACOBSON & T. ZABEL. Executive Functions and Self-Care Ini-
tiation in Adolescents and Young Adults With Spina Bifida.
Objective: Executive functioning deficits have been well-documented
in youth with Spina Bifida (SB). These deficits impact implementation
of medical self-care and adaptive skills, but few data exist regarding on-
going development of executive abilities in SB and their impact upon
the attainment of functional outcomes in adulthood.
Participants and Methods: Parents (N = 38) rated daily functioning
of their children with SB (mean child age = 17.47 [range: 10-29]; 47%
female) using an online version of the Kennedy Independence Scales-
Spina Bifida Version, a measure of the executive control components of
medical and adaptive self-care skills.
Results: Although most caregivers expect independent initiation of blad-
der (94%) or bowel (72%) self-care, fewer reported that they believed
their children would independently initiate their self-catheterization
(58%) or bowel management program (32%) without reminders. Par-
ent-reported independent initiation of medical self-care (defined by in-
dependent self-catheterization and/or bowel management) was corre-
lated with age (rho = .426, p =.009), with improvement in anticipated
medical initiation in individuals over age 16 (75% initiate self-catheter-
ization, 44% initiate bowel management). The majority had lumbar
level lesions (71%; 11% thoracic); lesion level was not associated with
medical initiation. For those over age 16, medical initiation, but not le-
sion level, was associated with employment status [X2(1) = 4.02, p
=.045].
Conclusions: The observed trend suggests improvements in independ-
ent initiation of self-care skills as individuals with SB enter adulthood.
Additional research is needed to determine whether this trend represents
ongoing executive development (physiologic maturation) or an improve-
ment in functioning due to continued emphasis and practice of core skills.
Correspondence: Lisa Jacobson, Ph.D., Department of Neuropsychol-
ogy, Kennedy Krieger Institute/ Johns Hopkins University School of Med-
icine, 707 N. Broadway, Baltimore, MD 21205, United States. E-mail:
jacobson@kennedykrieger.org 

J.M. JOB, J. PEI, K.V. KULLY-MARTENS & C. RASMUSSEN. Ex-
ecutive Function and Memory in Children with Fetal Alcohol Spec-
trum Disorder.
Objective: Recently, executive function (EF) and memory have been
implicated as major deficits in Fetal Alcohol spectrum Disorder (FASD)
(Rasmussen, 2005). One widely used instrument for evaluating the rela-
tionship between EF and memory is the Rey-Osterreith Complex Figure
Test (ROCF; Osterreith, 1944; Rey, 1941). The ROCF has proven useful
among children with learning disabilities, autism, and Attention-Deficit
Hyperactivity Disorder (ADHD) (Kirkwood et al., 2001). However, little
research has been conducted among children with FASD to determine a
profile of strengths and weaknesses and how these deficits vary with age.

Thus, the objectives for the present study were twofold: to determine
whether children with FASD (a) perform differently than controls
(CTRL), and b) present with a distinct pattern of performance.
Participants and Methods: Seventy children (30 FASD, 40 CTRL),
aged 6 to 12 years, were tested using the RCFT (Meyers & Meyers,
1995). The application of the Developmental Scoring System for the
ROCF (DSS-ROCF; Bernstein & Waber, 1996) allowed for the objec-
tive evaluation of performance within a developmental context and
determination of age-appropriateness of the child’s Copy and Recall
productions.
Results: Significant group differences were revealed with children with
FASD demonstrating substantial difficulties in organization, accuracy,
and memory. Among children with FASD, a distinctive profile of weak-
nesses emerged across age, lending support to the argument that chil-
dren with FASD experience continual deficits in EF and memory through-
out their development.
Conclusions: Characterizing the EF and memory deficits in children
with FASD is vital to the development of effective interventions aimed
at improving functioning and enhancing academic ability. It is suggested
that information from the present study will help to improve under-
standing of functioning in this population as well as provide insight
into how to address EF and memory deficits in assessment and inter-
vention approaches (Rasmussen, 2005).
Correspondence: Jenelle M. Job, MEd, Educational Psychology, Univer-
sity of Alberta, 6-102 Education North, Edmonton, AB T6G 2E5,
Canada. E-mail: job@ualberta.ca 

J. JOSEPH, H. COLLINS, X. LIU, Y. JIANG & T. KELLY. Exploring
Different Facets of Impulsive Sensation Seeking in a Response In-
hibition Task.
Objective: Impulsivity and sensation seeking are broad terms that en-
compass various behaviors and different aspects of personality, but the
underlying neural substrates are not well characterized.
Participants and Methods: In the present fMRI study, twenty high and
twenty low sensation seekers (10 males in each group) completed a
go/no-go task.
Results: Overall, low sensation seekers activated an inhibitory network
(right inferior and right middle frontal cortex and mid-cingulate) more
strongly on no-go than on go trials as compared to high sensation seek-
ers. In contrast, high sensation seekers more strongly recruited limbic
(bilateral insula, temporal pole) and motor regions (right precentral cor-
tex and right supplementary area) on go trials as compared with low
sensation seekers. Together, these findings indicate that low sensation
seekers more strongly engage an inhibitory system whereas high sensa-
tion seekers more strongly engage an “activation” system that may ready
the individual for action. Different aspects of impulsivity were explored
beyond the influence of sensation seeking status. Boredom susceptibil-
ity was positively associated with magnitude of fMRI response on go
trials in several brain regions in either the inhibitory or activation sys-
tem, but Urgency predicted magnitude of “go” fMRI response only in
the activation system. Interestingly, the anterior cingulate and right in-
ferior parietal cortex were more strongly engaged on no-go trials for
low sensation seekers but more strongly engaged on go trials for high
sensation seekers.
Conclusions: We speculate that these regions may be driven by differ-
ent motivational incentives in high and low sensation seekers.
Correspondence: Jane Joseph, PhD, Anatomy & Neurobiology, Univer-
sity of Kentucky, 800 Rose Street, Davis-Mills 308, Lexington, KY 40536,
United States. E-mail: jjoseph@email.uky.edu 

N.C. KELLY, R.T. AMMERMAN, M.D. RIS, J.R. RAUSCH & S.G. OP-
PENHEIMER. Executive Functioning and Psychosocial Adjustment
in Young Adolescents with Spina Bifida.
Objective: Research indicates children with spina bifida are at risk for
metacognitive but not behavioral regulation deficits as measured by
the Behavior Rating Inventory of Executive Function (BRIEF). They

https://doi.org/10.1017/S1355617710000226 Published online by Cambridge University Press

https://doi.org/10.1017/S1355617710000226


124

also have more psychosocial difficulties in comparison to healthy chil-
dren. The contribution of neuropsychological assets and liabilities to
psychosocial adjustment has received limited attention. This study ex-
amined the role of metacognition in psychosocial adjustment in children
with spina bifida.
Participants and Methods: Participants were children with spina bi-
fida (n=51; Mean age = 13.0, SD = 2.4) and healthy controls (n=45;
Mean age = 11.8, SD = 1.9). Executive functioning was measured by
Metacognition composite scores from the BRIEF (completed by moth-
ers). Measures of psychosocial adjustment included subscale domains
of the Behavior Assessment System for Children (BASC-2, completed
by mothers), Child Depression Inventory (CDI, completed by children
and mothers), and Loneliness Scale (completed by children).
Results: Analyses were conducted to determine the relationship between
Metacognition and psychosocial adjustment, and the contribution of
neurodevelopmental disorder status (spina bifida vs. controls) after con-
trolling for Metacognition. Results indicated Metacognition related
strongly to psychosocial adjustment; Metacognition mediated the rela-
tionship between neurodevelopmental disorder status and psychosocial
outcomes. Often, Metacognition fully explained this relationship. Ef-
fect sizes ranged from 0.32 to 0.99.
Conclusions: Differences in psychosocial adjustment between young
adolescents with and without spina bifida can largely be explained by
metacognition. These results have implications for therapeutic inter-
ventions in young adolescents with spina bifida. Targeting executive
functioning skills, such as self-monitoring, may prove important in op-
timizing psychosocial outcomes in this population.
Correspondence: Natalie C. Kelly, PhD, Behavioral Medicine and Clin-
ical Psychology, Cincinnati Children’s Hospital Medical Center, 3333
Burnet Ave., MLC 3015, Cincinnati, OH 45229, United States. E-mail:
natalie.kelly@cchmc.org 

S. KHEN, M. DANIEL, L. HOSKINS, K. GILLIS & K. BROCK-
WOOD. Gender Effects on Executive Functions in Behaviorally Dis-
turbed Adolescents.
Objective: Research suggests adolescents with Conduct Disorder (CD)
may have selective impairment in executive functions (EF). However,
most of these studies have been done with boys and there is a paucity
of studies with CD girls. This study examined the association of gender
and EF in CD adolescents.
Participants and Methods: One-hundred four participants, ages
13-18, were divided equally into four groups: 1.) delinquent girls,
2.) delinquent boys, 3.) control girls and 4.) control boys. Control
participants lived in the community, had no history of behav-
ioral/medical/developmental problems, and were matched on age
(+/- 4 months) and gender to delinquent participants. All delinquent
participants resided in either a state youth corrections facility or a
court mandated secure residential treatment facility. As part of a
larger neuropsychological battery, participants were administered the
2-subtest Wechsler Abbreviated Scale of Intelligence and the Delis-
Kaplan Executive Function System (DKEFS). All participants had
FSIQ > 79. Attention deficit-hyperactivity was controlled for in the
delinquents.
Results: There were no interaction effects for gender and delin-
quency on any DKEFS subtest. After Bonferroni correction, main ef-
fects were found for gender on Verbal Fluency (F[1,100]=13.100,
p=.000) and for delinquency on Card Sorting (F[1,100]=8.182,
p=.005).
Conclusions: These results suggest there are no unique patterns of EF
related to gender in juvenile delinquents. Gender based differences in
verbal fluency likely reflect well established gender-related differences
in language ability rather than differences in EF per se. Control – delin-
quency differences in abstraction and organization are similar to other
research findings and may reflect EF deficits in CD adolescents.
Correspondence: Somphone Khen, University of Hawaii, 2600 Campus
Road, suite 312, Honolulu, HI 96822, United States. E-mail: samkhen@
gmail.com 

W.D. KILLGORE, D.B. KILLGORE, G.H. KAMIMORI &
T.J. BALKIN. Caffeine Minimizes Behavioral Risk-Taking During
75 Hours of Sleep Deprivation.
Objective: Moderate sleep deprivation (up to two nights) has only
minimal effects on risk-taking propensity and caffeine appears to
have a negligible effect on these behaviors. Presently, the effects of
caffeine on risk-taking were examined over a longer duration of sleep
deprivation (i.e., three nights) using a behavioral risk taking meas-
ure that requires the expenditure of effort (i.e., Balloon Analog Risk
Task; BART).
Participants and Methods: Twenty-five healthy participants (21 men)
ranging in age from 20 to 35 were deprived of sleep for 75 hours. In a
double-blind administration, subjects received 200mg caffeine (n=12)
or placebo (n=13) in a chewing gum formulation bi-hourly from 0100-
0700 each morning during the sleep deprivation period (i.e., total 800
mg/session). The BART was administered at 10:20 each morning. Mixed-
model analysis of covariance, controlling for education level, handed-
ness, study week, and total BART pumps at baseline was used to ana-
lyze the BART Cost/Benefit Ratio.
Results: A significant drug x session interaction (p=.023) was found.
Caffeine and placebo groups did not differ for the first two days of sleep
deprivation, but by the third day (75 hours awake), the placebo group
showed significant increases in risk-taking whereas the caffeine group
remained stable and was significantly lower in risk-taking than the
placebo group.
Conclusions: Overall, risky behavior was not affected by sleep loss of
up to two nights duration. However, when extended to three nights, sleep
deprivation was associated with greater risk-taking, but this increase
was prevented by caffeine. Caffeine may provide some protection against
risky behavior during conditions of extreme sleep deprivation.
Correspondence: William D. Killgore, Ph.D., Psychiatry, Harvard Med-
ical School, Brain Imaging Center, McLean Hospital, 115 Mill Street, Bel-
mont, MA 02478, United States. E-mail: killgore@mclean.harvard.edu

W.D. KILLGORE & T.J. BALKIN.Vulnerability to Sleep Loss is Af-
fected by Baseline Executive Function Capacity.
Objective: Individuals differ in their ability to sustain performance dur-
ing sleep loss. Some evidence suggests that this trait-like capacity may
be partially related to prefrontal control mechanisms and may have some
genetic basis. We tested the hypothesis that individuals with better func-
tioning of the prefrontal cortex, as measured by executive function tasks,
may be less vulnerable to fatigue.
Participants and Methods: While rested, 54 healthy adult volunteers
(29 men; mean age = 23.5 years, SD = 4.0) completed a battery of neu-
rocognitive tests including executive functioning (i.e., Letter Fluency;
Stroop Color-Word Test; Color Trails Test) and non-executive tasks (i.e.,
demographics, intelligence, perception, handedness, morningness-
eveningness, and control portions of the Color Trails and Stroop Tests).
Participants were deprived of sleep for 41 hours and completed psy-
chomotor vigilance testing (PVT) bi-hourly. Two groups were formed
comprising the upper (“Resistant” n=13) and lower (“Vulnerable” n=13)
quartiles of performance on the PVT.
Results: Resistant subjects scored significantly higher than Vulnerable
subjects on the three baseline tasks designed to assess prefrontal exec-
utive function abilities (p<.05), whereas groups did not differ on any of
the non-executive function tasks, intellectual functioning, or demo-
graphic variables including age, education, morningness-eveningness,
or recent sleep history.
Conclusions: Individuals with higher baseline executive function ca-
pacities were more resistant to the effects of sleep deprivation on and
vigilance, providing support for the hypothesized role of prefrontal func-
tioning in fatigue vulnerability. Further work is needed to determine the
extent to which differential performance at baseline is itself a function
of habitual sleep duration.
Correspondence: William D. Killgore, Ph.D., Psychiatry, Harvard Med-
ical School, Brain Imaging Center, McLean Hospital, 115 Mill Street, Bel-
mont, MA 02478, United States. E-mail: killgore@mclean.harvard.edu
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S. LINDQVIST & L.B. THORELL. Hot and Cool Executive Func-
tion in 4-12-year-olds: Development and Relations to Emotional
Aspects.
Objective: The present study investigates developmental trends of hot
and cool EF in 4-12-year-olds. Regarding cool EF, latent variables are
created for inhibitory control (IC), working memory (WM) and com-
plex EF (tasks tapping both WM and IC). The present study also in-
vestigates the relation between EF and regulation and recognition of
emotions, which in most previous studies have only been done in re-
stricted age-groups and with a focus on one component of EF.
Participants and Methods: Participants were 147 children in four age-
groups (4-5 yrs, 6-7, 8-9, 10-12). Three tasks for each cool EF com-
ponent, two hot EF-tasks and one emotion recognition task were ad-
ministered to the children individually at preschool/school. Parents
completed a questionnaire about their child’s emotion regulation.
Results: Significant age-effects were found for all latent cool EF vari-
ables as well as for the DA-task. Developmental curves were steeper for
performance on the cool EF-tasks compared with the DA-task. Regarding
the relation between EF and emotional functioning, there was a signif-
icant positive relation between IC and regulation of positive emotions.
There were significant positive relations between all cool EF variables
and emotion recognition. Regarding hot EF, the only significant rela-
tions were between CGT and recognition of surprise and happiness.
Conclusions: The results indicate that the development of cool EF in young
children is more pronounced compared to hot EF. The relations between
cool EF and emotional functioning along with the lack of relations between
hot EF and emotional functioning implies that cognitive, compared to mo-
tivational, aspects play an important role in some emotional functioning.
Correspondence: Sofia Lindqvist, Dept. of psychology, PO Box 1225,
Uppsala SE-751 42, Sweden. E-mail: sofia.lindqvist@psyk.uu.se 

S.M. LIPPA & R.N. DAVIS. Inhibition/switching is Not Necessar-
ily Harder Than Inhibition: An Analysis of the D-KEFS Color-Word
Interference Test.
Objective: Switchingbetween inhibitinganautomatic responseandnotdo-
ing so (inhibition/switching) is not always harder than simply inhibiting an
automatic response (inhibition).Weexamined theprevalenceandcorrelates
of this atypical performance pattern on the Color-Word Interference Test
(CWIT) from the Delis-Kaplan Executive Function System (D-KEFS).
Participants and Methods: Patients seeking outpatient neuropsycho-
logical evaluation (n = 119) completed the D-KEFS CWIT as part of a
larger test battery. Participants were classified as “atypical” if they were
faster or made fewer errors on the switching trial than the inhibition trial.
Results: Most patients (57.1%) demonstrated an atypical pattern of
performance for either completion time or errors. Patients with an atyp-
ical pattern for completion time were significantly slower at color nam-
ing and word reading than patients with a typical pattern. Patients
with an atypical pattern for errors performed better on measures of learn-
ing and semantic verbal fluency than patients with a typical pattern.
Conclusions: A majority of patients in our sample exhibited atypical
performance on the CWIT, and some preliminary correlates of this pat-
tern might aid clinical interpretation. Patients who perform the inhibi-
tion/switching trial faster than the inhibition trial may do so because
the inhibition/switching trial involves only half as much color naming
as the inhibition trial, and color naming is typically a slower process
than word reading. Patients who demonstrate fewer errors on the inhi-
bition/switching trial than the inhibition trial may have learning char-
acteristics that interact with the order of administration of the CWIT
(i.e., inhibition always precedes inhibition/switching).
Correspondence: Sara M. Lippa, M.A., University of Houston, 8181 Fannin
St, Apt 931, Houston, TX 77054, United States. E-mail: smlippa@uh.edu

A. LOZANO, B. BETANCOURT, E. AGUILERA & F. OSTROSKY-
SOLIS. Multifactorial Characteristics of Executive Functions De-
velopment in Pre-schoolers.
Objective: To identify factors in which various subtests that assess EF
in children are grouped.

Participants and Methods: Two hundred preschool children from 3
to 6 years old were selected. They were assessed individually with 11
executive function (EF)tasks that were adapted for pre-school chil-
dren: digits backwards, stroop task, Corsi blocks backwards, Go/NoGo
tasks (Carlsson, 2005), the WCST, Tower of Hanoi, the Iowa Gambling
task and a multilocation search task (Andersson, 2005).
Results: The sample included 115 female and 85 men with an age range
from 37 to 72 months (x = 58.2 ± 11.7). Statistical analyses included
a descriptive analysis of demographic variables and a factorial analysis
with varimax rotation in order to identify factors in which the EF tasks
are grouped. 
Three factors explained 57.3% of the total variance. The first factor
(36.8%) included working memory and inhibitory control tasks, the
second one (11.2%) included decision making and cognitive flexibility
tasks whereas the third one (9.2%) included a multilocation search task
which requires an adjustment of behavior in response to a change in
contingencies
Conclusions: Current results, although preliminary, showed that cog-
nitive processes that underlie EF in preschoolers grouped in a different
way from that reported in older children and adult samples(Huizinga,
Dolan & van der Molen, 2006; Miyake, 2002; Miyake et al, 2000). This
may suggest that during early development, EF are more dependant of
one another and as children develops and prefrontal areas mature, they
become dissociable.
Correspondence: Asucena Lozano, Universidad Nacional Autonoma de
Mexico, Carlos Daza 224-5.Guadalupe insurgentes GAM, Distrito Fed-
eral 07870, Mexico. E-mail: azucena_lozano@hotmail.com 

E. LUBOYESKI KALKUT, D.C. DELIS & S. HAN. Subjective and
Objective Neuropsychological Assessment of Executive Function-
ing in Young Adults.
Objective: This study examined the measurement of executive func-
tions (EFs) through objective and subjective methods. EFs have tradi-
tionally been assessed through objective assessment. Recently, self-re-
port EF measures have emerged. The current study investigated the
association between subjective and objective EF measures and the la-
tent factor structures of these measures.
Participants and Methods: Ninety-five undergraduates (82% fe-
male), ages 18-24 (mean age = 19, SD = 2.2 years) were adminis-
tered the Delis-Kaplan Executive Function System (D-KEFS) and
the Behavior Rating Inventory of Executive Function-Adult Version
(BRIEF-A). Between-measure association was assessed with corre-
lational analysis. Confirmatory Factor Analysis (CFA) tested a pri-
ori factor models. Four BRIEF-A and three D-KEFS models were as-
sessed for adequate fit using criteria proposed by Hu and Bentler
(1998).
Results: Moderate correlations (r ≥ .22) were found between variables
within the same measure. Two significant correlations emerged between
the BRIEF-A and D-KEFS. D-KEFS Sort Recognition was significantly
associated with BRIEF-A Plan/Organize subscale (r = -.23, p < .05),
and D-KEFS Design Fluency Switching was significantly associated with
BRIEF-A Inhibit subscale (r = .22, p < .05). 
The three-factor model out of our tested models provided the best fit to
BRIEF-A data, with all fit indices suggesting adequate fit (RMSEA <
.10; SRMR < .08; NNFI and CFI >.90). The five-factor model out of
our tested models provided the best fit to D-KEFS data, with all fit in-
dices suggesting adequate fit (RMSEA < .10; SRMR < .08; NNFI and
CFI >.90).
Conclusions: Objective and subjective measures of EF were largely un-
related. The three-factor BRIEF-A model and the five-factor D-KEFS
model emerged as the respective best fitting models. Results have im-
plications for the use of objective and subjective EF assessments in
clinical practice, and provide recommendations for the conceptualiza-
tion of EF.
Correspondence: Erica Luboyeski Kalkut, Ma, Rush University Medical
Center, 1653 W Congress Parkway, Chicago, IL 60612, United States.
E-mail: Erica_Luboyeski@rush.edu 
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S. MCCANN, T. WARNER, S. HEATON, F. DAVIS EYLER &
M. BEHNKE. Latent Growth Curve (LGC) Analysis of the Develop-
ment of Working Memory (WM) and Set-Shifting Abilities in a
Prospective, Longitudinal Cohort of Children with Prenatal Cocaine
Exposure (PCE).
Objective: Evaluate the effect of PCE, other prenatal drug exposures
(alcohol, tobacco, marijuana), adjusted birth head circumference
(ABHC), gender and the caregiving environment (HOME) on the de-
velopment of two domains of executive functions, WM and set-shifting.
Participants and Methods: Participants were 237 children of prena-
tal cocaine users identified by structured interviews and urine toxicol-
ogy and a matched non-cocaine-using comparison group, who were
prospectively-enrolled in a longitudinal study. Repeated assessments at
ages 7, 101⁄ 2, and 121⁄ 2 by blinded evaluators included the Wechsler
Digit Span subtest (WM) and the Trail Making Test (set-shifting). Two
LGC models with predictors (PCE, ABHC, gender, and HOME) and
covariates (other drugs exposures) were created to describe the cogni-
tive development of the individuals and the group over time.
Results: The data fit both models well. Prenatal cocaine exposure did
not directly predict the level (mean performance at age 7) or the devel-
opment of WM or set-shifting. Prenatal cocaine exposure was negatively
associated with ABHC and positively associated with the amounts of the
other prenatal drug exposures. Better home environments had a posi-
tive effect while ABHC had a negative effect on both the level and de-
velopment of WM. Being female was related to better initial set-shift-
ing but did not predict development over time in either domain.
Conclusions: In this large sample of rural, low SES, predominantly
African American children, variables associated with PCE and stimu-
lating caregiving environments played a role in the development of some
executive functions, though there appeared to be no direct effect of PCE.
Implications and future directions will be discussed.
Correspondence: Sarah McCann, M.S., Kennedy Krieger Institute, 609
S. Durham, Baltimore, MD 21231, United States. E-mail: mccanns@
kennedykrieger.org 

A.E. MOLNAR, R. BRAHMACHARI, M.Y. KIBBY & G.W. HYND. Re-
lations Between Regions of the Cingulate and Cognitive Meaures
in Children with Dyslexia or ADHD.
Objective: Research suggests that the anterior cingulate is related to ex-
ecutive functioning. However, other regions of the cingulate, including
the middle and posterior segments, have not been well-studied in rela-
tion to cognitive functioning. Therefore, the purpose of this study was
to examine the relations between the right and left anterior, middle,
and posterior cingulate and measures of cognitive functioning in chil-
dren with dyslexia, ADHD, or controls.
Participants and Methods: Data were obtained from a study on dyslexia
(NIH R01 HD26890). Data analysis and write-up were supported by a
separate grant (NIH R03 HD048752). Participants, ages 8 to 12 years,
completed a neuropsychological battery and a MRI scan: 20 had dyslexia,
18 had ADHD, and 16 were controls. The cingulate was traced on every
slice in the sagittal place. Neuroanatomical boundaries for the anterior,
middle, and posterior sections of the cingulate were based on the work
of Crespo-Facorro et al. (1999).
Results: No differences in cingulate volumes were found between groups
(ps > .05). Pearson correlations revealed significant relations between
the left posterior cingulate and phonological STM and rapid automatic
naming; left middle cingulate volume was related to vocabulary knowl-
edge. All right cingulate volumes were related to aspects of executive
functioning, and the posterior region was related to measures of phono-
logical awareness and STM.
Conclusions: Although we did not find group differences in cingulate
volume, the right cingulate was related to measures of executive func-
tioning. Moreover, the posterior region was related to measures of phono-
logical processing bilaterally.
Correspondence: Andrew E. Molnar, M.A., Psychology, Southern Illinois
University at Carbondale, 1061 E Park St.,, Apt #35, Carbondale, IL
62901, United States. E-mail: molnar@siu.edu 

T. NOVAKOVIC-AGOPIAN, A. CHEN, S. ROME, A. ROSSI,
R. MCKIM, G. TURNER, J. GARFINKLE, C. KENNEDY &
H. CASTELLI. Assessment of Executive Functioning with Goal Pro-
cessing Scale - a Complex “Real-Life” Functional Performance Test:
Pilot Results.
Objective: An important, but often neglected, aspect of assessment of
executive functioning is the evaluation of performance on “real life”
functional tasks requiring planning, multitasking and goal management
in a low structure environment. We will present the Goal Processing Scale
(GPS), a novel functional assessment instrument designed to address
this, as well as preliminary data on inter-rater reliability and conver-
gent validity. GPS assesses an individual’s performance on sub-domains
of executive functioning including: planning; initiation; attentional main-
tenance, sequencing and switching; self-monitoring; divergent thinking;
task execution; memory and awareness.
Participants and Methods: Ten individuals, ages 29-62, with chronic
brain injury, and mild to moderate executive dysfunction completed two
functional assessment tasks, the Goal Processing Scale (GPS), and the
Multiple Errands Test (MET), as well as a comprehensive neuropsy-
chological test battery.
Results: Participants’ performance on the GPS was rated by two inde-
pendent raters. The Interclass Correlation Coefficient (ICC) for their
ratings was above .9 for the GPS Overall Performance and 6 Domain
Scores, suggesting good inter-rater reliability. Lower number of Rule
Breaks on the second functional task (MET) significantly correlated with
better performance on GPS Overall Performance, Task Execution, and
Self Monitoring Domains. Additionally, better performance on the neu-
ropsychological tests assessing auditory working memory (Auditory Con-
sonant Trigrams) significantly correlated with better performance on
the GPS Sequencing and Switching of Attention Domain.
Conclusions: These preliminary results suggest that GPS may be use-
ful in assessing an individual’s performance in different domains nec-
essary for goal management of complex functional tasks in real-world
settings. We will discuss the GPS assessment protocol and additional
results from this ongoing pilot study in the context of current research
on assessment and rehabilitation of executive dysfunction.
Correspondence: Tatjana Novakovic-Agopian, Ph.D, UCSF, SFVA, 661
Myra way, San Francisco, CA 94127, United States. E-mail: tna@cns-
site.com 

C.J. O’HALLORAN, G. KINSELLA, B. ONG, E. STOREY, H. DEWEY,
M. COOK & P. HAND. Impairments in Dorsolateral, Mesial, and Or-
bito-Frontal Executive Functions Following Localised Cerebellar
Lesions.
Objective: The cerebellum has been implicated in a wide range of cog-
nitive processes and neuropsychiatric conditions in recent years. While
most cognitive studies have focussed on executive functions classically
attributable to the dorsolateral pre-frontal cortex, less attention has been
directed to the role of the cerebellum in mesial and orbito-frontal func-
tions, such as social faux pas discrimination. The current study aimed
to explore the role of the cerebellum in a range of dorsolateral, mesial,
and orbito-frontal executive functions.
Participants and Methods: Twenty participants who had recently sus-
tained a localised cerebellar vascular lesion were compared to 19 de-
mographically-matched healthy volunteers. Participants were tested
within eight weeks of their vascular event. All stroke participants un-
derwent neuroimaging prior to cognitive assessment.
Results: Results of the assessment indicated that the stroke participants
presented with deficits attributable to dorsolateral, mesial and orbito-
frontal executive functions. Specifically, deficits in verbal fluency, ab-
stract reasoning, set shifting, inhibitory control, sequencing, and faux
pas discrimination were observed. A correlational trend analysis was
conducted, which revealed that mesial and orbito-frontal executive func-
tions correlated to a mesial cerebellar lesion.
Conclusions: Overall, the current study demonstrated impairments in
executive functioning following a localised cerebellar lesion. Along with
dorsolateral and mesial executive impairments, impaired social faux pas
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discrimination was also observed; an ability generally attributable to the
orbito pre-frontal cortex. Mesial and orbito-frontal executive measures
additionally demonstrated a trend for a mesial cerebellar locus. These
findings suggest that mesial cerebro-cerebellar networks may account
for the emerging role of the cerebellum in emotional processes and neu-
ropsychiatric conditions, and warrant further investigation.
Correspondence: Christopher J. O’Halloran, BBSc(Hons), Psychologi-
cal Science, La Trobe University, School of Psychological Science, La
Trobe University, Bundoora, VIC 3083, Australia. E-mail: christopher.
ohall@gmail.com 

K.L. POSSIN, V. LALUZ, A. BERHEL & J. KRAMER. The EXAM-
INER 1-Back Test of Spatial Attention is Associated with Right
Frontal-Parietal Grey Matter Volume in Neurodegenerative Disease.
Objective: A new test of spatial attention and short term working mem-
ory, based on the 1-back paradigm, was developed as part of a NINDS
funded executive function battery (“EXAMINER”). To investigate the
test’s validity, we determined whether performance relies on brain re-
gions known to be important for spatial attention, namely the right
frontal-parietal network.
Participants and Methods: T1-weighted MRI images and 1-Back data
were collected from participants diagnosed with Alzheimer’s disease (3),
frontotemporal dementia (6), MCI (5), progressive supranuclear palsy
(2), or as neurologically healthy (11). The relationship between accu-
racy and regional differences in grey matter (GM) was examined using
voxel-based morphometry (VBM) in SPM5 with DARTEL registration.
Results: A covariates-only statistical model was used with age, sex, to-
tal intracranial volume, and MMSE scores entered as nuisance covari-
ates. After whole-brain correction for multiple comparisons (FDR), 1-
back accuracy showed the most significant and extensive relationships
with GM volume in the right inferior frontal gyrus and right superior
frontal gyrus (ps < .01). Significant relationships were also observed
with the right posterior parietal cortex, the right anterior cingulate, the
left middle and inferior frontal gyri, the left precentral gyrus, the left
thalamus, and the orbitofrontal cortex bilaterally (ps <.05).
Conclusions: Performance on this new test of spatial attention was
strongly associated with GM volume in the right frontal-parietal atten-
tional network. Results suggest that this new test is a valid measure of
spatial attention in neurodegenerative disease and provide a neu-
roanatomical context for interpreting test performance. Supported by
NIH grants P01AG019724, P50AG23501, and HHSN271200623661,
and Hillblom 2008-A-020-FEL.
Correspondence: Katherine L. Possin, Ph.D., Neurology, UCSF, 350 Par-
nassus Ave., Ste 905, Room A212, San Francisco, CA 94143, United
States. E-mail: kpossin@memory.ucsf.edu 

L.A. RABIN, K.E. NUTTER-UPHAM & J. FOGEL. Academic Pro-
crastination: The Role of Self-Reported Executive Function.
Objective: Procrastination, or the intentional delay of due tasks, is a
widespread phenomenon in college settings. Chronic procrastination can
negatively impact academic performance, learning and mastery of ma-
terial, and quality of life. Although numerous behavioral, affective, and
cognitive variables influence procrastination, to our knowledge, no re-
search has investigated the subcomponents of executive functioning most
related to this tendency in undergraduates.
Participants and Methods: In a demographically-diverse sample of
215 college students aged 30 and below, we conducted linear regres-
sion analyses with self-reported academic procrastination (Lay, 1986)
as the outcome variable. We included each of the nine BRIEF-A sub-
scales (Roth et al., 2005) in two models for a total of 18 analyses. Model
1 included besides the Brief-A subscale, nine variables of demograph-
ics and presence of medical and psychiatric conditions. Model 2 included
these variables and estimated IQ, depression, anxiety, neuroticism, and
conscientiousness.
Results: In Model 1, all Brief-A subscales (Inhibit, Shift, Emotional Con-
trol, Self-Monitor, Initiate, Working Memory, Plan/Organize, Task Mon-

itor, and Organization of Materials) were significantly associated with
greater procrastination. Increased age was also significantly associated
with greater procrastination in 5 of 9 analyses. In Model 2, 7 of 9 Brief-
A subscales were significant. Shift and Emotional Control were no longer
significant while lower conscientiousness was associated with greater
procrastination. Models including significance for Self-Monitor and
Working Memory also had significance for lower conscientiousness.
Conclusions: Results enhance understanding of the neuropsychologi-
cal correlates of procrastination and may lead to practical suggestions
or interventions to reduce its harmful effects on students’ academic per-
formance and well-being.
Correspondence: Laura A. Rabin, Ph.D., Psychology, Brooklyn Col-
lege, 2900 Bedford Avenue, Brooklyn, NY 11210, United States. E-mail:
lrabin@brooklyn.cuny.edu 

H.K. RAU, Y. SUCHY, P. WILLIAMS & J. BUTNER. Profiles of Ex-
ecutive Functioning in Healthy Adults.
Objective: Maintaining and switching mental set can be considered
opponent processors within the broader domain of executive function-
ing (EF). Some evidence suggests that these opponent processes may
be lateralized to opposite cerebral hemispheres. To examine the hemi-
spheric contribution to these two opponent processes, the study applied
latent profile analysis to neurocognitive markers reflecting EF domains
and their hemispheric associations.
Participants and Methods: 305 undergraduates were administered a
modified switching task (Suchy & Kosson, 2006) via computer. This
task was specifically designed to allow assessment of left- and right-
hemisphere (LH, RH) associations with forming, switching, and main-
taining mental set.
Results: Using latent profile analysis, participants were grouped ac-
cording to performance patterns. Three EF profiles emerged. Group 1
(n=261; 85.6% of the sample) was characterized by favorable per-
formances across both tasks and all executive variables. Group 2 (n=37,
12.1%) performed poorly across all RH task variables, but showed a
set maintenance strength on the LH task. Group 3 (n=7, 2.3%) demon-
strated poor set formation under LH conditions, as well as a relative set
switching weakness on both the LH and the RH tasks.
Conclusions: These results suggest that most neurologically intact indi-
viduals exhibit adequate EF performances, regardless of hemispheric task
demands. For the remaining minority, imbalances between LH and RH
efficiency appeared to translate into imbalance in the opponent executive
processes (i.e., maintaining, switching), yielding profiles of maladaptive
EF. The results provide additional evidence for left and right hemispheric
contributions to switching and maintaining mental set, respectively.
Correspondence: Holly K. Rau, M.S. Psychology, Psychology, Univer-
sity of Utah, 380 South 1530 East, Room 520, Salt Lake City, UT 84112-
0251, United States. E-mail: holly.rau@psych.utah.edu 

A. REYES AGUILAR & I. DEL RÍO PORTILLA. Gender Differences
in Executive Function: Emotional-Social Reasoning.
Objective: Gender differences have been reported in cognition: women
have a better performance than men in verbal tasks, tasks of finger
dexterity and perceptual speed, while men overtake women in the so-
lution of spatial problems. Few studies have focused on gender differ-
ences in executive function, cognitive styles in decision making, and in
the interaction with social context. The present study main objective was
to identify the gender differences in the performance in executive func-
tions tasks; both in cognitive and emotional-social areas.
Participants and Methods: The evaluation includes the Trail Making
Test, Wisconsin Card Sorting Test, Hanoi Tower, Stroop, and tasks and
questionnaires that aim to describe the operation of executive functions
in emotional-social areas, in young Mexican population.
Results: The study suggests that differences exist in the abilities of
verbal fluency, script generation, and attention-working memory.
In the emotional-social area, the differences seem to exist in behav-
iour of social interaction, in decision making with an emotional bias
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(Gambling Task), in self-judgement and judgment of unknown peo-
ple. The data indicate that women are more sensitive to novelty, to
their own mistakes and punishment for decision making; their cog-
nitive styles reflect greater cognitive flexibility and self-monitoring
skills. Men, instead, execute the task in a more systematic and log-
ical way; they perceive themselves as having greater impulsivity and
lack of concentration.
Conclusions: Therefore, confrontation and problem solving seem to op-
erate differently between women and men, mainly in the emotional-so-
cial area.
Correspondence: Azalea Reyes Aguilar, Maestría, Psicofisiología, UNAM,
54 29 50 89, Distrito Federal 09640, Mexico. E-mail: azaleara81@
hotmail.com 

T. RIDDLE, K. CHISHOLM & J. SUHR. Aging Effects on Contin-
gency Naming Test Performance.
Objective: The Contingency Naming Test (CNT; Taylor et al, 1987) is
a measure initially designed to assess speeded processing, shifting at-
tention and response inhibition in children. The measure has shown ini-
tial utility in identifying differences in executive function among adult
clinical groups; however, there is currently no published information re-
garding use of the CNT in older adult samples.
Participants and Methods: We explored CNT performance among a
sample of 43 community-dwelling older adults (mean age= 69.1; range:
50-84) who completed the CNT as part of a neuropsychological battery
within a study of cognitive correlates of aging. Additional measures ad-
ministered included the RBANS, TMT, COWA, and multiple WAIS-IV
subtests.
Results: The older adult sample significantly differed on CNT time
and efficiency variables, as compared to data reported from research in
younger adult control samples. Within the older adult sample, results
showed significant correlations with age and both CNT time (r range:
.44 to.59, p <.001) and efficiency (r range: -.49 to -.59, p <.001). CNT
performance was significantly correlated with multiple neuropsycho-
logical measures, including measures of processing speed and working
memory. Results showed a general pattern of stronger correlations with
measures of executive function on CNT trials involving response inhi-
bition and switching. Additional correlations will be reported.
Conclusions: Significant age-related effects were noted on CNT per-
formance, as expected given theories of cognitive change with aging. Re-
sults support construct validity of the CNT as a potentially useful ex-
ecutive measure which may have increased applications within older
adult populations, although further research of this measure remains
necessary.
Correspondence: Tara Riddle, MA, Department of Psychology, Ohio Uni-
versity, 200 Porter Hall, Athens, OH 45701, United States. E-mail:
tr873606@ohio.edu 

C.S. SANDOVAL & F. OSTROSKY. FUNCTION EXECUTIVE EVAL-
UATION. COGNITIVE FLEXIBILITY BASIS.
Objective: To study the development of cognitive flexibility (CF) in pre-
school children.
Participants and Methods: 189 children from 3 to 6 years old, 98 girls
and 91 boys were evaluated using the Dimensional Change Card Sort
(DCCS) (Zelazo, et al., 2003) test, which is part of a Function Execu-
tive Battery for children (Ostrosky et al. 2009). Sample was divided into
three age ranges: 63 (3 - 3.11) 63 (4 – 4.11) and 63 (5 – 6).
Results: The ANOVA showed significant differences between age groups
(3 – 3.11) and (4 – 4.11), the youngest group had more perseverative
errors, and the (5-6) age group had less perseverative errors than the
(3-3.11) group
Conclusions: As Zelazo (1996) points out, despite the fact that most
of the three year old children could verbalize the rules they keep up us-
ing the same rule throughout the task, thus making many perseverative
errors .This phenomenon has been called praxic-verbal dissociation
(Luria, 1973).

Our results showed that in the older age group, they achieved more cat-
egories and made less perseverative errors and suggest that cognitive
flexibility is subject to brain maturation associated with age. The im-
portance of cognitive flexibility and it relationship to other complex psy-
chological function is discussed.
Correspondence: Carla S. Sandoval, UNAM, 56222327, Mexico 04510,
Mexico. E-mail: susysand@gmail.com 

C. SIRA. Psychometric Evaluation of The Twelve Elements Test and
Other Commonly Used Measures of Executive Function.
Objective: The Six Elements Task (SET; Shallice and Burgess, 1991;
Burgess et al., 1996) measures examinees’ ability to plan and or-
ganize their behaviour, form strategies for novel problem solving, and
self-monitor. The task has questionable sensitivity to mild executive
impairments (Jelicic, et al., 2001) and is vulnerable to practice ef-
fects. This study sought to evaluate the utility of a modification of
the SET by increasing the difficulty of the test, and expanding the
range of possible scores in order to make it more suitable for serial
assessments.
Participants and Methods: 26 individuals with ABI, and 26 healthy
matched controls (20 – 65 years). Participants completed a battery of
neuropsychological tests on two occasions eight weeks apart.
Results: The 12ET had significant correlations with measures of flex-
ibility and planning, as well as with intelligence. No demographic vari-
ables significantly predicted 12ET performance at Time 2 over and above
performance at Time 1, and both participant groups obtained the same
benefit from practice. The 12ET did not suffer from ceiling effects on
the second administration, and the test-retest reliability of the 12ET
variables ranged from r = 0.22- 0.78.
Conclusions: The increase in difficulty on the 12ET did not increase
the test’s sensitivity to mild impairment, nor did it more clearly sepa-
rate the brain-injured and control groups, as the mean scores on the
12ET variables did not significantly differ. However, the increase in
range did reduce the tendency for participants to perform at ceiling
levels. The 12ET was significantly correlated with other executive meas-
ures, particularly for the brain-injured group, though these correla-
tions may have been moderated by general intelligence. Two variables
of the 12ET, deviation from the optimal amount of time per task and
Number of Tasks Completed, showed promise as measures of reliable
change in this sample over an 8-week interval.
Correspondence: Claire Sira, PhD, Outpatient NeuroRehabilitation,
Vancouver Island Health Authority, Victoria General Hospital, 1 Hos-
pital Way, Victoria, BC V8Z 6R5, Canada. E-mail: csira@uvic.ca 

J.B. SMAIL. Neuropsychological Evaluation of Deaf Children’s Ex-
ecutive Functions.
Objective: Impulsivity, considered by some to be the cardinal charac-
teristic of both ADHD and executive dysfunction, has received exten-
sive attention in the research literature over the years by experts in the
field of deafness. Poor impulse control and its correlates are the most
frequently noted behavioral characteristics of deaf children in the liter-
ature today. 
Despite the paucity of research on the executive functions (EF) in deaf
children, findings from existent studies suggest that physiological dif-
ferences in brain development lead to differences in executive func-
tioning. Deaf children appear to present with a greater degree of im-
pulsivity and disorganization than their hearing peers, with neurologically
at-risk deaf children, or those children whose deafness is acquired
through non-hereditary means, demonstrating greater differentiation
than genetically deaf children. Another principal finding from these stud-
ies is that delays and deficits in language development appear to im-
pact the development of the EF of deaf children.
The purpose of this poster session is to provide clinicians with infor-
mation regarding the evaluation of the EF of deaf children.
Participants and Methods: A review and discussion of the current lit-
erature as it pertains to the development of EF in deaf children.
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Results: A discussion of the factors that may impact test selection, ad-
ministration, performance and interpretation, along with examples of
commonly used instruments and measures will be presented. Recom-
mendations for intervention will be offered and discussed.
Conclusions: Clinicians working with this heterogeneous population
should be familiar with the multiple factors that impact the develop-
ment of deaf children in order to appropriately select, administer and
interpret neuropsychological measures of EF.
Correspondence: Joseph B. Smail, M.A., M.S., CAS, NCSP, Psychology,
Gallaudet University, 800 Florida Avenue, NE, Washington, DC 20002,
United States. E-mail: joseph.smail@gallaudet.edu 

S.R. THORGUSEN, J.M. WATSON & P.G. WILLIAMS. Working
Memory Span Predicts Neuroticism.
Objective: Numerous cognitive-affective studies have demonstrated re-
lationships between executive function and personality, but few have fo-
cused on working memory (WM). These few studies suggest WM is
negatively related to anxious personality characteristics (e.g. Hayes,
Hirsch, & Mathews, 2008; Shackman et al., 2006) and positively re-
lated to extraversion (Gray & Braver, 2002; Lieberman, 2000). How-
ever, these results have not been reliably reproduced (Gray et al., 2005;
Lieberman & Rosenthal, 2001), perhaps due to inadequate opera-
tionalization of WM. The present study employed the automated oper-
ation span task (AOspan; Unsworth, Heitz, Schrock, & Engle, 2005)—
a more rigorous test of WM—to examine the relationship between WM
and NEO Five Factor Inventory (NEO-FFI) scales of Neuroticism and
Extraversion.
Participants and Methods: Undergraduate participants (N=246) com-
pleted the NEO–FFI and AOspan, a measure of WM capacity in which
participants solve simple arithmetic problems while memorizing strings
of letters. Participants were divided into three approximately equal
groups based on WM span (low, medium and high). Analyses of vari-
ance (ANOVAs) were run for each extraversion and neuroticism by WM
span group.
Results: The results showed a main effect of Neuroticism
(F[2,244]=4.847, p=.009) wherein participants with lower WM capacity
exhibited higher levels of neuroticism. Post-hoc t-tests showed that the
effect resulted from differences between the low and high WM span
groups (p=.008).
Conclusions: We were unable to replicate the previous finding that WM
correlates positively with extraversion. Our finding regarding neuroti-
cism is consistent with other reports that neuroticism is associated with
poorer executive function.
Correspondence: Sommer R. Thorgusen, B.S., Psychology, University of
Utah, 380 S 1530 E, Room 502, Salt Lake City, UT 84112, United States.
E-mail: sommer.thorgusen@hsc.utah.edu 

E.R. TUMINELLO, J.M. WINGO & S. HAN. Discrepancies between
IQ and Executive Functioning are associated with Socioeconomic
Status and Substance Abuse.
Objective: Despite the recent surge in research on executive functioning
(EF) and its relation to IQ, few studies have examined discrepancies be-
tween IQ and EF within an individual. The purpose of this study was to ex-
plore differences in grade point average (GPA), parental SES and college
adjustment among groups whose IQ was higher than EF (IQ>EF), whose
EF was higher than IQ (EF>IQ), and whose IQ and EF were equivalent.
Participants and Methods: 105 college students were recruited for this
study. Intelligence was assessed using the FSIQ from the WASI; EF was
assessed using four subtests from the D-KEFS. College adjustment out-
comes were measured with the College Adjustment System (CAS). Dis-
crepancy groups were defined as a performance difference of more than
one standard deviation between IQ and EF measures. Discrepancy groups
were compared on GPA, college adjustment, and parental SES using
one-way Analysis of Variance.
Results: In three cases (Trail Making Switching, p=.003; Color Word
Switching-Inhibition, p=.005; Design Fluency Switching, p=.01), the

IQ>EF group had higher parental SES scores than the IQ=EF group.
The IQ>EF group also had a higher SES than the EF>IQ group (Color
Word, p=.03). When comparing IQ with Design Fluency, the EF>IQ
group had higher reported substance abuse than the IQ=EF group (p=
.01). No significant differences were found for GPA.
Conclusions: Consistent with previous research finding a positive rela-
tionship between SES and IQ, those having higher IQ than EF had higher
parental SES than those whose EF was equal to or higher than IQ. Hav-
ing higher EF than IQ was also associated with more reported substance
abuse. Future research should examine causal explanations for the re-
lationship between SES, substance abuse, and IQ-EF discrepancies.
Correspondence: Elizabeth R. Tuminello, Loyola University Chicago,
10716 S. Laporte Ave., Oak Lawn, IL 60453, United States. E-mail:
etumine@luc.edu 

Imaging (Functional)

A.M. BUTTS, S. DURGERIAN, K. NIELSON, N. HANTKE, M. LAN-
CASTER, L. GUIDOTTI, J. WOODARD, M. SEIDENBERG, P. AN-
TUONO & S. RAO. Resting State Functional Connectivity: Influence
of Risk Factors for AD.
Objective: Mild Cognitive Impairment (MCI) patients as well as cogni-
tively intact older individuals at-risk for Alzheimer’s Disease (AD)
demonstrate hyperactivation in the posterior cingulate (PC) and bilat-
eral hippocampi (HIPP) during a semantic memory fame discrimina-
tion task. At rest, these regions may be disrupted in early AD and MCI,
but how healthy individuals at risk are affected has remained elusive.
Participants and Methods: Fifty-seven participants were balanced for
age, education, and gender (n = 19 each): amnestic MCI patients; cog-
nitively intact elders at-risk for AD (APOE ε4 allele and a positive fam-
ily history, At-Risk); and participants without AD risk factors (Control).
fMRI was conducted on a 3T MR scanner using an echo-plannar run
involving a famous name discrimination task followed by a six-minute
resting run. Seeds were selected based on the activation task of the PC
ROI and hippocampi anatomical tracings. Averaged PC and HIPP ROI
time-courses were cross correlated and converted to z-scores for para-
metric statistical comparisons.
Results: MCI patients and those at risk had the highest levels of acti-
vation, but the MCI patients had the lowest connectivity between the PC
and bilateral HIPP. The connectivity between the PC and left HIPP was
higher in those at risk than controls.
Conclusions: For those who are asymptomatic (At-Risk), the combina-
tion of increased connectivity and hyperactivation is likely adaptive and
necessary for successful performance, while for those who are symptomatic
(MCI), the combination of reduced connectivity and hyperactivation is
likely maladaptive, as reflected in poorer memory and a diagnosis of MCI.
Correspondence: Alissa M. Butts, B.A., Psychology, Marquette Univer-
sity, 1570 N. Prospect Ave, Apt. 308, Milwaukee, WI 53202, United
States. E-mail: Alissa.m.butts@gmail.com 

E.M. CASTILLO, K.M. HASAN, C. BOAKE, D. MEN, Z. LI & A.C. PA-
PANICOLAOU. Integrity of the Corticospinal Tract and Perirolandic
Slowing after Stroke.
Objective: Although it is accepted that the structural integrity of white
matter tracts is crucial for the functionality of cortical networks little
evidences are available on the precise relationship between white mat-
ter connectivity and cortical functionality.
Participants and Methods: Combining Magnetoencephalography (MEG)
and Diffusion Tensor Imaging (DTI) we studied a group of stroke patients
to test whether there was a relationship between the integrity of the corti-
cospinal tract (CST) and the presence of low-frequency oscillatory activity
in perirolandic regions. MEG recordings of spontaneous activity were con-
ducted in a group of 17 postacute stroke patients presenting with different
degrees of sensorimotor impairment. Measurements of fractional anisotropy
at multiple levels of the CST were extracted from the DTI sequences and
crosscorrelated with behavioral and profiles of delta dipole density (DDD).
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Results: 13 out of the 17 patients (76%) showed lateralized DDD to-
wards the affected hemisphere (AHp). Grip strength in the affected hand
showed a significant correlation with values of fractional anisotropy of
the affected CST (r = 0.73; p < 0.01) and with DDD of the affected
hemisphere (r = 0.66; p < 0.01). Fractional anisotropy in the affected
CST showed a significant correlation with perirolandic delta dipole den-
sity in the affected hemisphere (r = 0.72; p < 0.01).
Conclusions: These results indicate a close relationship between neu-
rophysiological pattern of slow oscillatory activity and the degree of
structural integrity of the corticospinal tracts, as demonstrated by DTI
tractographies. These two techniques complement each other by eval-
uating the functional and structural integrity of corticospinal tracts af-
ter stroke.
Correspondence: Eduardo Castillo, PhD, University of Texas-Houston,
1333Moursund, Houston, TX 77004, United States. E-mail: eduardo.
m.castillo@uth.tmc.edu 

J. KÁLLAI, A. FELDMANN, F. KOCSOR, Z. KEREKES, I. HAR-
TUNG & K. KARÁDI. Self-recognition and self-allocation in ego-
centric and allocentric reference frames: an fMRI study.
Objective: Both the egocentric and allocentric reference frames serve as
a context to plan and execute self directed actions. These spatial refer-
ence frames interacts each other. Their rate in involvement to carried
out a proposed action depend on instruction effect, task demand and
utilized coping strategy, that manner who the self is allocates oneself in
egocentric – allocentric (first person – second person view) working
framesOur aim was to examine the cortical mechanisms of the self-ref-
erentiality in different spatial context, when the subject was confronted
with an ambiguous spatial task and was asked to identify him/herself
as a navigation reference point in egocentric or allocentric space.
Participants and Methods: Forty-two, right handed volunteers (29 fe-
male; 13 male) were recruited and event-related fMRI was used.In the
pre-selection phase, each participant has been taken an entire figure
photo in front-wise position. To support anchoring the self involved
photo into the autobiographic memory, he/she wear work-clothes and
informed “this is a photo of you that will be utilized in a task that will
be exhibited while you will be lying into the MRI scanner.
Results: Significant difference were found between “self-presented vs.
self-not presented” contrast in the areas of left primary motor cortex,
left superior parietal cortex (7Pc), left inferior parietal cortex (PGa),
and the right angular gyrus. (hIP3).
Conclusions: The detailed analysis of the results allows an exact in-
terpretation upon the role of posterior parietal cortex in the self repre-
sentation and the mechanism of self allocation in egocentric and allo-
centric spaces.
Correspondence: Adam Feldmann, Institute of Behavioral Sciences,
Szigeti str. 12., Pécs 7624, Hungary. E-mail: adam.feldmann@aok.
pte.hu

A. FELDMANN, J. KÁLLAI, K. KARÁDI, F. KOCSOR, Z. KEREKES,
I. HARTUNG & F. KÖVÉR. Neurocognitive pathways of high im-
pulsivity and conflicted risk perception: An fMRI study measuring
response inhibition in a Go/No-go task on a non-clinical sample.
Objective: This study focused on the role of different neuropsycholog-
ical networks of healthy participants with elevated impulsivity scores
solving a response inhibition (Go/No-go) task under functional mag-
netic resonance imaging (fMRI).
Participants and Methods: A total of 42 right-handed participants
were selected using Barratt’s Impulsivity Scale (BIS-11) and Sensitivity
to Punishment and Sensitivity to Reward (SPSRQ) questionnaires.
A Go/NoGo event-related fMRI task was used.
Results: The highest BOLD activity during the Go/No-go task was de-
tected in the right ventrolateral prefrontal and right dorsolateral pre-
frontal cortices. Highly impulsive participants showed increased acti-
vation in the left postcentral, left inferior frontal, right medial frontal
gyri, left hippocampus and bilaterally in the insula.

Conclusions: A compensatory mechanism is also described that allo-
cates available attentional resources according to the task demands to
control omission error and increase the expected reinforcement sensi-
tivity. Sensitivity to Punishment (SP) score of impulsive participants
was found as a good indicator of inhibitory system functions. Increased
SP reflects an elevated activity in the left lateralized fronto-striatal cir-
cuitry that signals higher sensitivity in risk assessment and risk aver-
sion in conflicting situations.
Correspondence: Adam Feldmann, Institute of Behavioral Sciences,
Szigeti str. 12., Pécs 7624, Hungary. E-mail: adam.feldmann@aok.
pte.hu

H.M. GENOVA, J.F. SUMOWSKI, G. WYLIE, J. DELUCA &
N. CHIARAVALLOTI. Throwing the Baby Out with the Movement
Artifact: Movement as a Source of Systematic Error in fMRI.
Objective: In functional MRI it is assumed that changes in BOLD sig-
nal vary with experimental manipulation: an assumption that is violated
when subjects move because motion causes signal change. Only a cer-
tain amount of movement can be corrected, and data associated with
severe movement is frequently discarded. If movement is a source of
random error, then such data can be discarded without biasing one’s
sample. However, if head movement is related to task difficulty and cog-
nitive impairment, then discarding such data biases the sample. This
was tested among persons with Multiple Sclerosis (MS).
Participants and Methods: Thirty-five persons with MS underwent func-
tional MRI during three N-back trials. Maximum movement was recorded
for each trial. Cognitive status was assessed using the SDMT and PASAT.
We performed a 3 (task difficulty: 0-, 1-, 2-Back) X 2 (cognitive status:
non-impaired, impaired) repeated measures ANOVA on head movement.
Results: There was a linear effect of task difficulty: movement increased
with task difficulty (F(1,33) = 15.79, p < .001). Also impaired subjects
moved more than non-impaired subjects (F(1,33) = 5.05, p < .05). Im-
portantly, there was an interaction such that the linear effect of diffi-
culty on movement was most pronounced among impaired subjects
(F(1,33) = 7.28, p = .01).
Conclusions: Movement during fMRI experiments appears to increase
with task difficulty, particularly for cognitively-impaired MS patients.
As such, discarding data with severe movement artifact may bias MS
samples such that only those with less severe cognitive impairment are
included in the analyses.
Correspondence: Helen M. Genova, Ph.D., Kessler Foundation Research
Center, 300 Executive Dr., Suite 010, West Orange, NJ 07052, United
States. E-mail: hgenova@kesslerfoundation.org 

M. GONZALES, R. REED, F. BINEY, S. STAUTBERG, T. SWANN-
STERNBERG, K. GOUDARZI & A.P. HALEY. Impact of Obesity and
Hypertension on Working Memory: an fMRI Study.
Objective: Obesity is a growing epidemic that is associated with cere-
brovascular disease and dementia in later life. Traditionally obesity’s
impact on the brain has been attributed to its comorbidity with cardio-
vascular disorders such as hypertension. However, obesity’s physical and
endocrine effects may independently contribute. The aim of the current
study was to use neuroimaging to assess the cognitive and cerebral he-
modynamic impact of obesity alone and in combination with hyper-
tension in a middle-aged population.
Participants and Methods: Fourteen obese adults with and without hy-
pertensionand tenhealthycontrols (ages40 to60years) completeda2-back
verbal working memory (VWM) task during fMRI. Task-related activation
was averaged in empirically-defined regions of interest. Group differences
in 2-back-related activity were examined using Univariate Analysis of Vari-
ance (ANOVA) tests corrected formultiple-comparisons (two-tailedp< .02).
Results: Obese individuals with and without hypertension displayed lower
brain activation than healthy controls in the right middle frontal gyrus
(p=.017) and left inferior temporal gyrus (p=.002). Obese individuals with
hypertension also had lower brain activation than healthy controls in the
right inferior parietal lobe (p=.019) and right middle frontal gyrus (p=.016).
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Conclusions: Our results suggest that obesity during middle age
may be independently associated with sub-clinical alterations in
brain functioning during working memory and that comordid hy-
pertension may exacerbate these effects. Given the prevalence of obe-
sity and its preventive nature, a better understanding of the mech-
anisms by which obesity affects brain function is of great public
health importance.
Correspondence: Mitzi Gonzales, Psychology, University of Texas -
Austin, 1 University Station A8000, Austin, TX 78712, United States.
E-mail: mitzi2020@gmail.com 

W.R. HARRELL, P.F. ICARD, J. BIZZELL, R. KITSON,
S.R. HOOPER, D.S. GIPSON & A. BELGER. Functional MRI and
Working Memory in Children with Chronic Kidney Disease.
Objective: Pediatric chronic kidney disease (CKD) has been associ-
ated with neurocognitive deficits, particularly deficits in memory.
Previous studies have focused primarily on patients with severe CKD.
This study examines working memory performance and activation
of relevant brain regions in pediatric patients with moderate to se-
vere CKD.
Participants and Methods: 21 participants with CKD (eGFR <90
ml/min/1.73m2 for >3 months; mean age 14 years) were compared with
11 controls. Mean age and adaptive functioning were similar across
groups. During a visual-spatial working memory task, functional im-
ages were acquired using gradient-echo MPI (24 oblique slices; TE 30
ms; TR 1500 ms; flip angle 80). Whole-brain and region of interest
analyses were conducted using eventstats and FSL.
Results: In both encode and retrieve phases of the task, CKD patients
showed significantly less change in activation from baseline in brain
regions involved in visual-spatial processing and attention, including
the superior parietal lobe and posterior cingulate gyrus. Patients
showed increased left hemisphere activation compared with controls.
Differences from controls were more significant in patients with se-
vere CKD (eGFR <30 ml/min/1.73m2; n=11) than those with mod-
erate CKD (90> eGFR >30; n=10). CKD patients also responded less
accurately to the memory task (55% correct vs. 63% for controls;
p=0.03).
Conclusions: Pediatric CKD patients appear subject to difficulties with
visual-spatial working memory, and these performance differences ap-
pear to correlate with reduced activity in expected brain areas. A larger
sample size will be needed to confirm these results and explore possible
moderators and mediators, such as CKD severity.
Correspondence: Waverly R. Harrell, M.A., University of North Carolina,
Chapel Hill, 1415 Guadalajara Pl, Claremont, CA 91711, United States.
E-mail: waverlyrh@gmail.com 

G. XU, M. DOWLING, A. LA RUE, B. HERMANN, H. ROWLEY,
M. SAGER & S. JOHNSON. Early cerebral blood flow change in cog-
nitively normal middle-age subjects who have high risk for
Alzheimer’s disease.
Objective: There is growing evidence that healthy middle-aged adults
at risk for Alzheimer’s Disease (AD) experience preclinical brain changes,
but the relationship between cognitive status and brain function is still
poorly characterized because these subjects are generally cognitively
normal. Regional cerebral blood flow (CBF) has been shown to be sen-
sitive to MCI and AD, but whether CBF will be sensitive to subtle cog-
nitive differences in people at risk is not known.
Participants and Methods: Arterial Spin labeling (ASL) MRI scans
were performed in 50 subjects (45 with parental history of AD; Age 56.9
± 5.4), recruited from the Wisconsin Registry for Alzheimer’s Preven-
tion (WRAP; n=1300). Subjects were classified into 3 groups: high func-
tioning, average functioning, memory impaired. Cognitive status was
expressed as a continuous probability score based on a latent class model
using comprehensive neuropsychological data from the entire cohort and
based on factor weightings of three content domains: episodic learning
and memory, executive function and processing speed.

Results: A significant association was found such that subjects who had
a high probability of belonging to the memory impaired cognitive group
had the lowest CBF. The region of greatest difference was the posterior
cingulate.
Conclusions: These results confer neurobiological support for the la-
tent class solution and suggest that middle aged adults at risk for AD
who are in the lower memory group also exhibit lower cerebral blood
flow in a key memory region. Whether these findings are predictive of
future cognitive decline still needs to be determined with continued study.
Correspondence: Sterling Johnson, PhD, Medicine, University of Wis-
consin, Geriatrics, 2870 University Ave #106, Madison, WI 53705, United
States. E-mail: scj@medicine.wisc.edu 

W.D. KILLGORE & D.A. YURGELUN-TODD. Self-Reported In-
somnia is Associated with Increased Activation within the Default-
Mode Network During a Simple Attention Task.
Objective: During normal waking, insomnia patients show reduced ac-
tivation of prefrontal cortical regions compared to healthy subjects. Re-
cent studies in healthy individuals have described a network of medial
cortical structures that appear to be activated in the absence of cogni-
tive demands—the default mode network (DMN). No studies have yet
examined the relationship between self-reported sleep problems and
waking functional status of the DMN.
Participants and Methods: Sixteen healthy adults (8 male; 8 female;
Mean age = 47.3, SD = 5.4) were asked about sleep problems and sub-
sequently scanned using fMRI (3T) during a low-level simple attention
task (i.e., viewing alternating blocks of color images of flowers, rocks,
and trees with slightly more interesting pictures of colorful decorative
plates, dinnerware, and table place-settings). Sleep quality was rated
on a 10-point scale from “fall asleep easily” to “difficulty falling asleep
or can’t sleep at all.” Using SPM99, scores on this scale were entered
into a linear regression analysis to predict cerebral responses during the
visual task.
Results: Greater activation within regions of the “default mode network,”
including the precuneus and lingual gyrus, was positively correlated with
difficulty falling asleep (p<.005, uncorrected). In contrast, activation within
the inferior frontal gyrus bilaterally and right inferior operculum was
negatively correlated with difficulty falling asleep (p<.01, FDR corrected).
Conclusions: During a simple visual attention task, greater self-reported
difficulty falling asleep was associated with greater activation within the
DMN and lower activation within bilateral regions of the inferior dor-
solateral prefrontal cortex, suggesting reduced waking neurocognitive
engagement in those complaining of insomnia.
Correspondence: William D. Killgore, Ph.D., Psychiatry, Harvard Med-
ical School, Brain Imaging Center, McLean Hospital, 115 Mill Street, Bel-
mont, MA 02478, United States. E-mail: killgore@mclean.harvard.edu

L. KRIVITZKY, K. BLACKSTONE, T. ROEBUCK-SPENSER,
R. ROTH & G. GIOIA. A novel task of working memory and in-
hibitory control for fMRI: Pilot study in mTBI and healthy children.
Objective: Previous functional neuroimaging research has observed
regions of greater activation in mTBI than healthy controls at lower
working memory loads. This study aims to explore activation patterns
for measures of working memory in children with mTBI vs controls, par-
ticularly when there is a component requiring inhibitory control.
Participants and Methods: Thirteen children with symptomatic mTBI
were matched on age and gender to 13 typically developing children (15M,
ages: 7-18, mean: 12.8, FSIQ: 111). Average time between injury and test-
ing ranged from 8 to 82 days (median: 20 days). 11 (85%) of the patients’
mechanismof injurywas sports-related;31%lost consciousnessduring their
injury. The Tasks of Executive Control (TEC, in press) was developed as a
standardized computer-administered measure of working memory (WM)
and inhibitory controlbyutilizingapicturen-backparadigmwith increasing
load crossed with a go/no-go task (scanner adapted task is 20 minutes with
7 conditions). All children underwent neuropsychological testing, out of
scanner TEC practice, and EPI BOLD fMRI (3T) with the TEC. Data were
analyzed using SPM5 and the threshold was uncorrected at p>.001.
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Results: On the TEC, children with mTBI showed greater activation
than controls in bilateral frontal and midfrontal areas with greater work-
ing memory demand. With the addition of an inhibitory control demand,
children with mTBI showed increased activation in bilateral anterior
and posterior cerebellum. Unlike findings with the out-of-scanner TEC,
overall accuracy levels were low in both patients and controls.
Conclusions: Children with mTBI recruited more areas of the brain
that have been associated with executive control thus illustrating greater
cognitive effort on both the WM and inhibitory control tasks within the
TEC than controls. The TEC has potential to illustrate a concurrent
pattern of activation for WM and inhibitory control in other pediatric
populations.
Correspondence: Lauren Krivitzky, PhD, Neuropsychology Program,
Children’s National Medical Center, 2548 Ayr Court, Crofton, MD 21114,
United States. E-mail: lkrivitz@cnmc.org 

V.R. LALUZ, K.L. POSSIN, M. WIDMEYER, A. BIRD, H.J. ROSEN
& J.H. KRAMER. Frontotemporal Dementia Patients Show In-
creased Dorsolateral Prefrontal Cortex Activation on a Cognitive
Control Task Relative to Healthy Controls.
Objective: Research in young controls indicates that a dorsolateral and
medial prefrontal network mediates cognitive control. However, little is
known about the underlying structural and functional neuroanatomy of
cognitive control in aging and neurodegenerative disease. This study
aims to examine functional differences in cognitive control in patients
with neurodegenerative disease.
Participants and Methods: Seven adults with behavioral-variant fron-
totemporal dementia (bvFTD) and 13 age-matched controls (mean age: 63
+/- 5) underwent structural and functional MRI on a 3T Siemens scanner.
A computerized task of cognitive control (Flanker) required individuals to
indicate an arrow’s direction (left or right) during fMRI. The direction of the
arrow was either congruent with distracting arrows surrounding the target
arrow, or incongruent. fMRI activation in the frontal lobes was analyzed on
the incongruent condition relative to the congruent condition using SPM5.
Results: fMRI indicated that both bvFTD and controls showed activa-
tion in the middle frontal gyrus and the right anterior cingulate. When
comparing bvFTD activation to normals, however, bvFTDs showed
significantly more right caudal middle frontal gyrus activation (p=0.001)
than in the anterior cingulate. Structural neuroimaging using voxel-
based morphometry showed that bvFTDs had prominent atrophy in the
anterior cingulate cortex (p<0.01 FDR corrected) that was more wide-
spread than their DLPFC atrophy.
Conclusions: fMRI showed that medial prefrontal and dorsolateral re-
gions play an important role in cognitive control in bvFTD patients and
healthy controls. Importantly, bvFTD patients show greater recruitment
of the dorsolateral prefrontal cortex than controls. This increased re-
cruitment may serve as a compensatory mechanism to offset their promi-
nent medial prefrontal atrophy.
Correspondence: Victor R. Laluz, B.S., Neurology, UCSF, 350 Parnas-
sus ave, Suite 905, San Francisco, CA 94143-1207, United States. E-
mail: vlaluz@memory.ucsf.edu 

B. MCKENNA, G.G. BROWN & S.P. DRUMMOND. Isolating Com-
ponent Processes of Verbal Working Memory using fMRI.
Objective: Working memory (WM) is a temporary storage system for the
maintenance and manipulation of information. Although fMRI studies
have advanced the identification of neural systems underlying WM, results
do not directly map onto component processes postulated by cognitive the-
ories. We aimed to develop tasks based upon cognitive theory that are ca-
pable of isolating systems underlying different components of verbal WM.
Participants and Methods: Six (age=25±5.9yrs) subjects performed two
separate WM tasks during a fast event-related fMRI design. Activation
during learning and rehearsal periods was examined in a priori regions
implicated in WM. The rehearsal component of WM was manipulated by
increasing the number of syllabi in the verbal stimuli. Attentional and en-
coding demands were manipulated by visually degrading the stimuli.

Results: Manipulation of the storage component yielded clusters of ac-
tivation in Brodmann’s Areas (BA) 6,9,10,40 during the rehearsal pe-
riod, but no clusters were found during the learning period. Manipula-
tion of the attentional and encoding demands yielded clusters of
activation in BA 18,37 during the learning period, but no clusters dur-
ing the rehearsal period.
Conclusions: Results demonstrate a double dissociation where dis-
crete activations related to specific components of WM were isolated.
Rehearsal processes were related to activation of prefrontal cortices im-
plicated in organization of information. Visuo-attentional processes were
related to visual processing regions. This paradigm provides a method
to examine the neural systems related to specific WM components. These
methods can provide insight in how WM components change in differ-
ent neurological and psychiatric populations.
Correspondence: Benjamin McKenna, M.S., Psychiatry, University
of California, San Diego, 3350 La Jolla Village Drive, mail code:
9116a, San Diego, CA 92161, United States. E-mail: bmckenna@
ucsd.edu

T. MCQUEENY, K. MEDINA, B. NAGEL, A. SCHWEINSBURG &
S. TAPERT. Functional Connectivity and Age-Related Gender Dif-
ferences in Inhibitory Processing Across Adolescence.
Objective: In order to investigate frontal-striatal neurodevelopment, we
used fMRI to investigate brain response to a cognitive inhibition task
among adolescents.
Participants and Methods: Teens included 31 girls and 43 boys
ages 12-18. Exclusions included psychiatric and neurological disor-
ders. During fMRI, participants performed a Go/No-Go response in-
hibition task.
Results: Behaviorally, boys and girls did not differ on the task. Signif-
icant age by gender interactions were found (p’s<.05); in general, boys
showed increased No-Go activation with age in the right inferior frontal
gyrus (IFG), anterior cingulate, caudate, left motor cortices, as well as
areas in the temporal and parietal lobes. In contrast, girls showed a
mixture of increased (left IFG, parahippocampal gyrus) and decreased
(right insula, superior/medial frontal gyri) activation with age. As a fol-
low-up functional connectivity analysis utilizing the right-IFC as a seed-
region, it was found that adolescents with increased right-IFC activa-
tion to No-Go stimuli also demonstrated increased motor cortex,
thalamus and caudate response (p’s<.001), confirming significant
frontal-striatal connectivity during adolescence. Visual inspection re-
vealed that boys demonstrated a more diffuse connectivity pattern com-
pared to girls.
Conclusions: Consistent with previous studies, these findings indicate
that the frontal-striatal network is activated during response inhibi-
tion in adolescents, although substantial gender differences in matu-
ration of this network were found. Whereas boys showed a more dif-
fuse pattern of increased activation with age, girls showed a mixed
pattern of increased and decreased activation. This suggests that ado-
lescent girls and boys may use separate cognitive approaches to re-
sponse inhibition or have differential frontal-striatal neurodevelop-
mental trajectories. Future longitudinal studies need to confirm these
findings.
Correspondence: Tim McQueeny, University of Cincinnati, 400 Dyer
Hall, PO Box 210376, Cincinnati, OH 45221-0376, United States. E-
mail: mcqueety@email.uc.edu 

D. MECHANIC-HAMILTON, L.H. SWEET, B.A. JERSKEY &
M.S. ALOIA. Default Network Response to a Working Memory
Challenge after Withdrawal of CPAP Treatment for Obstructive
Sleep Apnea.
Objective: Decreased working memory (WM) performance and changes
in brain activity have been reported in studies of obstructive sleep ap-
nea (OSA); however, the brain response to continuous positive airway
pressure (CPAP) treatment and withdrawal, in particular default net-
work processing, has not yet been reported.
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Participants and Methods: Ten OSA patients performed a 2-Back WM
fMRI paradigm following verified CPAP use and after two consecutive
nights of CPAP withdrawal. Participants were trained to 80% accuracy
on the 2-Back and accuracy did not differ between treatment conditions.
A 0-Back control task was also presented. Two six-minute fMRI scans
included eight 0-Back/2-Back cycles.
Results: Eleven regions were identified as significantly deactivating dur-
ing the 2-Back compared to the 0-Back condition. Five of the 11 regions,
showed further deactivation in the off, compared to the on treatment con-
dition, including right posterior cingulate, right inferior parietal lobule,
left middle temporal gyrus (BA20), left parahippocampal gyrus and right
paracentral lobule. The left middle temporal gyrus (BA21) showed less
deactivation off treatment. Task performance and reported sleepiness lev-
els showed significant relationships with brain response, but only in the
off treatment condition. Greater deactivation in the left posterior cingu-
late (r=-0.66, p=0.04) and right postcentral gyrus (r=-0.73, p=0.02) was
significantly related to better 2-Back performance. Greater deactivation
in the left (r=-0.71, p=0.02) and right (r=-0.64, p=0.05) medial frontal
gyrus was significantly associated with sleepiness off treatment.
Conclusions: These findings indicate that the default network is re-
sponsive to CPAP withdrawal, and involved in compensatory change dur-
ing high cognitive demand during withdrawal states in patients with OSA.
Correspondence:DawnMechanic-Hamilton,MS,ClinicalPsychologyTrain-
ing Consortium, Alpert Medical School of Brown University, Box G-S121-
4, Providence, RI RI, United States. E-mail: dawn_mechanic@yahoo.com

K.J. MILLER, C. GEIST, M. BAUER, P. SIDDARTH, G.W. SMALL &
D. SILVERMAN. Brain metabolism using FDG-PET among individ-
uals classified with Overt Primary and Subclinical Hypothyroidism.
Objective: Recent studies suggest regional cerebral hypometabolism
and cognitive deficits among individuals with overt primary hypothy-
roidism (CH) (Bauer et al., 2009; Miller et al., 2006, 2007). “Subclin-
ical hypothyroidism” (SCH) is also associated with mild cognitive deficits
(Miller et al., 2009; Lowe et al., 2007). This present study examined
regional metabolism in CH and SCH subjects.
Participants and Methods: 38 subjects underwent FDG-PET, 7 SCH
and 7 age-matched controls (X age=62, 60, respectively) as well as14 CH
and 10 controls (X age=43, 41). Scores from neuropsychological battery
and thyroid lab values were collected. Standardized volume of interest and
statistical parametric mapping methods were used to analyze PET data.
Results: TSH levels were elevated in CH and SCH subjects (±SEM;
31.3±15.1, 5.3±0.6, respectively) relative to their age-matched controls
(1.5±0.2, 1.8±0.4); they also demonstrated hypometabolism in the an-
terior cingulate (SCH: t=4.74, p<0.0005, CH: t=5.03, p<0.0005 at vox-
els of peak significance, normalized to whole brain activity) and hy-
permetabolism in the cerebellum (SCH: t=4.22, p=0.001; CH: t=2.84,
p=0.005), compared to their respective age-matched controls. Hy-
pometabolism was uniquely demonstrated in CH in posterior cingu-
late, as well as Broca’s area and its contralateral counterpart (p≤0.001)
and in SCH in the right middle frontal gyrus of the dorsolateral pre-
frontal cortex (t=4.14, p=0.001) and the right parietotemporal cortex
(t=4.94, p<0.0005) compared to age-matched controls.
Conclusions: Having elevated TSH was associated with reduced brain
metabolism in addition to cognitive deficits even without overt primary
hypothyroidism. Future implications include consideration of screen-
ing for subclinical hypothyroidism, with treatment goals directed to-
wards restoring cerebral function
Correspondence: Karen J. Miller, Ph.D., UCLA, 760 Westwood Plaze,
Los Angeles, CA 90024, United States. E-mail: kmiller@mednet.ucla.edu

R.C. MULLIGAN, L.H. SWEET, C.E. FINNERTY, B.A. JERSKEY,
S.P. DAVID, R.A. COHEN & R.S. NIAURA. An FMRI Study of Smok-
ers Performing an Inhibitory Control Task: Neural Correlates of
Early Life Stress.
Objective: Withdrawal from nicotine negatively affects inhibitory con-
trol in dependent smokers, but deficits in inhibitory control may also

be the pre-existing consequence of exposure to early life stress. To dis-
sociate the neural effects of withdrawal from those associated with early
life stress, functional neuroimaging was performed while smokers with
and without history of early life stress performed an inhibitory control
task while on and off nicotine.
Participants and Methods: A Go/No-Go challenge was adminis-
tered to 13 dependent smokers (mean cigarettes per day = 18.5)
during two FMRI assessments. Participants abstained from smok-
ing prior to both sessions, but they were administered a nicotine
patch before one FMRI session and a placebo patch prior to the other.
A questionnaire that inquired about the number of adverse child-
hood events (ACE) experienced was completed to assess early life
stress.
Results: Withdrawal was associated with significantly greater acti-
vation of right inferior parietal regions, whereas administration of
nicotine was associated with greater activation of a right fronto-cere-
bellar network. Activation of right inferior parietal lobe (IFP) dur-
ing correct inhibition was inversely related to number of ACEs en-
dorsed on the questionnaire (r=-0.65; p < .05) such that individuals
with greater exposure to early life stress deactivated IFP, a region
otherwise activated by individuals with low exposure to early life
stress.
Conclusions: Results suggest that fronto-cerebellar function is dis-
turbed in chronic smokers, but this deficit is transiently enhanced by
administration of nicotine. By contrast, differences in brain response
associated with exposure to early life stress are notable in posterior brain
regions.
Correspondence: Richard C. Mulligan, Ph.D., Psychiatry & Human
Behavior, Brown University, Transdisciplinary Research Group, 345
Blackstone Blvd., Providence, RI 02906, United States. E-mail:
Richard_Mulligan@brown.edu 

C.B. PADULA, R.M. ANTHENELLI, J.C. ELIASSEN, Z. GRAHAM,
J.L. HEFFNER & K.L. MEDINA. The Influence of Gender and
Trauma on Brain Activation to Emotion Processing in Alcoholism.
Objective: Research suggests women are more susceptible to alcohol’s
damaging effects. Also, trauma has been linked to aberrant stress re-
sponse. However gender and trauma together have not been investigated
in alcohol dependent samples. The aim of this study was to examine
the effects of gender, trauma, and their interaction on brain activation
to an emotion-processing task.
Participants and Methods: Alcohol dependent (n=8 women, n=6
men) individuals completed the Trauma Symptom Checklist and other
mood and stress questionnaires. Functional magnetic resonance im-
aging data were collected while participants performed an emotion-
processing task.
Results: The fearful face condition was contrasted to a neutral face con-
dition. Linear regressions revealed main effects for gender and trauma,
and gender by trauma interactions. Women activated more to fearful
faces in frontal and temporal areas (t=2.11 to 2.51, p<0.05), while
men activated more in cerebellar regions (t=-2.58, p<0.05). Further-
more, we found a negative associated between trauma and activation in
the left frontal area (p<0.05). Lastly, we found gender by trauma in-
teractions in right frontal regions (t=-2.87 to -3.86, p<0.05). Right mid-
dle/inferior frontal areas showed increased trauma related to increased
activation in females, not males. In another inferior frontal area, trauma
in females related to decreased activation, and in males related to in-
creased activation.
Conclusions: Preliminary results suggest gender differences in activa-
tion to an emotion-processing task in abstinent alcohol dependent in-
dividuals. Recent trauma was associated with reduced neural activation.
Females and males seem to have different brain response patterns based
on trauma history. Results suggest that gender and trauma should be
addressed in future studies.
Correspondence: Claudia B. Padula, B.S., Psychology, University of
Cincinnati, 400 Dyer Hall, PO Box 210376, Cincinnati, OH 45221,
United States. E-mail: claudiapadula@gmail.com 
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K. PATEL, L. JACOLA, K. EATON, K. SZALEWSKI, J. RAS-
MUSSEN, M. SCHAPIRO & J. VANNEST. An fMRI Investigation of
Syntactic Verb Processing in Down Syndrome.
Objective: Individuals with Down syndrome (DS) exhibit difficulties
with aspects of language including grammar and syntax. Through fMRI
we investigated the neural basis of these mechanisms in DS individu-
als. A word/nonword decision paradigm was used to examine syntactic
processing of regular (walk -> walked) and irregular (take -> took) past
tense verbs.
Participants and Methods: Six Down syndrome patients (5M, 1F, age
15-26yo) and 6 typically developing (TD) controls (2M, 4F, age 6-26yo)
participated. Audiovisual stimuli of 20 regular –ed past tense verbs, 20
irregular, 20 over-regularized (taked), 20 present tense, and 40 non-
word foils were presented in an fMRI scan. Participants responded via
button press for “silly” or “real” word indication.
Results: With a GLM analysis, we compared over-regularized past tenses
(taked) in reference to regular –ed past tense verbs. DS participants per-
formed with 28% response accuracy in rejecting over-regularized past
tenses, similar to the 4 youngest TD with 26% accuracy, while older
TD participants were 86% accurate. DS participants displayed signifi-
cant activation in the right inferior/middle frontal cortex and the bilat-
eral posterior superior temporal cortex extending into parietal regions,
in comparison to the TD group [p<0.01].
Conclusions: Activation reflects engagement of attentional and work-
ing memory resources, suggesting that the discrimination of over-regu-
larized verbs as “silly” is more taxing in DS participants. Similarities in
response accuracy between DS and young TD participants may also rep-
resent developmental delays of regions involved in syntactic process-
ing. Ultimately, recruitment of additional networks supporting atten-
tion and syntactic processing in DS participants may underlie language
difficulties observed in this group.
Correspondence: Krishna Patel, Bachelor of Science, Pediatric Neu-
roimaging Research Consortium, Cincinnati Children’s Hospital Med-
ical Center, MLC 5033, 3333 Burnet Avenue, Cincinnati, OH 45229,
United States. E-mail: Krishna.Patel@cchmc.org 

C. PENDERGRASS, K. ARMSTRONG & A. WOOLARD. Cognitive,
Emotion, and Motor Inhibition in Bipolar Disorder.
Objective: Impaired inhibition is common in patients with bipolar dis-
order. Previous studies have examined performance on cognitive, emo-
tion, and motor inhibition tasks separately but have yet to examine the
relationship between inhibition performance across different task do-
mains (cognitive, emotion, and motor). The present study examined per-
formance and the neural circuitry subserving cognitive, emotion, and
motor inhibition in bipolar patients and healthy controls.
Participants and Methods: Euthymic bipolar I patients and matched
health control participants performed a stop-signal task and color-word
and emotional Stroop tasks while undergoing fMRI. We calculated be-
tween-group differences and within-group correlations for performance
and neural response for all three tasks.
Results: Bipolar patients (BP) performed signifcantly slower across all
three tasks and exhibited significantly lower performance accuracy on
the color-word and emotional Stroop tasks. Performance on the stop-
signal task was not related to performance on either Stroop task; how-
ever, performance on the color-word and emotional Stroop tasks were
positively correlated for BP and controls. Across all three tasks, con-
trols demonstrated greater dorsolateral and ventrolateral prefrontal cor-
tical and bilateral anterior cingulate activation compared to BP.
Conclusions: Results from the present study are consistent with previ-
ous research suggesting that bipolar patients exhibit greater impairment
on tasks requiring automatic inhibition, such as the Stroop tasks, com-
pared to tasks requiring voluntary inhibition, such as the stop-signal
task. The current study also provides additional evidence for disrupted
recruitment of neural regions known to support successful inhibition in
patients with bipolar disorder. Further studies are needed to examine
the impact of impaired inhibition and neural dysfunction in bipolar
disorder.

Correspondence: Cara Pendergrass, Ph.D., Psychiatry, Vanderbilt Uni-
versity Medical School, 1601 23rd Avenue South, Suite 3057, Nashville,
TN 37212, United States. E-mail: cara.pendergrass@vanderbilt.edu 

L.H. SWEET, R.C. MULLIGAN, C.E. FINNERTY, B.A. JERSKEY,
S.P. DAVID, R.A. COHEN & R.S. NIAURA. Effects of Nicotine With-
drawal on Verbal Working Memory and Associated Brain Response.
Objective: Previous literature has reported the negative impact of nico-
tine withdrawal on brain function during cognitive tasks such as verbal
working memory (VWM). Mechanisms of these withdrawal effects have
not been clearly identified. Functional neuroimaging offers an objec-
tive method to examine brain mechanisms responsible for observable
behavior and subjective reports.
Participants and Methods: To investigate these mechanisms, 12 de-
pendent smokers (7 women; mean age = 38.67; mean cigarettes per
day = 13.42) were administered a 2-Back VWM challenge during two
FMRI assessments. Participants abstained from smoking prior to both
sessions; however, they applied a nicotine patch before one FMRI ses-
sion and a placebo patch and prior to the other.
Results: Nineteen regions exhibited a significant (two-tailed p < .001)
response to the 2-Back during either condition. In three out of five re-
gions that exhibited deactivation, withdrawal was associated with sig-
nificantly greater deactivation in left (p=.013) and right (p=.004) tem-
poral pole and left medial frontal gyrus (p=.009). Differences in
activation and deactivation between nicotine conditions were signifi-
cantly (p <.05) related to craving in the majority of regions that re-
sponded to the task. Variance in individual brain responses was signif-
icantly (p<.05) greater during the withdrawal condition in these regions.
Conclusions: Results suggest that differences in brain response to a
working memory challenge in a state of withdrawal may be attributed,
at least in part, to increased craving. Further deactivation of relatively
deactivated regions also suggests further suspension of default network
processing, possibly to compensate for more inefficient processing.
Correspondence: Lawrence H. Sweet, Brown University, 345 Blackstone
Blvd, Providence, RI 02906, United States. E-mail: lawrence_sweet@
brown.edu 

I. SZATKOWSKA, T. WOLAK, P. SOLUCH & A. MARCHEL. Func-
tional MRI of Recognition Memory in the Hippocampus. A Prelim-
inary Study.
Objective: Previous neuropsychological and neuroimaging findings reveal
that the hippocampus is important for recognition memory. However, it is
unclear whether the hippocampus contributes particularly to recognition of
previously studied (old) stimuli, or to recognition of novel (new) stimuli or,
rather, contributes to a general processing that is necessary for recognition
ofboth typesof information.Toaddress this issue,weexaminedhippocampal
activity during recognition of old and new visual stimuli using fMRI.
Participants and Methods: An fMRI study was carried out in 12 healthy
subjects using a 1.5 T clinical MRI scanner. A complex visual scene recog-
nition tasks known to activate medial temporal lobe structures was used
during scanning. Analysis of an fMRI data was directed at brain re-
gions exhibiting old/new effects. These effects were identified with bidi-
rectional contrasts of the activity elicited by old pictures and that elicited
by new pictures.
Results: No areas within the hippocampus were identified where activ-
ity was greater for old than for new stimuli (old > new effect). However,
reversed (new > old) effect was evident in several areas in the right hip-
pocampus, including both anterior and more posterior areas. The study
showed hippocampal activation for new compared to old stimuli.
Conclusions: The results suggest that the hippocampus is particularly
sensitive to stimulus novelty. Given the importance of anterior hip-
pocampal pathology in temporal lobe epilepsy, an approach emphasiz-
ing novelty processing may be particularly useful for clinical fMRI in
epilepsy presurgical evaluation.
This work was supported by grant 1354/P01/2007/32 from the Polish
Ministry of Science and Higher Education.
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Correspondence: Iwona Szatkowska, Neurophysiology, Nencki Institute
of Experimental Biology, 3 Pasteur Street, 02-093 Warsaw, Poland,
Warsaw 02-093, Poland. E-mail: i.szatkowska@nencki.gov.pl 

J. VANNEST, B.K. SCHEFFT, K.P. EATON, R.K. TSEVAT &
J.P. SZAFLARSKI. fMRI of Self-generated versus Passive Memory
Encoding.
Objective: Behavioral studies have shown that verbal information is
better retained when it is self-generated rather than read (learned pas-
sively). We used fMRI and a paired associates task to examine brain net-
works underlying self-generated memory encoding.
Participants and Methods: Participants were 15 healthy English speak-
ers ages 19-62, (5F). In the fMRI task, related word pairs were presented
in a “read” condition, where participants viewed both words and read
the second word aloud, or a “generate” condition, where the second word
was presented with only the first letter; with the subject required to gen-
erate the word (e.g. red - b***). 30 word pairs were presented in each
condition, with pairs arranged in blocks of 5. After the fMRI scan, words
that were read or generated were presented, each with two foils, in a
forced-choice recognition task.
Results: Recognition performance was 63% accurate for words in the
“read” condition and 77% in the “generate” condition [t(14)=3.48.
p<.05], consistent with previous behavioral results. fMRI revealed in-
creased activation for generate>read in inferior/middle frontal gyri bi-
laterally (L>R), anterior cingulate, and caudate nucleus and the tem-
poro-parietal junction bilaterally. Furthermore, a region in the left insula
showed increased activation associated with better memory perform-
ance on the “generate” condition across individual participants.
Conclusions: These results suggest enhanced cortical activation ac-
companies self-generated encoding; a specific network of brain regions
is recruited during self-generated encoding. Improved encoding is as-
sociated with increased participation of the left insula. The findings have
implications for the development of procedures to enhance memory per-
formance. 
Supported by R01NS048281 (JPS)
Correspondence: Jennifer Vannest, Ph.D., Neurology, Cincinnati Chil-
drens’ Hospital Medical Center, 3333 Burnet Ave, ML 5033, Cincinnati,
OH 45209, United States. E-mail: jennifer.vannest@cchmc.org 

ADHD/Attentional Functions 

R. CZARNECKI, A. BÉDARD, J. FAN, J.M. HALPERIN &
K. SCHULZ. The Role of the Frontal Operculum in the Implemen-
tation of Response Sets.
Objective: The anterior insula/frontal operculum and the dorsal ante-
rior cingulate cortex are core regions in a cognitive control network
that has been implicated in the stable maintenance of task sets. These
regions show both transient activity at control initiation and sustained
activity that reflects the cross-trial implementation of response sets in
sensorimotor areas. This study tested the role of this cinguloopercular
network in the trial-by-trial control of responses sets.
Participants and Methods: Sixteen healthy young adults were scanned
with functional magnetic resonance imaging while performing a cued
go/no-go task that required the maintenance of response sets over the
cue-target interval.
Results: Cues signaling trial initiation produced transient activity in
frontal opercular and premotor regions that partially overlapped target-
related activations, as well as in downstream inferior temporal, parietal,
and occipital sensorimotor areas. In contrast, the maintenance of re-
sponse sets over the cue-target interval generated sustained activation
in the ventromedial prefrontal cortex, motor cortex, putamen, and the
anterior temporal and inferior parietal cortices. Further, the transient
and sustained cue-related activity was similar whether the response was
eventually executed or inhibited. Surprisingly, the anterior insula cor-
tex showed only target-related activity.

Conclusions: These results suggest that different frontal regions are in-
volved in the initiation of cognitive control and the maintenance of re-
sponse sets over short delay periods. The same frontal opercular re-
gions that have been implicated in the maintenance of task sets over
extended periods may also operate on a different time scale to initiate
cognitive control and response execution on a trial-by-trial basis.
Correspondence: Rosa Czarnecki, B.A., Mount Sinai Medical Center,
6843 Burns St. Apt D2, Forest Hills, NY 11375, United States. E-mail:
rosa.czarnecki@gmail.com 

Emotional Processes

B. TELLEZ-ALANIS, V.M. PATIÑO-TORREALVA & G. DELA-
HANTY-MATUK. Impulsivity and Decision-Making: Gender Dif-
ferences in the Iowa Gambling Task.
Objective: Bechara et al. (1999; 2000) proposed the Iowa Gambling
Task (IGT) to study decision-making under risky conditions. Recently,
Zermatten et al. (2005) and Franken et al. (2008) reported a relation-
ship between impulsivity, as a personality trait, and decision-making
using this same task. Nonetheless, these and other studies have provided
overall results from group performance. In this study, we reveal gender
differences in IGT performance by healthy participants arising from a
deck-by-deck and period-by-period analysis.
Participants and Methods: 51 healthy subjects (age 18-30; years of
education 12.5-17; 27 men) participated in the study. The Eysenck Per-
sonality Inventory (Eysenck & Eysenck, 1994), The Functional/Dys-
functional Impulsivity Scale (Dickman, 1990), The BIS/BAS Scale
(Carver & White, 1994) and the UPPS (Whiteside & Lynam, 2001)
were used to assess impulsivity, whereas the IGT was used to explore
decision-making.
Results: A gender difference was found only in the UPPS Urgence Sub-
scale (Mann-Whitney U= 204, p= .02), being superior in men. Regard-
ing decision-making, an ANOVA evidenced effects by deck (F3,147 =
23, <.001, ε = .7), an interaction between deck and period of execution
(F12,588 = 8.1, <.001, ε = .5), and among deck, period and gender
(F12,588 = 3, =.009, ε = .5). Finally, Spearman correlations between
scores from the impulsivity scales and IGT responses evidenced gender
differences in specific dimensions of impulsivity.
Conclusions: Our results indicate that gender profiles in decision-mak-
ing using the IGT are different, suggesting that more fine grained analy-
sis of performance is necessary to account for this processes.
Correspondence: Bernarda Tellez-Alanis, PhD, Fac of Psychology, UAEM,
Pico de Orizaba 1, Cuernavaca Mor 62250, Mexico. E-mail: bernatellez@
hotmail.com 

Learning Disabilities/Academic Skills

P.T. CIRINO. Kindergarten Precursors of First Grade Academic
Skills.
Objective: Precursors of early reading skills are well known, but math
precursors are less well studied and potentially more varied. The pres-
ent study assessed precursors of math and reading in Kindergarten to
predict Grade 1 outcomes in both math (computation and problem solv-
ing) and reading (decoding and fluency, comprehension). Both within
domain and cross-domain prediction was expected.
Participants and Methods: Students (n = 194) from a diverse school
district were assessed in both K and G1. Math precursors included num-
ber sense (math naming, rote counting, quantity comparison) and ex-
ecutive function (working memory or WM, processing speed, behavioral
inattention); reading precursors included phonological awareness (PA)
and rapid naming (RAN). Outcomes were composite measures of math
computations, problem solving, decoding, and reading fluency/com-
prehension. Multiple regression was used to identify salient precursors
of each outcome within and across domain.
Results: Kindergarten precursors predicted math computations, final
model F(6,168) = 37.72, p < .0001, R2 = 57%, and problem solving,
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F(7,167) = 51.41, p < .0001, R2 = 68%, with unique contributions for
math naming, oral counting, quantity comparison, WM, and PA (all for
both outcomes), and age for computations (all p < .05). Precursors were
also predictive of reading decoding, F(6,167) = 67.56, p < .0001, R2 =
70%, and of reading fluency/comprehension, F(5,169) = 61.23, p <
.0001, R2 = 64%, with unique contributions for math naming (both),
oral counting (decoding), WM (both), PA (both), RAN (both), and age
(decoding) (all p < .05).
Conclusions: Kindergarten precursors were strongly related to aca-
demic outcomes one year later. Both within domain and cross-domain
prediction was evidenced. Phonological awareness and math naming
were predictive of both math and reading composite outcomes, as was
working memory (though the type of working memory differed by out-
come). Quantity comparison was specific to math outcomes, and rapid
naming was specific to reading outcomes.
Correspondence: Paul T. Cirino, PhD, Psychology, University of Hous-
ton, UH TMC Annex, 2151 W Holcombe Blvd, 224a, Houston, TX
77204-5053, United States. E-mail: pcirino@uh.edu 

Symposium 7:
Cognitive Enhancement: From Physiologic to

Behavioural and Virtual Tools.

Chair: Sophie Blanchet

Discussant: Shirley Fecteau

9:45–11:15 a.m. 

S. BLANCHET, P. PIOLINO, G. GAGNON, S. FECTEAU,
S. BLANCHET & S. FECTEAU. Cognitive enhancement: from phys-
iologic to behavioural and vitual tools.
Symposium Description: Episodic memory is one of the cognitive func-
tions most affected by brain damage. Impairments in attention and ex-
ecutive control processes, which play an important role in memory, are
also frequent. Although cognitive rehabilitation tends to be neglected
in clinical practice, different approaches exist for enhancing cognitive
performance. The earliest behavioural approaches in the memory field
consist of teaching mnemonic strategies that promote rich encoding or
that facilitate retrieval. Following this trend, Dr. Blanchet will expose
the gains related to a cognitive rehabilitation program that emphasizes
the learning of memory and attention control strategies in patients with
memory disorders after a stroke. How to generalize these strategies to
daily life was also emphasized. The development of virtual reality of-
fers a new tool with a strong potential to aid in the transfer of training
toward life activities. Dr. Piolino will expose how a virtual environment
can be exploited to alleviate memory deficits in patients with traumatic
brain injury. Depending on both the timing and intensity of the stimu-
lation, transcranial magnetic stimulation (TMS) also provides a new av-
enue for enhancing cognitive performance. Ms. Gagnon will expose
how TMS, applied over prefrontal areas during encoding or retrieval of
a memory paradigm, increases the memory performance in young and
healthy individuals. Finally, Dr. Fecteau will demonstrate how neuro-
modulation effects induced by TMS can enhance cognitive control in
patients with control disorders. Interestingly, the symposium will ad-
dress the complementariness of these different approaches and their po-
tential application in clinical practice to improve the care and quality
of life of patients with cognitive disorders.
Correspondence: Sophie Blanchet, Ph.D., School of Psychology, Centre
for Interdisciplinary Research in Rehabilitation and Social Integration,
Université Laval, 525, boul. Hamel Est, Quebec City, QC G1M 2S8,
Canada. E-mail: sophie.blanchet@rea.ulaval.ca 

G. GAGNON, C. SCHNEIDER, S. GRONDIN & S. BLANCHET. En-
hancing memory performance in young and healthy adults: A study
with paired-pulse transcranial magnetic stimulation.
Objective: Applying strategies in encoding and retrieval can increase
memory efficiency. Interestingly, transcranial magnetic stimulation
(TMS) is a neurophysiological tool that can also improve cognitive per-
formance (Pascual-Leone et al., 1994). The facilitation effects of high
frequency (>1 Hz) TMS on memory functions have been showed in a
few studies in young and healthy participants (Pascual-Leone et al.,
1993) and in elder individuals with memory complaints (Solé-Padullés
et al., 2006). However, in these studies, TMS did not target regions
specifically involved in either encoding or retrieval, such as left and right
prefrontal cortex, respectively (Tulving et al., 1994). In our study, we
investigated the facilitation effects of TMS applied during encoding or
retrieval over these regions.
Participants and Methods: Eleven right-handed individuals (21.33
± 2.27 years old) performed a recognition task. Paired-pulse TMS
(15 ms spaced) were applied over the left or right dorsolateral PFC
(DLPFC) either during encoding or retrieval of verbal or non-verbal
material.
Results: Results showed that ppTMS applied over the left DLPFC dur-
ing encoding induced shorter response time compared to stimulation
over the right DLPFC or the sham condition [t(10) = 2.77, p = .020
and t(10) = 2.89, p = .016, respectively]. In addition, ppTMS applied
over the right DLPFC during retrieval was associated with shorter re-
sponse time compared to stimulation over the left DLPFC [t(10) = 2.52,
p = .031].
Conclusions: Overall, our data suggest that ppTMS of DLPFC can fa-
cilitate memory performance, thus is capable of transient influence on
brain cognitive function in young and healthy individuals.
Correspondence: Sophie Blanchet, Ph.D., School of Psychology, Centre
for Interdisciplinary Research in Rehabilitation and Social Integration,
Université Laval, 525, boul. Hamel Est, Quebec City, QC G1M 2S8,
Canada. E-mail: sophie.blanchet@rea.ulaval.ca 

P. PIOLINO. Cognitive enhancement on components of episodic
memory and feature binding via virtual reality: new insight in trau-
matic brain injury.
Objective: Neuropsychological tests are often far removed from pa-
tients’ daily life experiences and subjects’ complaints of everyday mem-
ory problems. Moreover, rehabilitation programs generally fail in trans-
ferring forms of memory enhancement targeted by rehabilitation
techniques and memory for general life experiences. Virtual reality
(VR) is gaining popularity as a tool in neuropsychology because it en-
ables researchers and clinicians to create situations that are close to
daily life with perfect experimental control of multimodal environ-
ments. In the past decade, VR techniques have been developed essen-
tially to investigate and rehabilitate spatial memory and navigation
rather than memory for complex episodes elements as well as their
contextual features (associated details, location and temporal order)
and binding.
Participants and Methods: We conducted a series of studies using new
VR tools assessing the main aspects of episodic memory and feature
binding in aging and diverse neurological pathologies. Moreover, we
worked out a VR program focused on cognitive enhancement of episodic
memory.
Results: We conducted a series of studies using new VR tools assessing
the main aspects of episodic memory and feature binding in aging and
diverse neurological pathologies. Moreover, we worked out a VR pro-
gram focused on cognitive enhancement of episodic memory.
Conclusions: Our findings confirm that RV tools open up a large field
of memory evaluation, and the promise of new and powerful tools for
memory rehabilitation.
Correspondence: Sophie Blanchet, Ph.D., School of Psychology, Centre
for Interdisciplinary Research in Rehabilitation and Social Integration,
Université Laval, 525, boul. Hamel Est, Quebec City, QC G1M 2S8,
Canada. E-mail: sophie.blanchet@rea.ulaval.ca 
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S. FECTEAU. Modulating decision-making and executive functions
with brain stimulation in addiction.
Objective: The notion of enhancing executive functions and deci-
sion-making processes with the use of neuromodulation has received
compelling support. Decision-making behaviors can be accounted for
by a dual-process model, in which reflective and reflexive systems
continuously cooperate and compete. From this model, impaired
decision-making are conceptualized as a result of an imbalance be-
tween these systems. Hyperactivity in reflexive areas, such as the
orbitofrontal cortex, and lack of regulatory influence from lateral
prefrontal, reflective circuits may lead to a cognitive pattern remi-
niscent with addictive behaviors (e.g., excessive reward seeking, im-
pulsivity). The objective is to test whether neuromodulation can
change the balance between these two systems and improve decision-
making behaviors.
Participants and Methods: A series of experiments using repetitive
transcranial magnetic stimulation and transcranial direct current stim-
ulation over the dorsolateral prefrontal cortex (DLPFC) have been con-
ducted in healthy volunteers and patients with addiction to nicotine.
Results: Overall results revealed that neuromodulation can modify var-
ious decision-making behaviors such as suppressing risk-taking, reward
seeking, impulsivity and self-interest in healthy subjects and patients
with addiction.
Conclusions: Neuromodulation is a novel method of addressing cog-
nitive control and translational studies to date report promising clini-
cal effects. Neuromodulation promoting cognitive control can indeed re-
duce substance intake and craving for nicotine, alcohol, cocaine, and
food. We are also investigating whether such clinical benefits can be
found in patients with severe traumatic brain injury whose decision-
making abilities often remain impaired despite an otherwise good cog-
nitive amelioration.
Correspondence: Sophie Blanchet, Ph.D., School of Psychology, Centre
for Interdisciplinary Research in Rehabilitation and Social Integration,
Université Laval, 525, boul. Hamel Est, Quebec City, QC G1M 2S8,
Canada. E-mail: sophie.blanchet@rea.ulaval.ca 

S. BLANCHET, S. BELLEVILLE, L. NOREAU & P. FOUGEYROL-
LAS. Rehabilitation of cognitive disorders in relation to activities
of daily living in individuals with vascular cognitive impairment.
Objective: After a stroke, up to 65 % of individuals suffer from differ-
ent degrees of cognitive disorders that interfere with daily life func-
tioning. This cognitive impairment is especially evident in episodic mem-
ory. In addition to memory deficits, persons with stroke frequently show
impairments in attention and executive processes related to frontal net-
work dysfunction. In some persons with stroke, impairment of this cog-
nitive function is severe enough to reduce their autonomy in daily life.
We assessed, in patients with vascular cognitive impairment (VCI) af-
ter a stroke, the impact of a cognitive rehabilitation program that specif-
ically targets episodic memory and memory-involved processes (i.e.,
attention and executive control processes). We also assessed the impact
of this cognitive rehabilitation on life habits.
Participants and Methods: Six persons with VCI participated in a re-
habilitation program that emphasized the learning of encoding and re-
trieval strategies, as well as the training of attentional and executive
processes. In addition, cognitive and life-habit outcomes were adminis-
trated to two control groups with no treatment, one of healthy individ-
uals and another one of individuals with VCI.
Results: After cognitive rehabilitation, in comparison to both untreated
individuals with VCI and healthy control participants, treated individ-
uals with VCI improved their learning abilities in episodic memory.
Treated persons with VCI also improved their working memory abili-
ties when compared to untreated individuals with VCI. Finally, cogni-
tive rehabilitation induced an increased understanding of financial re-
sponsibilities in treated patients.
Conclusions: Thus, persons with VCI seem to benefit from cognitive
rehabilitation efforts and these benefits also transfer to some complex
life habits.

Correspondence: Sophie Blanchet, Ph.D., School of Psychology, Centre
for Interdisciplinary Research in Rehabilitation and Social Integration,
Université Laval, 525, boul. Hamel Est, Quebec City, QC G1M 2S8,
Canada. E-mail: sophie.blanchet@rea.ulaval.ca 

Symposium 8:
The Non-Mexican Neuropsychologist‚Äôs Guide to

Mexico and Mexicans

Chair: Tedd Judd

Chair: Laura Renteria

Discussant: Feggy Ostrosky-Solis

10:15–11:45 a.m. 

T. JUDD, L. RENTERIA, R. DIAZ-LOVING, T. VILLASENOR,
L. RENTERIA, J. KUCERA-THOMPSON & F. OSTROSKY-SOLIS.The
Non-Mexican Neuropsychologist’s Guide to Mexico and Mexicans.
Symposium Description: Mexico is a country of 110 million people.
In the U.S., 9% of the population or 28 million are Mexican in origin.
There are about 95,000 Mexicans in Canada. Mexican-origin popula-
tions in other countries are much smaller. North American neuropsy-
chologists are increasingly encountering Mexican-origin clients in their
practices. This symposium is intended to introduce non-Mexican neu-
ropsychologists to Mexico and Mexicans to facilitate their work with this
population. It will cover: aspects of Mexican populations, epidemiol-
ogy, languages, cultures, migration patterns, education, health care, and
justice systems most pertinent to neuropsychology; the state of Mexican
neuropsychology; and working with Mexicans in the U.S. from the per-
spectives of the Spanish-speaking and the non-Spanish-speaking neu-
ropsychologist. It will review neuropsychological research on Mexican
and Mexican-American populations, best practices in neuropsycholog-
ical evaluation and treatment of Mexicans and Mexican-Americans in
the U.S., and an overview of available tests. Potential for cross-border
collaboration will also be explored.
Correspondence: Tedd Judd, PhD, Neuropsychological and Psychoed-
ucational Services, 12 Bellwether Way #223, Bellingham, WA 98225,
United States. E-mail: t.judd@comcast.net 

R. DIAZ-LOVING. Mexican Cultures, Languages, Institutions, and
Migrations Pertinent to Neuropsychology.
Objective: Psychology has witnessed recurring crisis within and criti-
cism without to the Euro-Meso-North-American scientific tradition,
traceable to the lack of cultural and eco-systemic sensitivity and an at-
tempt to indiscriminately generalize findings across behavioral settings.
Culture plays a leading role in the determination of the human way of
life, by insuring the transmission and understanding of thoughts and
feelings. It further provides the theoretical framework for explaining
how groups of individuals arrive at shared yet distinctive sets of values,
attributes, attitudes and social behaviors. Human interaction requires
decoding, interpreting, storing and retrieving verbal physical and con-
textual stimuli, which in turn is used to behave according to socio-cul-
tural norms of a specific group. The complexity of the process requires
heuristics to navigate through stimuli, creating expectancies, beliefs,
norms, roles, status, traits, values and attitudes about self and others,
which provide stability and predictability to our worlds. 
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This presentation reviews the socio-culture norms of Mexico, including
domains that are important to neuropsychology, such as language, mi-
gration patterns, education, health care and the justice system. This
presentation also investigates the potential contribution that emic stud-
ies have in the understanding of human behavior. Mexican ethnopsy-
chology in particular will be offered as an attempt at correcting as-
sumptions about the universal applicability of currently popular
perspectives. Specifically, Indigenous studies conducted on the person-
ality functioning of Mexican subjects will be offered as a standard in
the interpretation of psychological phenomena.
Correspondence: Tedd Judd, PhD, Neuropsychological and Psychoed-
ucational Services, 12 Bellwether Way #223, Bellingham, WA 98225,
United States. E-mail: t.judd@comcast.net 

L. RENTERIA. Working with Mexican-Origin Clients in the U.S.
from the Perspective of a Mexican-American Neuropsychologist.
Objective: As the population in the United States becomes increasingly
multicultural, neuropsychologists must understand the importance of
culture in clinical practice. For most, the approach to working with Mex-
ican-Origin clients is relatively unsystematic. 
It not uncommon for a non-Spanish speaking neuropsychologist to rely
strongly or solely on nonverbal measures, despite that these measures
have been demonstrated to be culturally biased (Ardila & Moreno, 2001;
Ardila, 2007).
Participants and Methods: This paper reviews the approach that
a Mexican-American neuropsychologist has taken to increase the va-
lidity of neuropsychological assessment with a Mexican-Origin pop-
ulation. It will include a discussion of cultural issues that impact
neuropsychological assessment including acculturation, bilingualism
and educational attainment. Recommendations for non-Spanish
speaking neuropsychologists working with Mexican-Origin Clients
are provided. Guidelines to determine whether one should refer out
a client or seek a consult are reviewed. Preliminary results from an
anonymous online survey conducted in the U.S. are presented to gain
a better understanding of the approach most commonly used by
Spanish speaking neuropsychologists in the assessment of Spanish
speakers.
Conclusions: The field of neuropsychology is still lacking in at-
tending to the needs of culturally diverse clientele. Implications are
discussed. The practical considerations and general guidelines of-
fered will assist neuropsychologists in improving services for clients
of Mexican-Origin.
Correspondence: Tedd Judd, PhD, Neuropsychological and Psychoed-
ucational Services, 12 Bellwether Way #223, Bellingham, WA 98225,
United States. E-mail: t.judd@comcast.net 

J. KUCERA-THOMPSON. Working with Mexican-Origin Clients in
the U.S. as a Monolingual English Solo-Practice Neuropsychologist.
Objective: The monolingual English neuropsychologist confronts a
dilemma when faced with a large Mexican-origin monolingual Span-
ish and bilingual Spanish-English population. This presentation is a
personal account of how one such neuropsychologist has adapted her
practice, presented as a possible model for others. Yakima, Washing-
ton and its surroundings is about 45% Hispanic, mostly Mexican ori-
gin, with Spanish spoken at home for over 30% of the population.
The presenter is the only neuropsychologist. She has adapted to this
setting by learning about this population, its background, and needs;
making connections with the community and the professionals who
serve it; seeking out information, training, and consultation for work-
ing with this population; working with one interpreter consistently in
a process of mutual education; seeking out appropriate tests and norms;
developing test adaptations and informal tests to cover areas of need
for which formal tests are not available or adequate; careful consider-
ation of the specific purposes of evaluation and testing; cultural adap-
tations of recommendations; and maintaining an attitude of continu-
ous learning.

Correspondence: Tedd Judd, PhD, Neuropsychological and Psychoed-
ucational Services, 12 Bellwether Way #223, Bellingham, WA 98225,
United States. E-mail: t.judd@comcast.net 

T. VILLASENOR. The State of Neuropsychology in Mexico.
Objective: Neuropsychology has a proud history in Mexico. A land-
mark event was the meeting of INS in Mexico City in 1983. Today
it has grown to have representation in most of the major universi-
ties, with a number of different active research programs. Neu-
ropsychological services are available in most cities. An array of re-
gional, national, and international societies encompassing a variety
of allied professions has contributed to the development of the field.
Mexico has made substantial contributions to the neuropsychologi-
cal body of research. This presentation will highlight the nature of
neuropsychological practice in Mexico, and those aspects of research
that contribute distinctively to clinical work with Mexican-origin
populations.
Correspondence: Tedd Judd, PhD, Neuropsychological and Psychoed-
ucational Services, 12 Bellwether Way #223, Bellingham, WA 98225,
United States. E-mail: t.judd@comcast.net 

Paper Session 7:
Cognitive Intervention/Rehabilitation

10:45 a.m.–12:15 p.m. 

L. CLARE, D. LINDEN, R. WOODS, R. WHITAKER, S. EVANS,
C. PARKINSON, J. VAN PAASSCHEN, S. NELIS, Z. HOARE,
K. YUEN & M. RUGG. Goal-oriented Cognitive Rehabilitation for
People with Early-stage Alzheimer’s Disease: a Randomized Con-
trolled Trial of Clinical Efficacy.
Objective: This single-blind randomized controlled trial aimed to pro-
vide evidence regarding the clinical efficacy of cognitive rehabilitation
(CR) in early-stage Alzheimer’s disease (AD).
Participants and Methods: Participants were 69 individuals (41
female, 28 male; mean age 77.78, sd 6.32, range 56 – 89) with a di-
agnosis of AD or mixed AD and vascular dementia and an MMSE
score of 18 or above, and receiving a stable dose of acetyl-
cholinesterase-inhibiting medication. Forty-four family carers also
contributed. Participants were randomized to either CR, relaxation
therapy (RT) or no treatment (NT). The CR group received 8 weekly
individual home-based sessions of CR incorporating work on person-
ally-relevant goals supported by components addressing practical aids
and strategies, techniques for learning new information, practice in
maintaining attention and concentration, and techniques for stress
management. The primary outcomes were goal performance and sat-
isfaction, assessed using the Canadian Occupational Performance Mea-
sure. Questionnaires assessing mood, quality of life and carer strain,
and a brief neuropsychological test battery, were also administered.
A subset of participants underwent functional magnetic resonance im-
aging (fMRI).
Results: CR produced significant improvement in ratings of goal per-
formance and satisfaction, while scores in the other two groups did not
change. At six-month follow-up, the CR group rated their memory per-
formance more positively than did RT and NT. Behavioral changes in
the CR group were supported by fMRI data for a sub-set of participants.
Conclusions: The findings support the clinical efficacy of CR in early-
stage AD. The study was funded by the UK Alzheimer’s Society.
Correspondence: Linda Clare, PhD, School of Psychology, Bangor Uni-
versity, Bangor, Gwynedd LL57 2AS, United Kingdom. E-mail: l.clare@
bangor.ac.uk 
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K.R. THOMAS, R.E. WILLIAMS, M.W. BONDI, D.C. DELIS &
E.W. TWAMLEY. Supported Employment Plus Cognitive Training
for Veterans with Traumatic Brain Injury.
Objective: Traumatic brain injury (TBI) often results in residual cog-
nitive and functional impairments. We examined the effects of Cog-
nitive Symptom Management and Rehabilitation Therapy (CogS-
MART), a 12-week compensatory cognitive training intervention, on
post-concussive symptoms, cognitive performance, and work outcomes
in Iraq/Afghanistan veterans receiving supported employment serv-
ices. CogSMART provides a) psychoeducation, b) strategies to address
sleep problems, fatigue, headaches, and stress, and c) strategies to
improve prospective memory, attention, learning/memory, and exec-
utive functioning.
Participants and Methods: 13 unemployed veterans with mild-to-
moderate TBI enrolled in a 12-month randomized controlled trial com-
paring supported employment plus CogSMART (SE-Cog) to enhanced
supported employment (ESE). Participants were all male, 85% non-
Caucasian, with a mean age of 32 and mean education of 13 years. Their
TBIs occurred a mean of 4 years before study enrollment, and their
mean losses of consciousness lasted 4 minutes. Sixty-nine percent met
criteria for PTSD. Their mean baseline scores were average on tests of
attention, processing speed, learning, delayed recall, prospective mem-
ory, and executive functioning. However, their mean performance on
one processing speed task (Digit Symbol) was below average (mean
SS=6.6).
Results: Repeated measures ANOVA using baseline and three-month
scores showed that, compared with the ESE group, SE-Cog participants
reported more improvement in post-concussive symptoms (F=36.6,
df=1,5, p=.002); there were also trends toward improvement in verbal
fluency and quality of life. Forty-four percent of SE-Cog participants
and none of the ESE participants have obtained work thus far.
Conclusions: These results suggest that CogSMART, in the context of
supported employment, may improve post-concussive symptoms, cog-
nitive performance, and work outcomes.
Correspondence: Kelsey R. Thomas, VA San Diego Healthcare System,
4525 Mission Gorge Place, San Diego, CA 92120, United States. E-mail:
kelsey.thomas@va.gov 

L. FASOTTI, J. SPIKMAN & D. BOELEN. Efficacy of a Multifaceted
Treatment for Executive Dysfunction after Acquired Brain Injury:
A Randomized Controlled Trial.
Objective: A multicenter RCT was conducted to evaluate the effects of
a multifaceted treatment on daily life executive functioning.
Participants and Methods: 75 patients with acquired brain injury
showing dysexecutive problems were randomly allocated either to the
experimental multifaceted training or to a control treatment, consisting
of computerized cognitive function training.
Multifaceted treatment of executive dysfunction’s main objective was
the improvement of several aspects of daily executive functioning. Con-
trol treatment was Cogpack, an individually administered computerized
cognitive training package consisting of several repetitive exercises aimed
at improving general cognitive functioning.
Results: The results of the study were twofold. Measures that were
considered indications of daily life executive functioning showed that
the multifaceted treatment led to significantly better treatment results,
lasting at least six months post-treatment. In a Role Resumption List,
for example, the experimental group scored significantly better in sev-
eral areas of daily life. Better scores for this group were also found in an
Executive Secretarial Test, a complex, newly designed test in which a
job assessment procedure was simulated. 
However, other measures regarding wellbeing and subjective complaints
showed similar improvements for both groups, whereas conventional
cognitive and executive tests showed no effects at all.
Conclusions: Significant treatment effects can be accomplished by a
multifaceted treatment, it such a treatment is aimed at improving daily
executive activities and is tailored to the individual patient. These ef-
fects last for a substantial period after ending the treatment.

Correspondence: Luciano Fasotti, Ph.D., Donders Institute for Brain,
Cognition and Behaviour, Center for Cognition, P.O. Box 9104, Nijmegen
6500 HE, Netherlands. E-mail: l.fasotti@donders.ru.nl 

A. ZEDLITZ, L. FASOTTI & A.C. GEURTS. Fatigue after stroke can
be treated with Cognitive and Graded Activity Training (COGRAT):
Preliminary results of a RCT.
Objective: Poststroke Fatigue (PSF) is a common and debilitating com-
plaint, which has only recently received attention (DeLuca, 2005). Up
to date no evidence-based treatments are available and clinicians gen-
erally have little to offer in terms of a remedy or treatment (McGeough
et al, 2009). Following the positive results of a pilot study, a more elab-
orate program of Cognitive Behavioural Therapy and three compensa-
tion strategies combined with a Graded Activity Training (COGRAT, Fa-
sotti, 2006; Romani, 2008) has been developed and is currently being
evaluated in a randomised controlled trial in 7 rehabilitation centres in
the Netherlands.
Participants and Methods: Ninety-eight chronic stroke patients were
randomly assigned to either the cognitive therapy alone, or to cognitive
and graded activity training after having been in a waiting list condi-
tion for three months. Subjective fatigue (CIS20 and FSS), cognitive
disturbances (e.g. ANT,15-WLT), physical activity (registration and
Stepwatch), and psychosocial functioning (e.g. HADS, SCL-90, CISS
and SA-SIP) were measured at inclusion, before and after the treatment,
and at six months follow up.
Results: Preliminary results of the 50 patients who already completed
treatment show that in both groups, fatigue scores after treatment were
significantly lower. As for objective cognitive disturbances and differ-
ential effects between groups, no sound conclusions can as yet be drawn.
Further analysis revealed improvement in subjective cognitive and psy-
chosocial functioning.
Conclusions: The developed cognitive therapy protocol seems to be an
effective treatment for reducing fatigue after stroke. The additional value
of graded activity training needs to be established when all patients have
completed the study.
Correspondence: Aglaia Zedlitz, MSc, Donders Centre for Cognition,
Radboud University Nijmegen, Postbus 9104, B02.09, Nijmegen
6500HE, Netherlands. E-mail: a.zedlitz@donders.ru.nl 

A. ELLIS, C. BEEVERS & T. WELLS. To See or Not to See: The Ef-
fects of Attention Allocation on Recall of Positive Information in
Dysphoria.
Objective: Cognitive models of depression posit that biased emotional
processing contributes to depression maintenance. Particularly, cogni-
tive dysfunctions in memory, attention and problem solving, which are
highly dependent on executive functioning, have been implicated in de-
pression. Specifically, depression has been associated with biased at-
tention and memory for emotional information; however, few studies
have examined relations between these processes. Study goals were to:
1) determine whether dysphoric and non-dysphoric individuals differed
in amount of time they viewed word stimuli; 2) determine whether dys-
phoric groups differed in incidental recall of study stimuli; and 3) con-
duct mediation analyses testing whether attentional processes medi-
ated the association between dysphoria status and word recognition.
Participants and Methods: Stably dysphoric (n = 23, BDI-II = 26.6)
and non-dysphoric (n = 40, BDI-II = 5.9) participants’ line of visual
gaze was assessed using eye-tracking methodology while viewing emo-
tionally valenced words (e.g., dysphoric, positive, aversive, neutral).
They then completed an incidental recognition task to assess memory
for study stimuli.
Results: Results indicated that non-dysphoric individuals demonstrated
an attentional bias for positive words, while dysphoric individuals lacked
this bias (F(1, 51) = 8.03, p < .008, partial η2 = .14). Further, fixa-
tion duration and time spent viewing positive stimuli mediated the as-
sociation between dysphoria status and incidental recognition of posi-
tive words.
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Conclusions: Results suggest that a “protective bias” to attend to pos-
itive stimuli, typically observed among non-dysphoric individuals is ab-
sent in dysphoria. Additionally, the results suggest that this lack of at-
tention for positive information may be affecting the encoding processes
necessary for enhanced memory of this information.
Correspondence: Alissa Ellis, M. A., Department of Psychology, Univer-
sity of Texas at Austin, 1 University Station, A8000, Austin, TX 78712,
United States. E-mail: alissa.ellis@mail.utexas.edu 

Poster Session 6:
ADHD/Attentional Functions,

Assessment/Psychometrics/Methods (Child),
Autism Spectrum Disorders, Learning
Disabilities/Academic Skills, Multiple

Sclerosis/ALS/Demyelinating Disorders 

11:30 a.m.–1:00 p.m.

ADHD/Attentional Functions 

E. ANDRESEN, A. ROZMARYNOWSKI, A. ORVIS & D. OSMON.
Connor’s Continuous Performance Test in Simulated ADHD.
Objective: Incentives to feign ADHD in psychoeducational assessments
have been well documented (Sullivan, May, Galbally, 2007) and the
ability of simulators to fake ADHD performance on a continuous per-
formance test was evaluated in the present study.
Participants and Methods: 56 undergraduate students took Conner’s
CPT-II as part of a larger study. Students were randomly assigned to a
high incentive control or ADHD simulator group. The results from these
students were compared to the CPT-II results of 11 students who had
been tested through our LD Clinic, who reported attention concerns (T
> 65) on at least one scale of the Conners’ Adult ADHD Rating Scale
(CAARS).
Results: Simulators differed from Controls and Attention Complaint
Clients on the Omissions, Confidence rating, Reaction Time, Reaction
Time Standard Error, Variability, Detectability, Reaction Time ISI, and
Standard Error ISI. Simulators differed from Controls but not Attention
Complaint Clients on Commissions and Perseverations. On Detectabil-
ity only Attention Complaint Clients differed from Controls. 
Using only the experimental data, stepwise logistic regression achieved
93% specificity and 86% sensitivity using Commissions and Variabil-
ity. Comparing Simulators with Attention Complaint groups, ROC analy-
sis revealed sensitivity of 71% at a specificity of 90% using Variability
Conclusions: Present results are consistent with past literature sug-
gesting that continuous performance tasks may be useful in identifying
ADHD and differentiating the disorder from those attempting to feign
the disorder (Booksh et al., 2009). Simulator’s performance on a num-
ber of scores from the CPT-II differentiated their performance from nor-
mal controls and from students with clinical attention referrals.
Correspondence: Elizabeth Andresen, M.S., Psychology, University of
Wisconsin-Milwaukee, 3016 N Oakland Ave #117, Shorewood, WI
53211, United States. E-mail: andrese2@uwm.edu 

O. BARRIOS & E. MATUTE. Execution Time in a Planning and Or-
ganization Task Differentiates Children with and without ADHD.
Objective: Deficits in executive function (EF) such as low performance
on planning and organization tasks, have been reported as fundamen-
tal in ADHD. Solving this type of task requires not only correct strate-
gies but also control of time. The aim of this study was to determine
whether the time of the performance of a planning and organization task
could differentiate subjects with and without ADHD.
Participants and Methods: 38 children aged 9–13 (11 girls, 24 boys)
whose parents and teachers identified symptoms of ADHD made up the
ADHD Group; while 38 children (10 girls, 28 boys) were included in

the Control Group (CG). All were from public schools. Performance of
the Pyramid of Mexico task from the ENI (Matute, Rosselli, Ardila and
Ostrosky, 2007) was analyzed using five measures: number of correct
designs (CD), number of movements (NM), time invested in correct de-
signs (TCD), number of correct designs with the minimum number of
movements (CDMM), and time invested in correct designs with the min-
imum number of movements (TCDMM).
Results: We found that for both time measures, the ADHD Group had
a slower performance than the Control Group [TCD, F (9.440)
MS=17.053 p=.003; TCDMM, (4.476) MS=2190.316 p=.038]; whereas
the number of correct designs achieved with the minimum number of
movements, and the number of movements used, were comparable. Con-
trary to expectations, the Control Group had a lower number of correct
designs than the ADHD Group [F (4.787) MS=17.053 p=.032].
Conclusions: Our results suggest that run time is useful in differenti-
ating between subjects with and without ADHD when performing a plan-
ning and organization task.
Correspondence: Omar Barrios, Master Degree, University of Guadala-
jara, Francisco de Quevedo 180, Guadalajara 44340, Mexico. E-mail:
omar_barrios@hotmail.com 

A. BEDARD, J.W. TRAMPUSH, J.H. NEWCORN & J.M. HALPERIN.
Perceptual and Motor Inhibition in Adolescents/Young Adults with
Childhood-Diagnosed ADHD.
Objective: This study examined perceptual and motor inhibition in a
longitudinal sample of adolescents/young adults who were diagnosed
with ADHD in childhood, and as a function of the relative persistence
of ADHD.
Participants and Methods: Ninety-eight participants diagnosed with
ADHD in childhood were re-evaluated approximately 10 years later.
Eighty-five never-ADHD controls similar in age, IQ, sociodemographic
background, and gender distribution served as a comparison group. Par-
ticipants were administered a psychiatric interview and the Stimulus
and Response Conflict Tasks (Nassauer & Halperin, 2003).
Results: Participants with childhood ADHD demonstrated slower, more
variable and less accurate responses to both control and conflict condi-
tions relative to the comparison group; there was no specific effect of
childhood ADHD on perceptual or motor inhibition. ADHD persisters
and partial remitters did not differ in overall accuracy, speed or vari-
ability in responding, but relative to partial remitters, persisters demon-
strated greater slowing in response to perceptual conflict.
Conclusions: These findings are consistent with theories positing state
regulation, but not inhibitory control deficits in the etiology of ADHD,
and suggest that improved perceptual inhibition may be associated with
better outcome for ADHD.
Correspondence: Anne-Claude Bedard, PhD, Psychiatry, Mount Sinai
School of Medicine, Box 1230, One Gustave L. Levy Place, New York,
NY 10029, United States. E-mail: ac.bedard@mssm.edu 

G.B. CHRISTOPHER & N.L. NUSSBAUM. Gender Differences in
Executive Functioning for Children with ADHD, Predominantly
Inattentive Type.
Objective: Little research exists directly comparing ADHD males and
females on executive functioning task performance. The research that
does exist has found conflicting results with some studies finding females
to perform better than males (Rucklidge, 2006; Rucklidge & Tannock,
2002) while others have found no gender differences (Arcia & Con-
nors, 1998; Rucklidge, 2006; Rucklidge & Tannock, 2002; Seidman et
al., 2005). The purpose of this research was to evaluate gender differ-
ences on a number of different executive functioning domains.
Participants and Methods: Scores were obtained for 51 children aged
7 to 13 with diagnoses of Attention-Deficit/Hyperactivity Disorder –
Predominantly Inattentive type (ADHD-PI). They all completed execu-
tive functioning measures of working memory, response inhibition, and
vigilance. The sample consisted of 31 males and 20 females. All children
had an IQ above 80 and achievement within expectations of their ability.
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Results: Data was analyzed using simple regression analysis. Four sep-
arate simple regressions were run for the four executive functioning
scores examined. The results showed that gender accounted for 9.8%
(p=0.025) of the variance in working memory scores, and 14.5%
(p=0.006) of the variance in response inhibition scores, with females
outperforming males in both cases. No significant results were found for
vigilance.
Conclusions: These finding suggest that gender differences do exist in
executive functioning for children with ADHD-PI. These results are con-
sistent with previous literature and suggest the need for future research
to include both female only and mixed gender samples in order to best
address how ADHD manifests in children.
Correspondence: Gina B. Christopher, M.A., University of Texas at
Austin, 3 Hermann Museum Circle Dr., Apt. 6118, Houston, TX 77004,
United States. E-mail: gchristopher@mail.utexas.edu 

L.C. ENINGER, G. BOHLIN & C. WAHLSTEDT. An Investigation
of Risk Profiles of Early Temperament in Relation to Behavioral
Problems.
Objective: In order to better understand the heterogeneity among in-
dividuals exhibiting various behavior problems, it has been advocated
that research should focus more on creating risk profiles based on indi-
vidual patterning of behavioral dispositions or risk factors, rather than
looking at mean levels of specific variables. Temperament has tradi-
tionally been of interest when predicting behavioral problems; however
the most common approach has been predictions at the variable level.
Certainly it may be of interest to find that high levels of early activity
and negative emotionality is a risk factor for conduct problems, for in-
stance; however, one often needs to know more about the individual
child in clinical settings.
Participants and Methods: The present study was conducted on 800
children between the ages of 3 1⁄ 2 and 4 1⁄ 2 years. Based on parent-re-
ported temperament (activity, impulsivity, emotionality, socialbility, and
shyness) as well as effortful control, risk profiles were created using clus-
ter analysis and studied in relation to later behavioral problems and
competencies.
Results: Several relatively robust profiles emerged showing differing re-
lations to hyperactivity and conduct problems, internalizing behaviors,
and peer relations. Interestingly, a closer look at these profiles found
slightly different profiles to be related to problem behavior in girls com-
pared to boys.
Conclusions: This study is the first part of a longitudinal study that
will be examining early temperament as well as cognitive and emotional
functioning in relation to later behavioral problems. Clinical implica-
tions of these findings will be discussed.
Correspondence: Lilianne C. Eninger, PhD in psychology, Department
of Psychology, Stockholm University, Frescati Hagv. 8, Stockholm SE106
91, Sweden. E-mail: lilianne.eninger@psychology.su.se 

A.L.FLORES.EmotionalDysregulationinPreschoolersPredictsLater
ODDbutnotADHDAdrianneL.Flores1,Anne-ClaudeV.Bedard,Ph.D,
David J. Marks Ph.D., Jeffrey M. Halperin Ph.D. 1Department of Psy-
chology,QueensCollege,CUNY,65-30KissenaBlvd,Flushing,NY11367.
Objective: Attention-Deficit/Hyperactivity Disorder (ADHD) is an early-
emerging neurodevelopmental disorder defined by symptoms of inat-
tention, impulsivity and hyperactivity. Yet among preschoolers with the
disorder, inattention is less prominent and high levels of emotional dys-
regulation are frequently reported. This study examined the prognostic
significance of emotional dysregulation as a diagnostic indicator of later
ADHD and Oppositional-Defiant Disorder (ODD).
Participants and Methods: A large sample of 3-4 year-old children,
who were identified as “at-risk” for ADHD, were rated by parents and
teachers on the BASC-2. The analyses focused on subscales assessing
“Hyperactivity,” “Attention Problems” and “Emotional Self-Control.”
Parents were subsequently interviewed annually for two years to deter-
mine the presence of ADHD and ODD according to DSM-IV criteria.

Results: Logistic regression analyses, using teacher BASC-2 ratings, in-
dicated that Hyperactivity, but not Attention Problems and Emotional
Self-Control, significantly predicted an ADHD diagnosis both 12 and
24 months later. Parent ratings indicated that Hyperactivity predicted
an ADHD diagnosis at 12 month follow-up, whereas both Hyperactiv-
ity and Attention Problems predicted an ADHD diagnosis 24 months
later. Notably, teacher ratings of Emotional Self-Control, but not Hy-
peractivity and Attention Problems, predicted an ODD diagnosis at 12
months, but not 24 months. In contrast, early parent ratings of Emo-
tional Self-Control predicted an ODD diagnosis at both 12 and 24 month
follow-up.
Conclusions: These results suggest that Hyperactivity, and to a lesser
extent Attention Problems, predict ADHD, while ODD is selectively pre-
dicted by levels of Emotional Self-Control. These data indicate a clear
dissociation between ADHD and ODD that is evident during the pre-
school years.
Correspondence: Adrianne L. Flores, Queens College, 85-35 56 ave,
Elmhurst, NY 11373, United States. E-mail: AdrianneL.Flores@gmail.com

R. GEVA. Attention Regulation Deficits in Infants with Brainstem
Dysfunction.
Objective: A recent theoretical model implicated neonatal brainstem
integrity as a mechanism for later emerging self-regulation deficits, how-
ever direct effects of neonatal brainstem dysfunction on attention reg-
ulation were not yet studied.
Participants and Methods: The aim of the present study was to ex-
amine attention functions of premature infants (N=65) whose neonatal
brainstem functions were evaluated within 2 weeks post birth. Infants
were recruited to a prospective study and their focused attention was
tested at 18 months of age. Infants were tested using a 4 trials’ proce-
dure (1 simple toy, 3 complex toys) under 4 conditions (lack of dis-
traction, unimodal visual, unimodal auditory and bimodal distracters).
It was expected that in this complex paradigm, infants with brainstem
dysfunction will have difficulty making the required shifts to attend the
relevant stimuli and will have a difficulty inhibiting reactivity to dis-
tracters, once the stimulation would become familiar.
Results: Repeated measures analysis with birth weight and length of
neonatal hospitalization as covariates was indicative of a significant in-
teraction between the number of attention shifts and optimality of neona-
tal brainstem functions (Wilks’ Lambda F = 3.183, p < 0.003).
Conclusions: These data seem to present the first support to the no-
tion that neonatal brainstem compromise is related to later emerging at-
tention regulation deficits. Clinical implications will be discussed.
Correspondence: Ronny Geva, PhD, Psychology, Bar Ilan University,
Gonda Brain Research Center, Ramat Gan 52900, Israel. E-mail:
gevaro@mail.biu.ac.il 

L. GLASS, J.J. RYAN & S.T. GONTKOVSKY. Comparing WISC-IV
Performance in an ADHD Sample.
Objective: The WISC-IV profile for ADHD reported in the Technical
Manual may be misleading because it is based on a sample that com-
bined ADHD subtypes, girls and boys, and participants who were tak-
ing medication with those who were not. This investigation compares
WISC-IV performance of children taking ADHD medication and those
who are not and also reports score differences between girls and boys.
Participants and Methods: Participants were 80 boys and 36 girls with
ADHD combined type. Means for age and FSIQ were 9.51 years (SD =
2.83) and 88.80 (SD = 8.79). Seventy-two were taking medication and
44 were not. The WISC-IV composites and subtests were compared for
Medicated and Not Medicated and for girls and boys.
Results: Table 1 reports means for composite and subtest scores of the
Medicated and Not Medicated groups. There was a significant differ-
ence on PRI, with a greater mean for the Medicated group, t(1, 114) =
2.96, p = .004. No other significant differences emerged. The only sub-
test differences were on BD, t(1, 114) = 2.76, p = .007, and MR, t(1, 114)
= 2.37, p = .02, with significantly greater scores for the Medicated group.
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Mean composite and subtest scores of boys and girls appear in Table 2.
There were no significant composite differences. The only subtest dif-
ference was on CD, with girls performing better than boys, t(1, 114) =
2.12, p = .04.
Conclusions: The present study suggests that taking ADHD medica-
tion at the time of an exam may significantly influence performance.
Correspondence: Laura Glass, M.S., Roosevelt University, 2600 W Lo-
gan Blvd, Apt 3i, Chicago, IL 60647, United States. E-mail: laura.glass@
mymail.roosevelt.edu 

A. MARGOLIS, B. BEEBE, A.A. HANE, S. MARKESE, J. JAFFE,
K. BUCK, H. CHEN & P. COHEN. Infant Self-Regulation of Affect
vs. Attention Differs with Mother vs. Novel Partner.
Objective: The details of infant self-regulation on a moment-to-mo-
ment basis are little understood. We examine the role of affect level
(positive/negative) and of partner novelty (mother/stranger) in infant
self-regulation of affect (facial/vocal) vs. attention (gaze on/off part-
ner’s face).
Participants and Methods: Split-screen videotape of 4-month mother-
infant (MI) and stranger-infant (SI) face-to-face communication was coded
on a 1s timebase. Infant self-regulation was measured by auto-correlation
(multi-level time-series analysis). 122 MI and 122 SI dyads were studied.
Positive affect level variables were infant and adult mean facial affect,
infant mean vocal affect, infant positive vocal affect. Negative affect
level variables were infant and adult negative facial affect, adult nega-
tive facial affect/woe face, infant negative vocal affect.
Results: Infant affect self-regulation (facial/vocal) operates similarly in
MI and SI dyads: with positive affect level (self or partner), infant af-
fect self-regulation is lowered, more variable (“relaxed”); with negative
affect level (self or partner), infant affect self-regulation is heightened,
more stable (“wariness”). 
In contrast, infant attention self-regulation differs in MI vs. SI dyads.
With familiar partner (MI), infant attention self-regulation becomes un-
coupled from affect level and is thus more available for attention func-
tions. With novel partner (SI), infant attention self-regulation, just like
infant affect self-regulation, is constrained by affect level.
Conclusions: Thus, the MI vs. SI comparison identifies a dissociation
between self-regulation of affect vs. self-regulation of attention, but with
familiar partner (MI) only. Future research may show that with devel-
opment, as the child becomes more familiar with handling novelty, this
dissociation of self-regulation of attention vs. affect may emerge with
the novel partner as well.
Correspondence: Amy Margolis, PhD, Brooklyn Learning Center and
Columbia University New York State Psychiatric Institute, 142 Jorale-
mon Street, Brooklyn, NY 11201, United States. E-mail: amy@
brooklynlearningcenter.com 

A.S. MARKS, D.J. MARKS, O.G. BERWID & J.M. HALPERIN. Fa-
milial Aggregation of Inhibitory Control and State Regulation
Deficits in Preschool Children with ADHD.
Objective: To evaluate whether inhibitory control and state regulation
serve as candidate endophenotypes for Attention-Deficit/Hyperactivity
Disorder (ADHD) by administering process-specific measures to parents
of hyperactive-inattentive (HI) and typically-developing (TD) preschool-
ers. It was hypothesized that inhibitory control and state regulation deficits
would be significantly more prevalent in parents of HI vs. TD children.
ParticipantsandMethods:Parents’ group status [HI-Fathers (n=41),HI-
Mothers (n=71), TD-Fathers (n=31), and TD-Mothers (n=47)] was deter-
mined based on parent and teacher behavioral ratings on the ADHD-Rat-
ing-Scale-IV of their child. Inhibitory control was examined using reaction
time (RT) changes across conditions on the Stimulus and Response Con-
flict Tasks (SCT and RCT); each of which includes conflict and non-con-
flict conditions to isolate unique inhibition processes. RT differences were
assessed via two-way (Group X Task Condition) ANOVAs. Independent
samples t-tests were conducted to examine group differences in RT vari-
ability (RTSD), which served as the primary measure of state regulation.

Results: Significant Group x Condition interactions were observed on
the SCT and RCT; HI-Fathers had significantly longer RTs than TD-
Fathers on the conflict vs. non-conflict conditions. HI-Fathers also dis-
played significantly greater RTSD vs. TD-Fathers on the RCT (conflict
condition); a trend was also observed for the SCT. Contrary to fathers,
TD-Mothers demonstrated significantly longer SCT RT’s than HI-Moth-
ers on the conflict vs. non-conflict condition.
Conclusions: Inhibitory control and state regulation deficits appear
more prevalent among fathers of HI preschoolers. This supports famil-
ial aggregation of inhibitory control and state regulation, and implicates
them as candidate endophenotypes of ADHD.
Correspondence: Amita S. Marks, Ph.D., Outpatient, New York Presby-
terian Hospital, Westchester Division, 84-51 Beverly Road, Apt # 4 I,
Kew Gardens, NY 11415, United States. E-mail: amita1130@yahoo.com

D.J. MARKS, A. MLODNICKA, A.V. BEDARD, A.S. MARKS &
J.M. HALPERIN. Bang for the Buck? The Impact of Early Remedial
Interventions on Subsequent Neurocognitive Functioning in Chil-
dren with ADHD.
Objective: Relative to controls, preschoolers with ADHD receive more
speech therapy (ST), occupational therapy (OT), and physical therapy
(PT) services. However, little is known regarding the impact of these
interventions on subsequent neurocognitive functioning.
Participants and Methods: Ninety-five preschoolers with ADHD [Mean
(SD) age = 4.32 (0.49) years] were administered a neuropsychological
assessment battery (NEPSY) during their initial (baseline) evaluation
and again approximately two years later [Mean (SD) age = 6.40 (0.49)
years]. Receipt of ST, OT, and PT (at or before baseline) was each coded
dichotomously (Received vs. Not Received). Time (Baseline vs. Follow-
up) x Service (Received vs. Not Received) mixed ANOVAs were con-
ducted to examine the impact of ST on NEPSY Language scores, and
the influence of OT and PT on NEPSY Sensorimotor abilities.
Results: Examining the impact of ST on Language revealed no signif-
icant main effects or interactions. Analyses involving OT and PT re-
vealed significant main effects for Time (Follow-up > Baseline) and Ser-
vice (Received < Not Received) on Sensorimotor abilities; there was no
interaction of Time x Service for either OT or PT.
Conclusions: Early remedial interventions, in the form of ST, OT and
PT may be of limited utility vis-à-vis later neurocognitive functioning
in youth with ADHD. Those who did and did not receive services made
strides in neurocognitive functioning at a similar rate. The fact that the
same gap was present longitudinally, supports a deficit rather than a de-
velopmental lag model for neurocognitive functioning in ADHD.
Correspondence: David J. Marks, Ph.D., Psychiatry, Mount Sinai Med-
ical Center, 1 Gustave L. Levy Place, Box 1230, New York, NY 10029,
United States. E-mail: david.marks@mssm.edu 

J. BROOME, C. GOPIN, R. CZARNECKI, D. MARKS, A. BEDARD
& J. HALPERIN. Relationship of early IQ and parenting to subse-
quent academic achievement.
Objective: Parent-child relationships play a significant role in child
development, including general cognitive functioning and perhaps sub-
sequent academic achievement. This study examined the extent to which
parent – child relationships measured during the preschool period af-
fect later academic achievement.
Participants and Methods: We hypothesized that parenting would
significantly influence academic achievement primarily in children
with weaker overall cognitive abilities. Preschool children, ages 3-
4 year [mean (SD) = 4.30 (.47); n = 216], were administered the
Wechsler Preschool and Primary Scale of Intelligence-Third Edi-
tion (WPPSI-III) and participated in a videotaped parent-child in-
teraction (PCI). The PCI yielded information regarding Parent be-
havior (e.g. level of emotional support, amount of encouragement
parent gives the child), Child behavior (e.g., child’s compliance to-
ward the task, his/her enthusiasm),and Dyadic interactions (e.g.,
mutual affection, enjoyment of the parent and child together). Read-
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ing achievement was subsequently evaluated at age 6 using the Wide
Range Achievement Test-Fourth Edition. The sample was divided
into three groups (low, medium, high) based upon their preschool
Full Scale IQ from the WPPSI-III. Pearson product-moment corre-
lations were used to examine the relationship of preschool Parent,
Child, and Dyadic PCI scores to 6-year-old measures of reading in
each group.
Results: Associations between Parent, Child, and Dyadic PCI scores and
later reading scores were strongest for individuals in the low IQ group.
In contrast, only child PCI scores were associated with later reading for
individuals in the two higher IQ groups.
Conclusions: These findings suggest that parental involvement may
be particularly important to later reading ability in children with com-
paratively lower IQ scores.
Correspondence: Joanne Broome, Queens College, 165- 90 Baisley Blvd.,
Apt. 122, Jamaica, NY 11434, United States. E-mail: jmeb0430@aol.
com

A. MLODNICKA, D.J. MARKS & J.M. HALPERIN. The Impact of
Early Service Utilization on Later Attention Deficit/Hyperactivity
Disorder Symptom Severity.
Objective: To examine the extent to which early use of occupational
therapy (OT), physical therapy (PT), speech therapy (ST), and/or spe-
cial education (SPED) services by preschool children with Attention
Deficit/Hyperactivity Disorder impacts the severity of ADHD symptoms
at a two year follow-up.
Participants and Methods: Current or prior ST, OT, PT, and SPED
services was dichotomously assessed in a sample of preschool children
with ADHD [n=102; Mean (SD) age = 4.36 (0.46) years]. Frequency
and severity of ADHD symptoms was assessed dimensionally by aggre-
gating item scores from the K-SADS during their baseline assessment
and again two years later [Mean (SD) age = 6.59 (0.30) years]. Sepa-
rate Time (baseline vs. follow-up) x Service (received vs. not received)
analyses of variance were conducted for each intervention to examine
the relationship of service receipt to changes in ADHD severity.
Results: Significant main effects for Time emerged indicating reduc-
tions in ADHD severity over time. Significant Time x Service interac-
tions were observed for analyses involving PT and SPED such that the
reduction in ADHD severity over time was most robust for those who
received the interventions. In contrast, no Time x Service interaction
was observed for OT or ST.
Conclusions: Although the primary focus of PT is on gross motor dif-
ficulties the benefit of physical training appears to contribute to a de-
crease in ADHD symptom severity. The individualized learning envi-
ronment, smaller classroom size and increased supervision in Special
Education classrooms may also have a lasting and protective effect on
reducing ADHD symptoms.
Correspondence: Agnieszka Mlodnicka, BS,BA, The Graduate Center,
The City University of New York, 365 Fifth Avenue, New York, NY 10016-
4309, United States. E-mail: amlodnicka@gmail.com 

M.C. PARDEY, J. HOMEWOOD, N. KUMAR, A. GOODCHILD &
J.L. CORNISH. Long-term Effects on Cognitive and Neural Devel-
opment Following Chronic Ritalin Treatment to Non-ADHD Ado-
lescent Rats.
Objective: Attention Deficit Hyperactivity Disorder (ADHD) diagnosis
often results in chronic treatment with psychostimulants such as
Methylphenidate (MPH, Ritalin). With increases in misdiagnosis of
ADHD, children may be mistakenly exposed to chronic psychostimu-
lant treatment during development. The aim of this study was to assess
the effect of chronic Ritalin treatment on cognitive and neural develop-
ment in non-ADHD (WKY) and ADHD (SHR) rats.
Participants and Methods: Animals were chronically treated with ei-
ther Ritalin (2 mg/kg oral, WKY-MPH, n = 20; SHR-MPH, n = 19) or
water (WKY-NO, n = 20; SHR-NO, n = 20) to model clinical dosing in
children. Immunostaining for Tyrosine Hydroxylase (TH) positive neu-

rons was performed at 3 stages. Group 1 (n = 16) and Group 2 (n = 16)
were euthanized 1 week and 12 weeks, respectively, after cessation of
treatment for neural tissue analysis. Group 3 (n = 47) were euthanized
upon completion of cognitive-behavioural testing for neural tissue analy-
sis (12 weeks post treatment).
Results: Behavioural testing revealed that during treatment, WKY-MPH
initially showed significantly higher locomotor activity in the first week
with no differences observed in the following weeks of treatment com-
pared to WKY-NO. This pattern was not reflected in SHRs, with treat-
ment significantly increasing locomotor activity every week. During a
cognitive task assessing delay sensitivity (impulsivity) conducted two
weeks after treatment had ceased, WKY-MPH chose the delayed rein-
forcer significantly less than WKY-NO, with no effect on either SHR
group. Measures of TH densitometry at each of the 3 stages are currently
in progress.
Conclusions: These results show different motor stimulant effects with
repeated administration of oral Ritalin between the two rat strains. These
results also suggest that non-ADHD (misdiagnosed) animals chronically
treated with Ritalin throughout adolescence show cognitive deficits in
adulthood. Effects of chronic treatment on TH positive neural develop-
ment will be discussed.
Correspondence: Margery C. Pardey, Macquarie University, Department
of Psychology, Macquarie University, Sydney, NSW 2109, Australia. E-
mail: maylett@maccs.mq.edu.au 

N.G. RIOJAS, A.G. LOPEZ, M.G. GONZALEZ & S.M. CAVAZOS.
Analysis and comparison to the copy of the Rey Osterrieth Com-
plex Figure in students between 12 and 15 with features of ADHD
and controls in the state of Nuevo Leon.
Objective: ADHD afflicts a significant percentage of students between
12 and 15 in secondary state of Nuevo Leon, is useful to analyze the
impact that this disorder has on academic performance, personal and
social development of students who exhibit characteristics such as inat-
tention, impulsivity hyperactivity, behavioral and cognitive disorgani-
zation, difficulty in generating alternatives quickly without considering
consequences and strategies so you leave the task. The objetive of this
study is to analyze and compare the results in the kind of performance
between students selected and controls.
Participants and Methods: The sample comprised 50 men and 50
women between 12 and 15 years of secondary state of Nuevo Leon. To
determine to use a list of selected DSM-IV and answering teachers Con-
ner test could detect ADHD likely subsequently applies to Rey complex
figure copying.
Results: We found that the selected students was more common type of
execution without detail, step by step following the contour or separate
segments, while controls performed the rectangle and then the details.
Conclusions: This study helps to understand the skills used by students
with ADHD and support in developing and improving these, contribut-
ing to more effective learning and improving their school and family
relationships.
Correspondence: Nancy G. Riojas, NEUROPSICOLOGIA, UANL, 83
48 10 85, mutualismo #110, Monterrey 66600, Mexico. E-mail:
nancygdocj@gmail.com 

L. SHANK, J. KAUFMAN, L. O’BRIEN & S. WARSCHAUSKY. Sleep
Disturbance and Inspection Time in Children with Cerebral Palsy.
Objective: Sleep disorders are associated with neuropsychological im-
pairments. Children with cerebral palsy (CP) are four times more likely
than typically developing (TD) children to exhibit sleep disorders. This
study examined the relations between parental reports of sleep distur-
bance and visual inspection time (IT) in both children with CP and TD
peers. Greater sleep disturbance was hypothesized to be associated with
longer IT. IT measures components of cognitive processing speed, rela-
tively independent of motor speed.
Participants and Methods: Participants were 46 children with CP and
76 TD peers, ages 8-16, mean 11.5 (2.5) years, 62% male. In the CP
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group, 27 were at a Gross Motor Function Classification System (GM-
FCS) level I, 3 at a GMFCS II, 16 at a GMFCS III, 7 at a GMFCS IV,
and 4 at a GMFCS V. The IT task consisted of a Pi stimulus presented
on a computer screen for brief experimenter controlled durations. Ex-
aminees were asked to make a simple decision regarding visual proper-
ties of the stimuli using arrow keys to indicate choice. Parents completed
the Pediatric Sleep Questionnaire (PSQ-16).
Results: There was a significant correlation between PSQ-16 and IT in
the CP group only, with greater sleep disturbance associated with higher
IT threshold. In the CP group, medical variables and motor function-
ing were not significant predictors of PSQ-16 scores.
Conclusions: For children with CP, greater reported sleep disturbance
is associated with longer IT durations, likely reflecting slowed process-
ing speed. Findings are discussed in terms of the attentional and sleep
disorder risks associated with CP.
Correspondence: Seth Warschausky, PhD, physical medicine and reha-
bilitation, university of michigan, 325 E. Eisenhower Pkwy, Suite 300,
University of Michigan, Ann Arbor, MI 48108-5744, United States. E-
mail: sethaw@umich.edu 

J. TALAMANTES, J. CORTEZ, A. GARCIA, C. RAMIREZ &
P. VALDEZ. Analysis of indices of sustained attention on a contin-
uous performance task.
Objective: Sustained attention is the capability to respond efficiently
during prolonged periods. It is necessary to assess three indices of this
cognitive process: general stability (standard deviation of speed and
accuracy), time on task stability (linear regression on speed and accu-
racy) and short term stability (hit runs and error runs). The objective
of this study was to analyze these indices of sustained attention using a
continuous performance task.
Participants and Methods: Participants were 86 healthy undergrad-
uate students, age: 17.97 ± 1.13 yr, 36 male and 60 female. All partic-
ipants responded a Continuous Performance Task (CPT). This task re-
quired the participant to press 1 to any number (except “9”) appearing
at the center of the computer screen, to press 2 when a “9” appeared,
and to press 3 when a “4” appeared after the “9”. The CPT had 27
blocks with 20 stimuli each.
Results: General stability values were: accuracy = 1.06±0.05 standard
deviations; reaction time = 37.28±1.33 standard deviations. Time on
task values were: accuracy = -0.16±0.02 linear regression; reaction time
= -0.06±0.03 linear regression. Short term stability values were: hit runs
= 24.93±2.79 sequences; error runs = 2.31±0.04 sequences.
Conclusions: The analysis of these indices of sustained attention could
be useful to assess patients with attention disorders.
Correspondence: Javier Talamantes, uanl, mutualismo 110, Monterrey
64460, Mexico. E-mail: javiertalamantes@gmail.com 

J. WASSERSTEIN, M.V. SOLANTO, D. MARKS & K. MITCHELL.
Diagnosis of ADHD in Adults: What is the Appropriate DSM Symp-
tom Threshold?
Objective: DSM-IV criteria for ADHD were derived from field studies
with children, aged 6 to 17. These criteria require the presence of at least
6 inattentive or 6 hyperactive-impulsive symptoms. These criteria were
extended to adults by default. There is evidence, however, suggesting
that hyperactivity-impulsivity diminishes with maturation. Appropri-
ate cutoffs for adults are not known. This study used dimensional data
from a well-normed questionnaire to empirically identify appropriate
symptom thresholds for adults.
Participants and Methods: Participants were 88 adults (mean age 41,
66% female), meeting formal DSM-IV criteria for ADHD, based on a
structured diagnostic interview corresponding to DSM-IV(CAADID). All
completed the Conners Adult ADHD Rating Scale (CAARS) which in-
cludes sub-scales for DSM-IV Inattentive and Hyperactive-Impulsive
symptoms. A T-score threshold of 65 was used to identify participants
with statistically elevated severity of symptoms relative to the normal
adult population.

Results: Eighty-six of 88 adults had a T-score of at least 65 (1.5 SD)
on the CAARS DSM-IV Inattentive scale. Of these, 96.5% met the cri-
terion number of 6 Inattentive symptoms on the CAADID. On the CAARS
DSM-IV Hyperactive-Impulsive scale, 48 (55%) participants met this
T-score threshold. Of these, only 53.1% met the cutoff of 6 hyperac-
tive-impulsive symptoms on the CAADID.
Conclusions: Mandating at least 6 inattentive symptoms allows inclu-
sion of nearly all adults who are at least 1.5 SD above the mean rela-
tive to the general population. By contrast, mandating at least 6 hyper-
active-impulsive symptoms excludes almost half of adults who exhibit
the same degree of severity for this symptom cluster. These data pro-
vide a compelling basis for altering the symptom threshold of hyperac-
tivity-impulsivity for adults in the DSM-V.
Correspondence: Jeanette Wasserstein, PhD, Mt. Sinai Medical Col-
lege, 1150 Fifith Ave, suite 112, New York, NY 10029, United States. E-
mail: cnsnyc@aol.com 

Assessment/Psychometrics/Methods
(Child)

M. DÉRY, M. HENRY, L. ÉTHIER & P. NOLIN. Motor and Cogni-
tive Inhibition in Maltreated Children.
Objective: To study motor and cognitive inhibition of maltreated chil-
dren using the Knock and tap (NEPSY) and Inhibition (NEPSY-II)
subtests.
Participants and Methods: Study participants included 34 maltreated
children aged from five to seven years of age (mean=6.77 years; S.D. =
0.76). Knock and tap is a measure of motor inhibition whereas Inhibi-
tion (a subtest with 3 conditions: Naming, Inhibition and Switching) is
a measure of cognitive inhibition. For this study, percentile scores from
the Knock and Tap and only combined scaled scores (integrating the to-
tal completion time and total errors scores for Naming and Inhibition)
of Inhibition were used. The participants were compared to the norma-
tive samples of the tests.
Results: The results of the Knock and Tap test showed that 25.00% of
children performed below the average level. Most of the children per-
formed at the normal level (43.75%) or above (31.25%). On the Nam-
ing condition of the subtest Inhibition, 44% of maltreated children scored
below the average level, 16% had the mean score and 40% scored above.
On the Inhibition condition, 40% were below the mean score, 52%
were at the normal level, and 8% were above.
Conclusions: In summary, results show a wide performance range in
maltreated children; some within expected range, some below average
and other over average. Also, deficits are mainly observed in cognitive
inhibition and less in motor inhibition. This study emphasizes that in-
hibition is not a global concept and that is it important to have differ-
ent inhibition measures in neuropsychological studies.
Correspondence: Marie-Pier Déry, D.Ps. (c), Université du Québec à
Trois-Rivières, 431 Boisseau apt. 1, Québec, QC G1K 1T1, Canada. E-
mail: cooliomarip@hotmail.com 

J.C. FLORES LÁZARO & F. OSTROSKY-SOLÍS. Presentation of a
Neuropsychological Executive Functions Battery.
Objective: To present a neuropsychological executive functions battery,
specifically designed and adapted to Mexican population, that permits
to evaluate more than 16 executive functions (EF) during develop-
ment, adult and elderly phases.
Participants and Methods: A neuropsychological approach based on
Stuss & Levine (2002) proposal: clinically based, wide used tests and
supported in scientific literature, with complementary functional neu-
roimaging studies; to construct an instrument capable to evaluate EF
supported by different prefrontal cortex regions (orbital, medial, dor-
solateral, and anterior prefrontal), also considering hemispherical dif-
ferences and to include a wide range of EF evaluated.
Results: 12 Tests has been properly designed and adapted to develop-
mental characteristics in Mexican population; some tests were not ade-
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quate for this population and were eliminated (for example Trail Mak-
ing Test). The battery is organized in four levels: Basics EF (orbital-
medial): inhibitory control, risk detection, motor control; Working mem-
ory: verbal and visual (maintenance and mental manipulation);
Executive Functions: visoespatial and sequential planning, mental flex-
ibility, verbal fluency, productivity, inverse sequence, codification strat-
egy and control; Metafunctions: abstraction, metacognition, and figu-
rative meaning comprehension. The battery allows the evaluation of
more than 16 EF processes with an average of 40 minutes in total ap-
plication.  At the moment preliminary norms includes more than 600
subjects from 6 to 70 years old. Clinical validation is in course with
prefrontal cortex damage patients. Diverse and independent groups are
currently using this battery in different scientific research projects.
Conclusions: This neuropsychological EF battery represents an in-
strument designed to meet evaluation and research needs in Mexican
population.
Correspondence: Julio C. Flores Lázaro, PhD, Facultad de Psicología,
BUAP, 3 oriente 403 Centro, Puebla 72000, Mexico. E-mail: j_neuro@
yahoo.com.mx 

R.M. ROTH, P.K. ISQUITH & G.A. GIOIA. Parent report of Execu-
tive Function and Performance on the Tasks of Executive Control
in children with ADHD.
Objective: Problems with executive function contribute to the clinical
diagnosis of ADHD in children and adolescents. Deficits in inhibitory
control and working memory have been reported for both performance-
based tests and parent reports of executive dysfunction in daily life. We
examined relationships between parent reports of everyday executive
function and children’s performance on a novel computer administered
set of tasks that manipulate working memory load and demand for in-
hibitory control.
Participants and Methods: 69 children and adolescents (55 males,
14 females) clinically diagnosed with ADHD completed the Tasks of Ex-
ecutive Control (TEC) which integrates an n-back paradigm to para-
metrically increase working memory load (0-, 1-, and 2-back) with a
go/no-go task to manipulate inhibitory control demand. Parents com-
pleted the Behavior Rating Inventory of Executive Function (BRIEF).
Results: Several modest but significant correlations were observed be-
tween BRIEF and TEC scores. Lower accuracy on the TEC was associ-
ated with greater problems reported on the BRIEF Inhibit, Shift, Emo-
tional Control, Organization of Materials, and Monitor scales. Greater
response variability on the TEC was related to greater reported prob-
lems with inhibitory control and organization.
Conclusions: The pattern of correlations provided some evidence of va-
lidity for the TEC. The novel performance tasks captured aspects of ex-
ecutive dysfunction that are reflected in the daily lives of children and
adolescents with ADHD.
Correspondence: Peter K. Isquith, Ph.D., Department of Psychiatry,
Dartmouth Medical School, 367 Route 120 Unit B1, Lebanon, NH
03766, United States. E-mail: Peter@QPsych.com 

J. HILL, A. MORTON, J.L. CALLAHAN, R. RIDDLE, L. NASSI &
M. PUNARO. Linking Alpha-Interferon and Cognitive Impairment
in Pediatric Systemic Lupus Erythematosus.
Objective: Systemic Lupus Erythematosus (SLE) is an immunological
disease which attacks major organ systems and the central nervous sys-
tem. Neuropsychological impairments have been identified within 23%
– 75% of pediatric lupus patients, with 25% occurring before age 20. Chil-
dren and adolescents with lupus (pSLE) usually evidence more severe dis-
ease activity than patients with adult onset. This is an understudied pop-
ulation, with little information on the nature of cognitive deficits.
Participants and Methods: Our sample includes 21 patients, ages
13-17 years, with pSLE who received neuropsychological testing and
provided genetic material for analysis.
Results: Data indicate that 14% of patients scored below average on
the FSIQ on the Wechsler Abbreviated Scales of Intelligence (WASI),

with 25% having low VIQ scores. PIQ scores were average to above-av-
erage. Data identify a potentially impactful skill deficit, as pSLE pa-
tients tended to exhibit more focal difficulty with formulating task con-
ceptualizations. While total test errors on the Wisconsin Card Sorting
Test (WCST) were within normal limits, the mean number of trials re-
quired to complete the first category was surprisingly high (19 trials),
with 38% of the sample in the 6th – 10th percentile range. Almost 30%
of patients performed slower than average on part A of the Trail Mak-
ing Test, with 19% mild to moderately impaired, while 20% were slower
on part B, with 13% severely impaired.
Conclusions: Relationships between cognitive functioning and cytokine
alpha-interferon production along with socioeconomic status and eth-
nicity will be presented to test the hypothesis that alpha interferon sig-
nature is related to cognitive dysfunction.
Correspondence: Jonathan Hill, B.A., University of North Texas, 1610
E McKinney St Apt 512, Denton, TX 76209, United States. E-mail:
jhill34_99@yahoo.com 

E. HINOJOSA CALVO, V.L. CÁRDENAS MONCADA & N.A. CHÁVEZ
PERAZA. Parent’s Scale for Ecological Assessment of Executive
Functions in Children.
Objective: The following study presents an instrument of evaluation of
the Executive Functions (EF) in children, under an ecological perspec-
tive considering the relationships among age, gender, academic achieve-
ment, parents’ education and the EF.
Participants and Methods: We developed a scale for parents, Likert
type with 72 items based on the theoretical pattern of P. Anderson
(2002) and considering the main social and academic contexts of the
children. It was administered to 319 parents whose children aged from
9 to 12 years old, all from public elementary schools in Mexico City.
With the obtained data, the items discrimination was carried out, ob-
taining 68 items.
Results: The factorial analysis identified four components with con-
ceptual clarity that explain 38.5% of the total variance, evaluated in 32
items: Attention (α=.90/16 items), Goal Setting (α=.77/8 items), Cog-
nitive Flexibility (α=.57/4 items) and Inhibition (α=.83/9 items). The
first three corresponded to the pattern of P. Anderson and the last one
was integrated as another component due to its factorial weight. The
statistical analysis showed that girls obtained significantly higher scores
than boys in attention and inhibition, moderated correlation between
the academic achievement and the four factors, with more weight for
the attention, and parents’ education determined significant differ-
ences in inhibition.
Conclusions: A valid and reliable instrument was created to evaluate
the EF in children with ecological perspective that can complement the
traditional evaluation. These findings support the notion of EF as a mul-
tidimensional construct, where the attention and inhibition have a fun-
damental roll.
Correspondence: Erika Hinojosa Calvo, U.N.A.M, 015554405901, Ciu-
dad de México 03400, Mexico. E-mail: quicasa@hotmail.com 

J. HORVATH. Distinguishing ADHD from Disorganized Attachment
Based on Performance on the Test of Variables of Attention.
Objective: The Test of Variables of Attention (TOVA) is a standardized
neurophysiological measure used to assess attentional abilities and per-
formance. The TOVA has been widely used as a major component in
evaluating for Attention Deficit Hyperactivity Disorder. Research has
documented that T.O.V.A. results correlate with the diagnosis of ADHD,
Inattentive Type at least 84% of the time and with ADHD, Hyperactive-
Impulsive Type at least 86% of the time. In the same study, the T.O.V.A.
correctly identified 89% of the non-ADHD children.  
According to the TOVA manual, clinicians are advised to take into con-
sideration the many factors other than ADHD that could affect a per-
son’s T.O.V.A. performance.  One such factor affecting TOVA perform-
ance, more deserving of attention, includes attentional variations resulting
from parent-child attachment disruption. While the TOVA manual has
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widely publicized norms for ADHD, there are no documented norms
for a phenomenon, called Disorganized Attachment. As children with
disorganized attachment live in an enduring state of traumatic stress, it
makes theoretical sense to propose that their attentional performance
could suffer.
Participants and Methods: In this study, we compared children aged
8-13 diagnosed with ADHD vs. disorganized attachment on their TOVA
performance.
Results: While ADHD participants, known for their difficulty with sus-
tained effort demonstrated inconsistency, hyperactivity and/or inatten-
tion as the test progressed, children with disorganized attachment, in-
dependent of ADHD status, demonstrated even more severe deficits than
ADHD children. While performance was impaired in both groups, in-
dividuals with attachment disorganization, manifested in hyperarousal
and freezing, demonstrated more severe levels of impairment than those
with mere hyperactivity and inattention.
Conclusions: This finding suggests that caregiver-induced trauma is
qualitatively and quantitatively potentially more psychopathogenic than
biological factors alone.
Correspondence: Judith Horvath, Ph.D., Texas Tech University School
of Medicine, 3601 4th Street STOP 8103, Lubbock, TX TX, United States.
E-mail: judith.horvath@ttuhsc.edu 

G.L. IVERSON & B.L. BROOKS. Identifying Cognitive Impairment
in Children with Mood Disorders Using Computerized Testing.
Objective: To develop a psychometric criterion for identifying cognitive
impairment in children and adolescents with mood disorders.
Participants and Methods: Participants were children and adolescents
between the ages of 6 and 19, including 215 healthy control subjects
(M=13.4, SD=3.2), 30 outpatients diagnosed with depression (M=14.6,
SD=2.1 years), and 37 outpatients diagnosed with depression and sus-
pectedco-morbidattention-deficit hyperactivitydisorder (ADHD)(M=13.2,
SD=3.1 years). All completed the CNS Vital Signs computerized battery.
This battery of seven tests yields five domain scores (Memory, Psychomo-
tor Speed, Reaction Time, Complex Attention, and Cognitive Flexibility).
Results: The total clinical sample, on average, showed relatively modest
deficits in most aspects of cognition (Memory=91.4, SD=17.8; Processing
Speed=88.8, SD=17.2; Reaction Time=95.7, SD=26.4; Complex Atten-
tion=86.7, SD=28.3; and Cognitive Flexibility=94.9, SD=24.4). The chil-
dren with co-morbid ADHD performed more poorly than the children with
depression on the Processing Speed composite (Cohen’s d=.56), and there
was a nonsignificant trend toward worse performance on the Memory com-
posite (d=.45). When the five composite scores were considered simulta-
neously, 34.3% of the total clinical sample had two or more domain scores
below the 5th percentile, compared to only 5.7% of the control sample [Chi
Square(1)=38.83, p<.0001; Odds Ratio=8.8, 95% CI=4.1–18.9]. This low
false positive rate (i.e., 3-9%) was maintained across age groups, gender,
ethnicity, and frequency of computer use in the control subjects.
Conclusions: A minority of children with mood disorders appear to have
cognitive impairment. The psychometric criterion for cognitive impair-
ment on this computerized test battery has a very low false positive rate.
Correspondence: Grant L. Iverson, Ph.D., Psychiatry, University of British
Columbia, 2255 Wesbrook Mall, Vancouver, BC V6T 2A1, Canada. E-
mail: giverson@interchange.ubc.ca 

A. JACKSON, R. PERNA & S. ROY. ADHD Subtypes and Differen-
tial Neuropsychological Test Performance.
Objective: The value of neuropsychological assessment with ADHD has
been questioned, and while there is some empirical support for differ-
ential test patterns between inattentive and hyperactive subtypes, study
results have differed and may represent the heterogeneity of this popu-
lation. Most studies compare these two groups, but few studies assess
the ADHD not otherwise specified (NOS) group. This study compared
ADHD combined type with ADHD NOS on common neuropsychologi-
cal measures to assess differences and determine the neuropsychologi-
cal group differences. The hypothesis is that the NOS group would have
less neurocognitive symptoms and impaired test scores.

Participants and Methods: Twenty-nine school age (mean age 10.7
years) children (26 boys, 3 girls), 15 with ADHD hyperactive type, 14
with ADHD NOS were referred due to behavior or academic problems
and completed neuropsychological testing. None of the participants had
a neurological history, evidence of an ABI, or MR. Data included all
WISC-IV, WIAT-II, WCST, and CMS scores.
Results: Groups were compared (anova) but no significant differences
were found on any variables, even when controlling for Full Scale IQ
(ancova). Both groups had similar scores on all variables even those
which have been found to differentiate the hyperactive and inattentive
groups, in some samples. Also notable it that neither group had any test
score patterns that would be considered a deficit.
Conclusions: These data suggest that children with a combined sub-
type or NOS can have normal neuropsychological testing and may not
be differentiated by neuropsychological test pattern, though combined
type has more diagnostic symptoms.
Correspondence: Robert Perna, WestSide NeuroRehabilitation, 155
pinewoods road, Lewiston, ME 04240, United States. E-mail: Dr.Perna@
juno.com 

J. KAUFMAN, M. VAN TUBBERGEN, J. DONDERS, S. ASBELL &
S. WARSCHAUSKY.Visual Inspection Time and Graphomotor Pro-
cessing Speed in Children With Cerebral Palsy.
Objective: Inspection Time (IT) is a measure of general speed of pro-
cessing (PS). IT tasks are amenable to assistive technology interfaces
for accessibility. Relationships were tested between modified and stan-
dard IT tasks and standard PS measures in both typically developing
(TD) children and children with cerebral palsy (CP).
Participants and Methods: Participants were 106 TD children and 58
children with CP. Standard and modified IT tasks consisted of brief pi
stimulus presentations via computer with examinees responding to a
question regarding a visual property of the stimulus; visual IT was es-
timated using a stepwise technique. Standard administration required
keyboard responding between 2 choices, and modified administration
utilized autoscanning between 2 choices with pressure switch response.
A subset of children (78 TD and 32 CP group) also completed Wech-
sler PS subtests (Coding and Symbol Search).
Results: IT was faster in TD than CP groups (F(1,160)=8.96, p<.005
– modified and F(1,160)=21.24, p<.001 - standard). Standard IT was
faster in the TD (t(103)=3.27, p<.001) but not the CP group. There
were significant correlations for TD (r=.60, p<.001) between PS meas-
ures but not between PS measures and IT tasks. There were significant
correlations for the CP group (r=.612, p<.001) between PS measures.
Significant correlations were found for the CP group between modified
IT and PS (r=-.362(symbol) and -.388(coding), p<.05) but not for stan-
dard administration.
Conclusions: Findings demonstrate slower performance for both PS and
IT measures in CP group participants. IT tasks behaved differently between
these populations depending upon response modalities, suggesting that
unanticipated added cognitive demands associated with accessibility may
affect performance in individuals with motor dysfunction. Implications for
development of measures using accessible response modalities are discussed.
Correspondence: Jacqueline Kaufman, PhD, Physical Medicine and Re-
habilitation, University of Michigan, Rehabilitation Psychology/Neu-
ropsychology, 325 E. Eisenhower Parkway, Ann Arbor, MI 48108, United
States. E-mail: jaqk@umich.edu 

L. KELLY, C.R. ROACHE & G.N. HOLMBECK. The Impact of Lan-
guage Processing Skills on Social and Communicative Adaptive Be-
havior Among Youth with Spina Bifida.
Objective: The purpose of this study was to investigate the language
processing skills of youth with spina bifida (SB) using the Comprehen-
sive Assessment of Spoken Language (CASL).  Furthermore, this study
aimed to investigate whether the CASL is a significant predictor of com-
municative and social adaptive behavior skills among youth with SB,
based on parent-report.
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Participants and Methods: This study was part of a larger longitudi-
nal investigation examining neuropsychological functioning and psy-
chosocial adjustment among youth with SB. Participants included 134
families of youth with SB (62 male, 72 female) between the ages of 8
and 16 (M age = 11.42, SD = 3.13). Youth completed the Nonliteral
Language, Inference, and Pragmatic Judgment subtests of the CASL
and the Vocabulary subtest of the Wechsler Abbreviated Scale of Intel-
ligence (WASI). Caregivers completed demographic questionnaires and
the Adaptive Behavior Assessment System-II (ABAS-II; Communication
and Social subtests).
Results: Participants performed in the Low Average to Average range
on the CASL: Nonliteral Language (M SS = 94.19, SD = 19.49), Infer-
ence (M SS = 85.27, SD = 21.28), and Pragmatic Judgment (M SS =
88.80, SD = 18.74). These subtests were significantly associated with
the WASI Vocabulary subtest, a proxy for verbal intelligence. Regres-
sion analyses revealed that all subtests of the CASL were significantly
associated with adaptive communication skills and only the Pragmatic
Judgment subtest was significantly associated with adaptive social skills.
Conclusions: Findings suggest that the language processing skills of
youth with SB are within the low average to average range. In addition,
analyses reveal that performance on the CASL can predict adaptive be-
havior skills of youth with SB, particularly communication skills.
Correspondence: Lauren Kelly, M.A., Clinical Psychology, Loyola Uni-
versity Chicago, 5154 N Clark St, Apt 303, Chicago, IL 60640, United
States. E-mail: LMKelly6@gmail.com 

S.LEFFARD,J.KAUFMAN&S.WARSCHAUSKY.ModeratorsofStan-
dard and Modified Inspection Times in Children with Cerebral Palsy.
Objective: Inspection time (IT) is a component of processing speed that
is amenable to accessibility modifications for children with significant
motor impairments including those associated with cerebral palsy (CP).
Previous findings indicate that standard and modified (via assistive tech-
nology) inspection time tasks have equivalent psychometric properties
for typically developing children, but not for children with CP. The cur-
rent study examined physiological, cognitive, behavioral and motor fac-
tors that potentially moderate the differences between standard and
modified inspection times in children with CP.
Participants and Methods: Participants were 45 children with cere-
bral palsy, ages 8-16, 71% male. In this high functioning sample, ca-
pable of participating in both standard and modified tasks, 62% were
at Gross Motor Function Classification System (GMFCS) level I and 39%
were at Manual Ability Classification System (MACS) level I. Children
completed standard and modified IT tasks and the PPVT-III. Parents
completed demographic surveys and the Conners CPR-S.
Results: Regression moderation analyses using the product variable ap-
proach (Baron & Kenney, 1986; Cohen & Cohen, 1983) indicate that his-
toryof seizures (R2 = .66,p<.05),Conners’PRS-RDSMInattentionT-scores
(R2 = .53, p<.01), GMFCS (R2 = .52, p<.01), and MACS (R2 = .58, p<.01)
are significant moderators of the relationship between standard and mod-
ified inspection times in children with cerebral palsy. Birth weight, CPRS-
R Hyperactive T-scores, and PPVT scores are not significant moderators.
Conclusions: Results indicate that several factors, including but not
limited to functional motor impairment, are associated with differen-
tial performance on standard and modified IT in children with CP. Psy-
chometric and clinical implications are discussed.
Correspondence: Stacie Leffard, Ph.D., Physical Medicine and Rehabilita-
tion, University of Michigan, 325 E. Eisenhower Pkwy, SPC 5744, 3rd Floor,
Ann Arbor, MI 48108, United States. E-mail: staciele@med.umich.edu

M. MCCABE & D. WABER.What Does the Rey-Osterrieth Complex
Figure Measure? Association with Ecologically Relevant Outcomes.
Objective: The Rey-Osterrieth Complex Figure (ROCF) is a widely used in-
strument often utilized to assess visuospatial skills. Its clinical significance,
however,may extend to other functionaldomains, and thusbe morebroadly
relevant. The predictive relationship between performance on the ROCF
and“realworld” functioning isnotwell established,particularly in children.

Participants and Methods: We examined this relationship in 77 chil-
dren with a history of Acute Lymphoblastic Leukemia (ALL) and as-
sociated treatment, a group at increased risk for cognitive, academic and
adaptive sequelae (Raymond-Speden et al, 2000; Anderson et al, 2000).
Participants ranged in age from 6 to 22 years (M = 10 years, SD = 3.5
years) and were a minimum of 5-years post-diagnosis. Nearly 65% of
participants scored at or below the 25th percentile on Organization and
approximately 45% displayed “part-oriented” Styles. Dependent vari-
ables were regressed on raw scores for Organization and Style (Devel-
opmental Scoring System, Bernstein & Waber, 1996) for the Copy con-
dition, adjusting for age. Dependent variables included: receipt of special
education services, story memory (TOMAL), academic achievement
(WJ-III), and parent-reported executive functioning (BRIEF).
Results: The Organization scores predicted (1) academic achievement,
including Passage Comprehension (p < .01), Letter-Word ID (p < .01),
and Calculation (p < .05), and (2) BRIEF Metacognitive Index (p = .05),
with a trend (p=0.12) for receipt of special education services. The Style
score was not significantly associated with any dependent variable.
Conclusions: The clinical significance of poor performance on the ROCF
is not limited to visuospatial skills.
Correspondence: Marie McCabe, Childrens Hospital Boston, 300 Long-
wood Ave., Fegan 8, Boston, MA 02115, United States. E-mail: marie.
mccabe@childrens.harvard.edu 

C. MCGILL, C. WELLS, L. MONETA, E. MCGUIRE, H. PADIA,
L. GATHERCOLE, P. ALLEN, P. ISQUITH & G. GIOIA. Psychome-
tric Analysis of a Monitoring Version of the Behavior Rating Inven-
tory of Executive Function (BRIEF-M).
Objective: We examined evidence of reliability and validity for a short-
ened, modified form of the BRIEF, the BRIEF-Monitor form (BRIEF-
M), intended to track changes in executive function.
Participants and Methods: Seventy-eight children (60% male) aged 11
to 18 years (M=14.40, SD = 2.09) with recent mTBI, and 96 parents, com-
pleted a retrospective pre-injury baseline and two, serial, post-injury forms
of the modified BRIEF-M rating scale with a 5-point rating system. Me-
dian number of days to the first visit was 15.0 with another 14.0 days to
the second visit. The self-report form included 32 items composing five
non-overlapping scales (Working Memory, Emotional Control, Task Com-
pletion, Planning/ Organization, Inhibit), while the parent form included
31 items within five similar non-overlapping scales but with Initiate sub-
stituted for the Task Completion scale. Three validity items are added.
Results: Internal consistency for individual scales was moderate to high
for both forms (self-report: α = .77 to .94; parent α = .79 to .95); test-
retest reliability for total scores was high for the parent form (r =. 90;
n=25) but less acceptable for the self-report (r = .55; n=22). Evidence
of validity was demonstrated via paired t-tests of parent and child se-
rial ratings with scores demonstrating initial impairment at clinic visit
1 relative to pre-injury baseline and improved functioning at visit 2.
Conclusions: The BRIEF-M exhibits promising initial evidence of re-
liability and validity for serial assessment of executive dysfunction and
may be helpful in tracking recovery from injury or treatment effects.
Continued refinement is ongoing.
Correspondence: Catherine McGill, M.A., Children’s National Medical
Center, 850 N. Randolph St, Apt 607, Arlington, VA 22203, United
States. E-mail: catherine.mcgill@hotmail.com 

P. PEREZ-ARCE & B.L. MERRITT.Spanish-As-A-Second Language:
Assessment Proficiency Training Model For Neuropsychologists.
Objective: The objective is to develop a replicable training model for
clinical psychologists with medium Spanish proficiency for testing pur-
poses who want to expand their neuropsychology practice to Spanish
speaking clients. The training program addresses the challenges that
seasoned native Spanish-speaking neuropsychologists face in training,
supervising, and mentoring licensed clinical psychologists with limited
Spanish proficiency and identifying and managing the individual chal-
lenges to the professionals-in-training.
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Participants and Methods: The developers and presentors of this train-
ing program are licensed clinical psychologists. An instructive pediatric
clinical case will be presented to illustrate the training process with a
discussion of selection of appropriate neuropsychological tests, effec-
tive use of available Spanish language resources, issues of differential
diagnosis taking acculturation and differences between primary and pre-
ferred language into account, the ethical use of established norms and
the added complexities in interpretating results.
Results: To succeed essential resiliency and learning characteristics have
been identified: motivation to speak only in Spanish during work hours,
a willingness and ability to receive and integrate immediate corrective
feedback on language use, self-correcting monitoring skills, off-work
study and practice efforts, and effective use of supervision. An evolving
step-wise plan to assess the trainee’s improvement and the supervisor’s
effectiveness will be presented. The supervisor’s resiliency and teaching
characteristics will also be discussed.
Conclusions: Success in training neuropsychologists with Spanish-lan-
guage conversational skills is contingent on setting standards for per-
formance and the commitment of supervisor to mentor, actively support
and guide the trainee’s consistent and disciplined efforts to reach a pro-
ficient competency level for conducting neuropsychological evaluations
in Spanish.
Correspondence: Patricia Perez-Arce, Ph.D., Mental Health Department,
Clinica de la Raza/Private Practice, 5866 Harbord Drive, Oakland, CA
94611, United States. E-mail: pperez-arce@stanfordalumni.org

M.A. PETHERICK, J.E. CASEY, P. RICCIARDI & C.R. HALE. Pat-
terns of Cognitive Functioning in a Combined Normative and Clin-
ical Sample: A Cluster Analytic Study of the WISC-IV.
Objective: To produce a reliable typology of childhood intellectual func-
tioning in a combined sample based on patterns of performance on the
WISC-IV core subtests.
Participants and Methods: The 970 participants between the ages of
8 and 16 selected for this study were drawn from two sources: (1) a pop-
ulation of children referred for assessment due to persistent academic
difficulties; (2) the WISC-IV standardization sample. Participants from
each source were matched on age and Full Scale IQ. Participants’ WISC-
IV scaled subtest scores were subjected to two-stage (hierarchical and
iterative partitioning) cluster analysis. The reliability of the final clus-
ter solution was established using both split-half and multiple-method
reliability techniques.
Results: The five-cluster solution chosen was well replicated across four
clustering methods (Ward’s, Complete Linkage, Average Linkage Be-
tween Groups, Average Linkage Within Groups), across hierarchical and
iterative methods, and in split-half samples. The five subtypes (labeled
based on their salient characteristics) were: (1) Low Block Design and
Coding, (2) Low Ability, (3) Average with higher average Perceptual
Reasoning, (3) High Average, and (5) Low Verbal Comprehension.  Four
of the derived clusters were consistent with previous research conducted
on referred or normative samples.
Conclusions: Reliable patterns of WISC-IV core subtest scores can be
identified in a combined sample comprising referred and normative groups
using cluster analysis. Future research is needed to replicate the derived
typology with varied methodology (e.g., Q-factor analysis), to evaluate the
external validity of the solution, and to explore the nature of cluster mem-
bership by comparing the types of individuals that are grouped together.
Correspondence: Michelle A. Petherick, M.A., Psychology, University of
Windsor, 1787 St. Clair Rd. RR#1, Stoney Point, ON N0R 1N0, Canada.
E-mail: mpeth@uwindsor.ca 

M. PÉPIN, A. OTERO, M. LAVALLÉE, P. LAPORTE & M. LOR-
ANGER.The Development of Attention among 6 to 15 Year-Old Chil-
dren from Four Different Cultural Backgrounds.
Objective: This study examines developmental changes, as well as cultural
and gender differences, in performances on tasks assessing the components
ofadynamicattentionsystemmodelamongboysandgirlsaged6to15years.

Participants and Methods: In a first study, the Computerized Atten-
tional Performance Test (CAPT, Pépin, Laporte, & Loranger, 2006)
tasks assessing phasic alertness, sustained attention, selective atten-
tion, divided attention, and attentional control, presented in visual and/or
auditory modes, were first completed by 1302 children aged 6 to 12
years from four cultural backgrounds (French-Canadian, English-Cana-
dian, French and Mexican).
Results: Analyses reveal that performance significantly increases with age,
but does not discriminate between sex and cultural background. Further-
more, findings suggest that the development of simple and low demand
attentional functions is largely achieved before or at the age of 12, while
performance on complex and highly demanding attentional tasks appear
to continue developing after the age of 12 (no ceiling effect observed for
certain tasks). To verify this last hypothesis in a second study, the CAPT
was administrated to 400 children aged 13 to 15 years from Quebec and
Mexico. Results show that the development of all attentional functions
seems to be largely achieved at the age of 15 years old, while, once again,
cultural background and sex have no effects on the performance.
Conclusions: Those results will be discussed in the general context of
normal development of attention and there eventual applications for
evaluation of children with attention deficit disorders (ADHD).
Correspondence: Michel Pépin, Ph.D, Psychology, Laval University, 2325
Bibliotheques, Quebec, QC G1V0A6, Canada. E-mail: michel.pepin@
psy.ulaval.ca 

R. VAURIO, L. DOWELL, R. MARTIN, E. MAHONE,
M.B. DENCKLA & S.H. MOSTOFSKY. A Comparison of Patterns of
Performance on Measures of Cognitive and Motor Ability in Chil-
dren with HFA and ADHD.
Objective: Profile analysis (i.e., identification of particular patterns of
strengths and weaknesses on neuropsychological measures) has been
proposed as a useful method for identification of diagnostic groups in
children with developmental disabilities.
Participants and Methods: To investigate this, 146 children with ADHD
(n = 89) and high functioning autism (HFA) (n = 57) were identified through
structured parent interview and structured behavioral observation. All par-
ticipants completed a neuropsychological battery including 1) Wechsler
Intelligence Scale for Children-Fourth Edition; 2) Physical and Neurolog-
ical Examination for Subtle Signs (PANESS; Denckla, 1985) and 3) Mo-
tor control measures [Motor Inhibition (Conflicting Motor Response Task
and Contralateral Motor Response Task) and Motor Persistence (Lateral
Gaze Fixation and NEPSY Statue)] as part of a larger neuropsychological
evaluation. Data were evaluated with Step-Wise Discriminant Analysis to
classify children into diagnostic categories based on task performance.
Results: A solution including 5 motor and IQ variables was moderately
predictive of diagnostic status (r2 = 0.59; p <0.001). HFA status was
negatively correlated with gaze persistence and performance on Sym-
bol Search, with stronger performance on tasks assessing motor inhibi-
tion and Block Design. Predictive power of the model is stronger for HFA
than for ADHD (77.9% of originally grouped cases correctly classi-
fied). One-way ANOVA evaluating differences in test performance for
each variable entered into the Discriminant Analysis indicated signifi-
cant differences only for Gaze Persistence, Symbol Search and PANESS
Overflow performance, but not other variables.
Conclusions: The results suggest that profile analysis may be more use-
ful in differentiating ADHD from HFA than comparison of individual
test performance.
Correspondence: Rebecca Vaurio, Ph.D., University of Minnesota, 1750
E. Fairmount Ave., Baltimore, MD 21231, United States. E-mail:
rvaurio@iwon.com 

F. VAN DER FLUIT, E.C. BENNATON & B.P. KLEIN-TASMAN. So-
cio-Communicative Behaviors and Autism Spectrum Classification
in Young Children with Williams Syndrome.
Objective: Examine the utility of the Social Communication Question-
naire (SCQ) as a screener for sociocommunicative difficulties in WS.
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Participants and Methods: Parents of children with WS completed the
SCQ.. Children were also assessed using the Autism Diagnostic Obser-
vation Schedule (ADOS), a semi-structured play observation. Compar-
isons of the classifications yielded by the 2 measures were conducted to
evaluate the usefulness of the SCQ as a screening tool for a possible ASD
diagnosis in WS.
Results: Participants included 48 children with WS (29 males, 19 fe-
males) with a mean age of 72.48 months (SD=39.093). Approximately
1/3 of the sample exceeded the SCQ cutoff score (18/48, 37.5%). Sim-
ilarly, 1/3 of the sample was classified as ASD using the ADOS (17/48,
35.4%). Classifications on the two measures were related, χ2(1,
n=48)=5.107, p<.05. While Receiver Operating Curve analyses indi-
cated that the SCQ distinguishes significantly between those classified
ASD and those classified nonspectrum on the ADOS, (D=.702, p<.05),
sensitivity was low for capturing socio-communicative difficulties seen
on the ADOS (Se=.588, Sp=.774).
Conclusions: A proportion of WS individuals do experience social
difficulties as reported by parent questionnaire and clinician obser-
vation. While use of the SCQ may aid in identifying children requir-
ing further evaluation, additional information, such as language level,
may provide a better indication of the need for further assessment
than the SCQ.
This work was supported by NIH R03 MH 69400
Correspondence: Faye van der Fluit, Psychology, University of Wiscon-
sin, Milwaukee, University of Wisconsin, Milwaukee, Psychology De-
partment, PO Box 413, Milwaukee, WI 53201, United States. E-mail:
vanderf2@uwm.edu 

Autism Spectrum Disorders 

C.R. AINSWORTH, A. KING, K. O’BRIEN, M. STEPANSKY, L. FE-
LIX, J. DORFLINGER & A.V. DAVIS. Behavioral Profiles in Early
versus Late Age of Diagnosis in Aspergers Syndrome.
Objective: Age at first diagnosis varies across the autism spectrum dis-
orders with research indicating the mean age of diagnosis for Autism
ranging from 3.1-5.49 years, Pervasive Developmental Disorder-NOS
from 3.9- 4.8 years, and Aspergers syndrome (AS) from 7.1- 11.13
years. The later age of AS diagnosis is a detriment for early interven-
tion services. The current study examined differences in behavioral pro-
files for children who received an AS diagnosis at an “early” versus
“late” age.
Participants and Methods: Participants were 40 children between
the ages of 4.2-18.4 years who underwent diagnostic assessment at a
medical center including administration of the Autism Diagnostic Ob-
servation Schedule (ADOS) and parent rating on the Behavior Rat-
ing Inventory of Executive Function (BRIEF) and Behavior Assess-
ment for Children – Second Edition (BASC-2). The sample was
dichotomized by a median split with a cutoff of 11.29 years for age
at diagnosis.
Results: Multivariate analyses followed by post hoc tests revealed sig-
nificant between group differences [F(1,38)=8.05, p < .05] on the ADOS,
with the “early” group demonstrating increased Stereotyped Behav-
ior/Restricted Interests. Multivariate analyses did not indicate signifi-
cant group differences on the BRIEF. Significant between group differ-
ences (p < .05) were revealed on the BASC-2, with the “late” group
exhibiting decreased adaptive skills.
Conclusions: Thus, behavioral profiles between the “early” and “late”
groups differed significantly, as children with relative impairment in
adaptive skills, but without the more obvious symptoms of stereotyped
behavior/restricted interests, were diagnosed with AS at a later age.
Awareness by clinicians of these differences in symptom presentation
would allow for earlier AS diagnosis and subsequent benefit from early
intervention services.
Correspondence: Jill Dorflinger, Ph.D., Alexian Brothers Neurosciences
Institute, 800 Biesterfield Rd, Eberle, Suite 610, Elk Grove Village, IL
60007, United States. E-mail: jill.dorflinger@abbhh.net 

J. SOUTHWICK, K. TUMBLIN, J. PETRIE, T. WU, A. CRAMOND,
T. MERKLEY, M.B. DUBRAY, A. FROEHLICH, E.D. BIGLER,
N. LANGE, A.L. ALEXANDER & J.E. LAINHART. The Profile of
Memory Impairment in Autism.
Objective: Memory impairment in autism is a well-established finding.
Less well-characterized, however, is the profile of memory functioning
in autism using a clinical test battery. The Test of Memory and Learn-
ing (TOMAL) was used to assess memory in autism vs typically devel-
oping controls.
Participants and Methods: Participants included 46 children and ado-
lescents with autism, ages 5 to 19, and 29 typically developing controls
matched for age, performance IQ, handedness, and head circumfer-
ence with the Test of Memory and Learning (TOMAL). Analyses of co-
variance were conducted using handedness and head circumference as
covariates.
Results: Significant group differences were found for all index memory
scores, including overall (mean score: control, 104.48; autism, 84.74),
verbal (control, 103.31; autism, 82.26), and nonverbal memory (con-
trol, 104.93; autism, 88.24). Significant differences were found for all
TOMAL subtests, except Manual Imitation, a measure of simple motor
sequential recall.
Conclusions: These results portray a broader profile of impairment in
autism, with less sparing of ability domains, than has been previously
reported. To determine influence of verbal reasoning ability on group
differences, groups were matched on verbal IQ (p = .083). In this more
conservative analysis, t-tests revealed that differences remained signif-
icant for all but a few TOMAL subtests, including Paired Recall (p =
.064) and Visual Selective Reminding (p = .097), and selective reminding
delayed (SRD) tasks: Word SRD (p = .193) and Visual SRD (p = .059).
These findings indicate the multifaceted nature of memory impairment
in autism, and provide additional support for previous findings of spared
recall on tasks that require processing of less complex information in
autism.
Correspondence: Erin D. Bigler, PhD, Psychology, Brigham Young Uni-
versity, 1001 SWKT, Provo, UT 84602, United States. E-mail:
erin_bigler@byu.edu 

K. TUMBLIN, J. SOUTHWICK, J. PETRIE, T. WU, A. CRAMOND,
T. MERKLEY, M.B. DUBRAY, A. FROEHLICH, E.D. BIGLER,
N. LANGE, A.L. ALEXANDER & J.E. LAINHART. Prominent Re-
cency Effect in a List-Learning Task in Autism.
Objective: In typically developing individuals performing a list-learn-
ing task for the first time, retention advantage for the first (primacy ef-
fect) and last (recency effect) few words is a well-established feature of
this type of short-term learning. However, some studies have suggested
that in individuals with autism, just a recency effect may dominate re-
tention of list-learning activities, which may indicate differences in how
information is processed in autism.
Participants and Methods: The current investigation examined re-
cency and primacy effects of list-learning on the first trial of the Verbal
Selective Reminding Test from the Test of Memory and Learning
(TOMAL) in 32 children and adolescents with autism and 22 typically
developing, age-matched controls.
Results: Controlling for total number correct on the first trial, no sig-
nificant differences were found between groups with regards to pri-
macy effects. However, a significant (p < .01) recency effect was ob-
served for retention of the last three words in the autism group. In the
autism group, 30.8% of words recalled on Trial 1 were obtained from
the last three words in the list (1.56 of 5.06 words recalled), as com-
pared with 18.4% for controls (1.18 of 6.41 words).
Conclusions: Various speculations have been made regarding why
memory impairments occur in autism, including encoding and clus-
tering of information, and the relationship between autism and other
disorders that show a similarly pronounced recency effect. Results are
discussed in terms of potential frontotemporal neural systems that me-
diate memory and their potential underlying aberrant connectivity in
autism.
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Correspondence: Erin D. Bigler, PhD, Psychology, Brigham Young Uni-
versity, 1001 SWKT, Provo, UT 84602, United States. E-mail:
erin_bigler@byu.edu 

N. CRUZ & M.C. GIBBS. Executive Function and Adaptive Func-
tioning in Children with Autistic Spectrum Disorders.
Objective: Executive dysfunction is associated with the neurobehav-
ioral profile of children with Autism Spectrum Disorders (ASD). Re-
search also identifies adaptive functioning deficits. Little research has
evaluated the relation between executive functions and adaptive func-
tioning in children with ASD. This study explored this relation.
Participants and Methods: Participants included 20 children (ages
7-14; 3 females, 17 boys) diagnosed with ASD (including high func-
tioning autism, Asperger’s disorder, and PDD-NOS) who completed the
Test of Everyday Attention for Children: Creature Counting subtest,
Wechsler Intelligence Scale for Children- IV: Working Memory Index
(WMI), Tower of London-Drexel version (TOL-Dx), Behavior Rating
Inventory of Executive Function (BRIEF), and the Adaptive Behavior
Assessment System- II (ABAS-II). Full Scale IQ standard scores ranged
from 81-136. Bivariate correlations were conducted.
Results: Lower performance-based flexibility using the Creature Counting
Total scorewas significantlyassociatedwith lowerABAS-IIConceptualCom-
posite scores and, using the Creature Counting Timing score, was margin-
allyassociatedwith lowerABAS-IISocialComposite scores.Likewise,poorer
parent-rated flexibility (BRIEF) was significantly associated with lower So-
cialComposite scores.Lowerperformance-basedworkingmemoryusing the
WMIwasassociatedwith lowerConceptualComposite scores.However,par-
ent-rated working memory (BRIEF) was not associated with the ABAS-II.
There was no significant association between performance-based planning,
using the TOL-Dx, and ABAS-II. However, poorer parent-rated planning
(BRIEF)wassignificantlyassociatedwith lowerConceptualComposite scores.
Conclusions: Executive functions are important components of the neu-
robehavioral profile of children with ASD and relate to the adaptive
functioning weaknesses commonly reported. However, future research
is required to clarify these relations.
Correspondence: Nicole Cruz, Ph.D., Psychology, St. Louis Children’s
Hospital, One Children’s Place, St. Louis, MO 63110, United States. E-
mail: nicole.cruz99@gmail.com 

J. HOLDNACK & L. DROZDICK. Social Perception Deficits in Ado-
lescent and Adult Autism Spectrum Disorders.
Objective: This study evaluates the sensitivity of the Advanced Clini-
cal Solutions for the WAIS-IV and WMS-IV social perception subtest to
Autism spectrum disorders.
Participants and Methods: Samples of individuals diagnosed with Autism
(n=16) or Asperger’s syndrome (n=27), completed the social perception
subtest. The Social Perception subtest measures abilities related to per-
ceiving emotional expression. Affect naming requires the ability to recog-
nize and correctly name facial expressions related to emotion. The prosody
score indicates the ability of the examinee to understand how tone of voice
conveys affect or sarcasm and can change the meaning of a statement. The
pairs items measure the ability of the examinee to identify how facial ex-
pressions and body language convey information about a social interaction.
Results: The Autistic group performed in the borderline to low average
range: total social perception (SS=4.4), affect naming (SS=6.4), prosody
(SS=4.9), and pairs (SS=4.9). Compared to matched controls, the Autis-
tic sample performed significantly lower on all measures (p < .01) ex-
cept affect naming, with effect sizes ranging from 1.71 (total score) to
.57 (affect naming). The Asperger’s group performed in the low aver-
age to average range: total social perception (SS=8.2), affect naming
(SS=7.9), prosody (SS=9.0), and pairs (SS=8.3). The total score and
affect naming were significantly lower than matched controls.
Conclusions: Adolescents and adults with Autism show general deficits
in social perception while those with Asperger’s syndrome had specific
difficulties with affect naming. These results validate the use of the so-
cial perception subtest in these clinical samples.

Correspondence: James Holdnack, Ph.D., Clinical Content Development,
Pearson Inc, 5 Rose Hill Drive, Bear, DE 19701, United States. E-mail:
James.Holdnack@Pearson.com 

C. CASNAR, S.J. HUNTER & L. FELIX. Utility of the BASC-2 and
BRIEF in Discriminating Autism Spectrum Disorder (ASD), Atten-
tion Deficit Hyperactivity Disorder (ADHD), and Comorbid
ASD/ADHD.
Objective: Autism is a developmental disorder characterized by social
and communication impairments, as well as difficulties in executive
function, attention, and sensory abilities. It is often difficult to distin-
guish children with autism spectrum and those with ASD and ADHD.
The current study explores the use of parent report measures, the BASC-
2 and BRIEF, to help facilitate diagnostic discrimination.
Participants and Methods: 75 patients, age 5-17, presented for com-
prehensive neuropsychological assessment regarding ASD. Participants
with a FSIQ below 70 were excluded. Components from the assessment
battery pertinent to this study included an IQ measure, the BASC-2 Par-
ent Report Form, and the BRIEF. Analyses addressed the validity and
discriminant utility of the BASC-2 and BRIEF in classifying children
with ASD, ADHD, and co-morbid ASD and ADHD
Results: The BASC-2 revealed significant differences across all three
groups on measures of Atypicality, Withdrawl, and Attention Problems,
while the BRIEF indicated differences only on the Behavioral Regula-
tion Index. A discriminant analysis was conducted to evaluate the util-
ity of the two measures in regard to classification and diagnosis. The
BASC-2 successfully supported diagnosis in 87% of children with ASD,
96% with ADHD and 75% children with ASD & ADHD. In contrast,
the BRIEF only supported classification in 70% of the ADHD cases.
Conclusions: While parent-report measures can help provide diagnos-
tic clarification in children with Autism Spectrum Disorder and ADHD,
the BASC-2 proved to be most helpful with diagnostic classification.
The BRIEF proved less discriminating and as a result, less helpful in
diagnosis of ASD, but remained useful in regard to ADHD symptom
identification.
Correspondence: Scott J. Hunter, Ph.D., Psychiatry, University of
Chicago, 5841 S. Maryland Ave., MC 3077, Chicago, IL 60637, United
States. E-mail: shunter@uchicago.edu 

A.M. LYONS, M.A. SHANAHAN, H.M. BARNARD & L.D. STAN-
FORD. Patterns of Performance in Children with ASD and Clinical
Controls on the Test of Everyday Attention for Children (TEA-Ch).
Objective: The aim of this study was to explore the utility of the TEA-
Ch as a measure of the associated attentional impairments displayed by
children with Autism Spectrum Disorders (ASD). Although this meas-
ure has been examined in other clinical populations (e.g., ADHD), no
studies to date have investigated the performance pattern of attention
in children with ASD despite executive dysfunction as having been iden-
tified in this population.
Participants and Methods: Participants included 39 children ranging
in age from 6 to 16 with ASD and 18 non-ASD clinical control (i.e., anx-
iety disorders) children. The groups did not differ significantly in cog-
nitive ability. Subjects were compared on subtests of the TEA-Ch re-
flecting three attentional domains: sustained, selective, and attentional
control/switching.
Results: Results demonstrated that children with ASD performed sig-
nificantly worse than clinical controls on subtests of sustained atten-
tion (e.g., Score, Sky Search DT, Score DT). The groups did not differ,
however, on subtests of selective attention (i.e., Sky Search, Map Mis-
sion) and attentional control (i.e., Creature Counting, Opposite Worlds).
Further post hoc analyses were conducted to address potential differ-
ences in performance pattern across ASD subtype (Autistic Disorder,
Asperger’s Disorder, PDD-NOS), and results indicated a significant dif-
ference on a test of sustained auditory attention, with children with
Autistic Disorder performing significantly worse than those with As-
perger’s Disorder.
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Conclusions: These findings are consistent with previous studies indi-
cating executive dysfunction in children with ASD. However, the lack
of significant differences on subtests measuring set switching abilities is
surprising given the rigidity and cognitive inflexibility that are charac-
teristic of ASD. As in the ADHD population, the high sensitivity but
low specificity of the TEA-Ch highlights the variability in the expres-
sion of fluctuating attention and executive dysfunction in ASD.
Correspondence: Amy M. Lyons, M.A., Loyola University Chicago, 1746
N Sedgwick St. #3, Chicago, IL 60614, United States. E-mail: alyons1@
luc.edu 

L. PAWLUK & R. LAJINESS-O’NEILL. Parental Psychopatholog-
ical and Child Cognitive Correlates of Social Functioning in Chil-
dren with Autism Spectrum Disorders.
Objective: Due to the genetic liability that exists within autism spec-
trum disorders (ASD), this study examined child cognitive and parental
psychopathological correlates of social functioning in ASD. Based on re-
cent literature, it was hypothesized that visuospatial functioning would
be correlated with social functioning, and higher rates of parental psy-
chopathology would be associated with increased social dysfunction in
children with ASD. In order to differentiate variables unique to ASD,
SLI and ADHD comparison groups were used.
Participants and Methods: Subjects included 204 children with ASD
(n = 72), SLI (n = 42), and ADHD (n = 90). Child participants under-
went neuropsychological testing. Social functioning was assessed by par-
ent report (CBCL). Parental psychological diagnoses were included only
if rendered before proband conception. A correlation matrix assessed
associations between cognitive/psychological variables and social func-
tioning. ANOVAs and chi-squares were used to elucidate differences be-
tween ASD and comparison groups.
Results: Scores on Block Design (WISC-IV) were positively correlated,
r(24) = .48, p = .019, with Social Competency on the CBCL in ASD ex-
clusively. ANOVA results indicated no significant differences on Block
Design scores between groups. While parental psychopathology was
not associated with social functioning, chi-square analysis revealed higher
rates of maternal anxiety in the ASD group, and lower rates of mater-
nal/paternal depression in the ADHD group.
Conclusions: Results indicated that better Block Design performance
is associated with improved social functioning. This finding was unique
to ASD, possibly suggesting that visuomotor skills are a social neuro-
protective factor. Identifying such factors along with parental charac-
teristics are critical in helping to elucidate ASD endophenotypes.
Correspondence: Lesley Pawluk, Psychology, Eastern Michigan Uni-
versity, Mark Jefferson, Ypsilanti, MI 48197, United States. E-mail:
lpawluk@emich.edu 

S.R. PAZIENZA, W.S. BROWN, R. ADOLPHS & L.K. PAUL. Social
Responsiveness in Agenesis of the Corpus Callosum and High Func-
tioning Autism.
Objective: Individuals with agenesis of the corpus callosum (ACC), even
when their FSIQ is in the normal range, tend to exhibit deficits in so-
cial interaction and communication that are consistent with the diag-
nostic criteria for autism spectrum disorder. However, the similarities
and differences in social cognition between ACC and high functioning
autism (HFA) are not yet clear.
Participants and Methods: This study compared social cognition in 8
adults with complete ACC and FSIQ > 80 (mean age=34; FSIQ=107),
and 9 age- and IQ-matched individuals with HFA (mean age=28;
FSIQ=115) using the Social Responsiveness Scale (SRS).
Results: Overall scores on the SRS did not differ significantly between
the ACC group and the HFA group (p > .05), nor did the subscale scores
for Social Cognition, Social Communication, and Social Motivation (p
> .05 in all cases). However, individuals with ACC were significantly
less impaired than HFA in Social Awareness (t=2.30, p<.05; means
ACC=7.5; HFA=11.3) and Autistic Mannerisms (t=2.39, p<.05; means
ACC =11.9; HFA=19.4).

Conclusions: This study supports prior findings of symptom overlap
between ACC and HFA, particularly in the domains of social commu-
nication and social cognition. New findings herein suggest that, while
social motivation may be similar, individuals with ACC exhibit more
typical social awareness and have fewer autistic mannerisms than adults
with HFA.
Correspondence: Warren S. Brown, Ph.D., Travis Research Institute,
Fuller Grad Sch of Psych, 180 N. Oakland Ave., Pasadena, CA 91101,
United States. E-mail: wsbrown@fuller.edu 

M. STEPANSKY, L. FELIX, C.R. AINSWORTH, K. O’BRIEN,
A. KING, A.V. DAVIS & J. DORFLINGER. Attention Difficulties in
Children with Autism Spectrum Disorders.
Objective: Although the DSM-IV-TR states that attention deficit/hy-
peractivity disorder (ADHD) should not be diagnosed in children with
an autism spectrum disorder (ASD), there is inconsistency in the appli-
cation of this rule. The current study explored the prevalence of atten-
tion difficulties in children diagnosed with an ASD (i.e., autistic disor-
der, Asperger’s disorder, and pervasive developmental disorder-not
otherwise specified).
Participants and Methods: Participants were 48 children (ages 6
to 18). Descriptive statistics were used to examine impairments for
different measures of attention. Specifically, auditory attention span,
auditory divided attention, and sustained auditory attention were
measured using the Test of Everyday Attention for Children (TEA-
Ch); sustained visual attention was measured using the Conners’
Continuous Performance Test-Second Edition (CPT-2) and parent-
, teacher- and self-reports of attention problems were measured us-
ing the Behavior Assessment Scale for Children-Second Edition
(BASC-2).
Results: There were no statistically significant differences in per-
formances or ratings among the ASD groups. Nearly three-quarters
of the children showed impairments in auditory attention span
(73%), and half showed impairments in auditory divided attention
(63%), sustained auditory attention (56%), and sustained visual at-
tention (47%). Finally, parents were most likely to report attentional
impairment (74%), followed by teachers (65%), and then self-re-
port (25%). Correlations between objective data and ratings were
not significant.
Conclusions: Impairments in various areas of attention were found for
children with ASD, consistent with research literature. These findings
suggest that deficits in attention are a component of autism spectrum
disorders and that a separate diagnosis of ADHD may not add to clin-
ical utility.
Correspondence: Jill Dorflinger, Ph.D., Alexian Brothers Neurosciences
Institute, 800 Biesterfield Rd, Eberle, Suite 610, Elk Grove Village, IL
60007, United States. E-mail: jill.dorflinger@abbhh.net 

K.K. TURECK & C. ANDERSON-HANLEY.Exergaming and Autism:
Effects on Self-stimulatory Behaviors and Cognition.
Objective: Aerobic exercise has been shown to decrease repetitive be-
haviors in autistic children (Kern et al., 1982; Celiberti et al., 1997).
Additionally, research has shown significant effects of aerobic exercise
on cognitive function across the life-span (Tomporowski, 2003; Col-
combe and Kramer,2003). Exergames, which utilize video game com-
ponents, combine physical and mental exercise. This quasi-experimen-
tal study explored the potential benefits of a single bout of exergaming
using Dance Dance Revolution.
Participants and Methods: Twelve participants with autistic spectrum
disorders (ASD) served as their own controls. Participants were evalu-
ated on subsequent days before and after either watching a 20 minute
video or 20 minutes of exergaming. Participants’ interactions with the
principal investigator were videotaped pre and post. Videotapes were
coded for repetitive behaviors using an operationalization of the GARS-
2 (Gilliam, 2006). A brief neuropsychological battery assessing execu-
tive function was also administrated before and after each condition.
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Results: Repeated measures ANOVAs revealed significant interactions
for time x condition. As hypothesized, repetitive behaviors decreased
significantly after exergaming, while the control task led to an increase
in these behaviors (p <.001). Also, as hypothesized, performance on
Digit Span Backwards improved after the exergaming condition and de-
clined after the control condition (p = .03).
Conclusions: Findings suggest that a single bout of exergaming can
lead to a significant decrease in repetitive behaviors and improvement
in some aspects of executive function. Implications include possible clin-
ical and academic benefits of prescribing exergaming for children with
ASD. Additional research is needed to clarify the mechanism behind
these benefits and evaluate the long-term effects.
Correspondence: Kimberly K. Tureck, Psychology, Union College, Box
#2209, 807 Union St., Schenectady, NY 12308, United States. E-mail:
tureckk@union.edu 

A.D. VERBALIS, S. HODGSON, T. DUMONT-MATHIEU, M. BAR-
TON, J. GREEN & D. FEIN. Cognitive and Adaptive Stability in Male
and Female Children with ASD.
Objective: Studies of sex differences in children with autism spectrum
disorders (ASD) suggest varying results depending on the age of the chil-
dren. No longitudinal studies have yet attempted to clarify these dis-
crepancies. As this is an important area of study, the current study ex-
amined changes in cognitive and adaptive skills from 2 to 4 years of
age in a group of children diagnosed with ASD.
Participants and Methods: The participants in this study included
young children who were evaluated twice after screening positive on
the Modified Checklist for Autism in Toddlers (M-CHAT). Compar-
isons of cognitive (Mullen Scales of Early Learning) and adaptive
(Vineland Adaptive Behavior Scales) scores were completed on 128
boys and 28 girls who exhibited a stable ASD diagnosis across both
time points.
Results: Broad diagnostic stability was similar for boys and girls
(85% maintained diagnosis in both groups). Repeated measures
ANOVAs with test administration as a within-subjects factor and sex
as a between-subjects factor showed no significant interaction effects
for any of the subtests. However, a trend on the Vineland Daily Liv-
ing Skills subtest suggested that girls decreased less over time than
boys (p = .07). Main effects for time point suggested that Mullen
scores in both groups increased and Vineland scores in both groups
decreased. The only main effect for sex was a trend on the Mullen
Fine Motor score, suggesting that female children scored lower than
male children (p = .07).
Conclusions: These data indicate that female children with ASD ex-
hibit a similar profile of change in cognitive and adaptive abilities as
male children with ASD at young ages. This may suggest that increased
recognition of the symptoms of ASD has allowed higher functioning girls
to be correctly diagnosed more often.
Correspondence: Alyssa D. Verbalis, M.A., Psychology, University of Con-
necticut, 1302-B Rhode Island Ave., Washington, DC 20005, United
States. E-mail: alyssa.verbalis@uconn.edu 

C. WONG, E. TROYB, K. TYSON, M. ROSENTHAL, K. MRAZ &
D. FEIN. Head and Body Growth in Infants Later Diagnosed with
Autism Spectrum Disorders: A Comparative Study of Optimal Out-
come Children.
Objective: Accelerated head circumference (HC) and body growth
rate from birth to two years of age are two of the most consistent
biological findings in children who are later diagnosed with Autism
Spectrum Disorders (ASD). The purpose of the present study was
to identify brain and body growth differences between children who
maintain their ASD diagnoses over time and Optimal Outcome chil-
dren who were once diagnosed with ASD but no longer meet crite-
ria for a diagnosis of ASD. Identifying such differences could lead
to further understanding of what drives positive outcomes in some
children.

Participants and Methods: The present study obtained growth charts
and measurements from birth to two years of age from pediatricians’
offices. The data was combined with the data from a previous study by
Mraz et al. (in press) resulting in a sample of 26 children with current
ASD diagnoses (ASD group), 19 Optimal Outcome children (OO group),
and 48 typically developing children.
Results: Results show that Optimal Outcome children do not differ sig-
nificantly in head and body growth from children who maintain their
ASD diagnoses or from typically developing children.
Conclusions: While the ASD group showed a trend of having the largest
mean z scores for HC, body length and weight of the 3 groups at most age
intervals, the OO group had the largest mean HC z scores from 10-25
months. This finding may indicate a trend towards accelerated HC growth
rate in Optimal Outcome children compared to children with ASD.
Correspondence: Christina G. Wong, University of Connecticut, 150 Pine
St, Apt 320, Manchester, CT, CT 06040, United States. E-mail:
cgwong23@gmail.com 

Learning Disabilities/Academic Skills

M. ALTAMIRANO-RIOS, F.R. GÓMEZ-VELÁZQUEZ,
A.A. GONZÁLEZ-GARRIDO, J. ORTIZ & A.L. LÓPEZ-FRANCO.
Numerical Distance Effect in Mental Arithmetic Operations.
Objective: Previous research on numerical cognition have proposed that
when solving simple arithmetic problems, educated adults used to au-
tomatically retrieve the responses from complex previously stored asso-
ciations. In addition, a “distance effect” had been described, which seems
to be related to mathematics achievement. We investigated if there is a
numerical distance effect during processing of incongruent solutions of
simple arithmetic operation.
Participants and Methods: Nineteen young healthy, right-handed uni-
versity students were studied while evaluating the correctness of single
digit arithmetic operations (addition, subtraction and multiplication).
Incorrect solutions were closer by +/-2 or distant by +/-9 from the cor-
rect answer.
Results: A lower amount of correct responses were obtained for both
addition and subtraction with respect to multiplication. More distant in-
correct solutions were significantly better detected than the closer ones.
In addition, incorrect solutions associated with prolonged reaction times,
particularly those closer to the correct solution.
Conclusions: Results show that there is a distance effect during retrieval
of arithmetic facts of addition, subtraction as well as multiplication op-
erations. The present results suggest that individuals could set up dif-
ferent cognitive strategies to manipulate dissimilar arithmetic opera-
tions. Furthermore, automaticity of arithmetic-fact retrieval could not
be limited to simple addition, but seems to depend upon cognitive re-
sources demand and individual skills.
Correspondence: Minerva Altamirano-Rios, Instituto de Neurociencias,
Universidad de Guadalajara, Francisco de Quevedo 180, Arcos Vallarta,
Guadalajara 44130, Mexico. E-mail: minervaaltamiranor@hotmail.com 

C.G. ARMENGOL & E. MOES. Neuropsychological Correlates of
Reading Proficiency in Elementary School Mexican Children from
Two Socioeconomic Strata.
Objective: To assess cognitive and linguistic predictors of reading pro-
ficiency in Spanish-speaking Mexican schoolchildren, and the relative
contribution and importance of each.
Participants and Methods: Three hundred and sixty schoolchildren
were recruited from two schools: one private school serving high so-
cioeconomic families, and one public school serving low socioeconomic
families in Mexico City. Thirty children from grades 1 through 6 (15
boys and 15 girls per grade) were recruited from each school. Parents
provided signed consent and completed a demographic questionnaire to
determine SES. Each child read two stories out loud from the Brigance
test and answered comprehension questions to provide measures of read-
ing proficiency. Linguistic predictors included the Word Attack and

https://doi.org/10.1017/S1355617710000226 Published online by Cambridge University Press

https://doi.org/10.1017/S1355617710000226


Thirty-Eighth Annual INS Meeting Abstracts 153

Auditory Discrimination subtests of the Batteria Psicoeducativa Wood-
cock-Munoz, the Test de Vocabulario en Imágenes Peabody (TVIP) to
measure receptive vocabulary, and subtests of a Spanish version of the
Stroop test (Armengol, 2002)to assess speed of color naming and word
reading. Cognitive predictors included a story recall test (immediate and
delayed recall of two age-appropriate stories read to them), the Matri-
ces from the Kaufman Brief Intelligence Test (K-BIT), and time and er-
rors on the Stroop to assess inhibition.
Results: All variables were significantly influenced by parental educa-
tion. Regression analyses and correlations indicating the specific contri-
bution of predictors and their relationships to each other will be presented.
Conclusions: This study reinforces the importance of considering and
assessing socioeconomic and cognitive contributions, such as story mem-
ory, to reading, over and above linguistic predictors per se. Results will
be compared to English readers.
Correspondence: Elisabeth Moes, Ph.D., Psychology, Suffolk Univer-
sity, Donahue Bldg 619, 41 Temple Street, Boston, MA 02108-2770,
United States. E-mail: elisabethmoes@yahoo.com 

E. MATUTE, M. BOLAÑOS, R. HERRERA & M. ROSSELLI. Neu-
ropsychological Profile Subtypes in Mexican Children with School
Failure.
Objective: The purpose of this study was to determine if definable neu-
ropsychological subtypes exist within a diverse population of children
and adolescents with school failure.
Participants and Methods: To achieve this objective we analyzed a
sample of twenty five school aged children (age range = 5-14 years), 15
boys and 10 girls, who were referred for neuropsychological assessment
because they showed school failure. Among the school referrals were
attention deficits, learning disabilities and emotional disorders.
Cluster analysis was performed, using the hierarchical agglomerative
method. Eleven tasks from the Evaluación Neuropsicológica Infantil -
ENI (Child Neuropsychological Assessment) (Matute, Roselli, Ardila y
Ostrosky, 2007) were used: letter cancelation, digits-forward, digits-
backward, non-words reading, non-words writing, arithmetic problems,
mental calculation, verbal-fluency (animals), non-verbal fluency (non-
semantic), perseveratives responses and correct designs built with the
minimum of movements. Wechsler FSIQ, VIQ and PIQ were examined
as external criteria. Finally the measures from each group were com-
pared using the statistical Kruskal Wallis test.
Results: We found three interpretable clusters. Cluster 1 (C1) (N = 11)
showed lower performance on non-words reading task (p=.006) together
with a VIQ < PIQ discrepancy. Cluster 2 (C2) (N = 7) showed a lower
performance on letter cancelation (p=.002), digits-backward (p=.013)
and non-words writing tasks (p=.016); IQ was at the average level. Clus-
ter 3 (C3) (N=7) showed an average cognitive profile.
Conclusions: These results suggest that school failure is related to read-
ing disorders (C1) and attention and working memory problems (C2).
For (C3), it could be suspected an emotional-behavioral problem that
cognitive assessment could not reveal.
Correspondence: María de Lourdes B. Muñoz, Master, Instituto de Neu-
rociencias, Francisco de Quevedo 180, Guadalajara 45110, Mexico. E-
mail: psic_lourdesb@yahoo.com.mx 

J.E. CASEY.The Efficacy of an Advocacy Training Program for Par-
ents of Children with Learning Disabilities.
Objective: To evaluate the efficacy of an educational program (Parents
Advocating-Children Excelling) designed to help parents of a child with
a learning disability to become better advocates for their child’s educa-
tion needs. PACE is a 6-session (12-hour) course aimed at improving
parents’ knowledge in three content areas: the nature of learning dis-
abilities; legislation governing the provision of special education serv-
ices within the school system; and functional skills for effective repre-
sentation (e.g., organization, communication).
Participants and Methods: Of the 43 parents that participated in the
PACE program, 27 completed both pre- and post-course questionnaires

(63%). The pre-course questionnaire contained 10 items and the post-
course questionnaire contained 12 items. Nine of the items appeared on
both questionnaires, three addressing each of the specific content areas
of the program. Participants rated the extent to which each item applied
to them and were coded accordingly: Not at all (1); Just a little (2); Pretty
much (3); and Very much (4). The complete program, presented by a
psychologist and a facilitator, was offered three times at one site and
twice at another site by a different psychologist and facilitator.
Results: Pre- and post-course rankings were compared using the
Wilcoxon signed-rank test, a nonparametric test for related samples.
Rankings were significantly higher on the post-course questionnaires
(Mdn = 31.0) than on the pre-course questionnaire (Mdn = 21.0), z =
-4.55, p < .001, r = - 0.62).
Conclusions: Parents reported significant gains in their knowledge of
targeted content areas aimed at improving their advocacy skills.
Correspondence: Joseph E. Casey, Psychology, University of Windsor,
401 Sunset Avenue, Windsor, ON N9B 3P4, Canada. E-mail: jecasey@
uwindsor.ca 

P. CHAKRAVARTI, M.Y. KIBBY & G.W. HYND. Sulcal Variations of
the Parietal Opercular Region in Relation to Dyslexia and Linguis-
tic Abilities.
Objective: Researchers suggest that sulcal variations are related to the
underlying neural circuitry. Using the Steinmetz et al. (1990) classifi-
cation system for the parietal opercular region, research has been dis-
parate regarding whether dyslexia differs from controls (Leonard et al.,
1993; Hiemenz & Hynd, 2000). Hence, our goal was to assess Stein-
metz typologies in relation to diagnosis and linguistic measures.
Participants and Methods: Participants included 8- to 12-year-old
children with dyslexia (n= 20), ADHD (n=18), or controls (n=16). All
participants underwent a grant-funded project (NIH R01 HD26890 &
R03 HD048752) which included neuropsychological testing and a MRI
scan. The test battery included the WJ-III, CMS, CTOPP, BNT and the
BASC. MRI scans were classified with the Steinmetz system where Type
I refers to the ‘typical’ typology; Type II does not have a posterior as-
cending ramus (PAR); Type III has an additional sulcus between the
PAR and the post-central sulcus (POCS); and Type IV has a PAR that
runs continuous with the POCS.
Results: Chi Square revealed that groups did not differ in Steinmetz
typologies. Given their lower frequency, atypical morphologies (II-IV)
were combined into one group and contrasted with Type I using one-
way ANOVA. For the left hemisphere, Type I was associated with bet-
ter performance on Word Attack [F(1,52)=4.02, p=.05], Phoneme Re-
versals [F(1,52)=6.71, p<.05] and Numbers Forward, [F(1,50)=6.14,
p<.05]. For the right hemisphere, Type I was associated with better per-
formance on Paired Associates [F(1,51)=6.03, p<.05].
Conclusions: We found no group differences in Steinmetz types. How-
ever, atypical morphology was associated with worse linguistic and short-
term memory functioning.
Correspondence: Michelle Y. Kibby, PhD, Psychology, SIU-C, 1125 Lin-
coln Dr., LSII, Rm. 281, Carbondale, IL 62901, United States. E-mail:
mkibby@siu.edu 

E. MATUTE, A. GONZÁLEZ REYES, S. GUAJARDO CÁRDENAS
& L. BUSTIN. Subtypes of Written Expression in Children and
Adolescents.
Objective: The purpose of this study was to provide a reliable and valid
classification of written expression that would capture the variability
present in a typical sample of elementary, junior high and high school
students.
Participants and Methods: The sample included 280 Mexican stu-
dents (50% boys, 50% girls; age range = 7–16 years; 75% of whom at-
tended public school and 15% private school), all from the data base of
the Evaluación Neuropsicológica Infantil, ENI (Child Neuropsycholog-
ical Assessment, Matute, Rosselli, Ardila and Ostrosky, 2007). Partici-
pants were divided into three age groups: 1) M: 7.5 years; 2) M: 10.0
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years; and 3) M: 13.9 years of age. A cluster analysis was conducted for
each age group to identify subgroups of students who showed similar
patterns of writing performance. This empirically derived classification
model was based on the following writing skills: (a) speed; (b) length
of expression; (c) rate of correctly written words; and (d) narrative co-
herence. Six clusters were found for groups 1 and 3, and 7 for group 2.
Results: Results showed that most children in group 1 had an average
performance on the precision task, but wrote slowly with short stories
and a low level of narrative coherence. Group 2 showed high scores on
most measures, whereas older children had high scores on all measures.
Conclusions: Cluster solutions were both stable and interpretable, as
the subtypes reflected variants from normal to writing disability. Dif-
ferent subtypes of writers were found in each age group.
Correspondence: Ana Luisa González Reyes, Master, Estudios en Edu-
cación/Instituto de Neurociencias, Universidad de Guadalajara, Fran-
cisco de Quevedo 180, Col. Arcos Vallarta, Guadalajara 44130, Mex-
ico. E-mail: ana_luisa_reyes@yahoo.com.mx 

C.R. HALE, J.E. CASEY, P.W. RICCIARDI & M.A. PETHERICK. Pat-
terns of WISC-IV Performance in Children with Persistent Acade-
mic Difficulties.
Objective: To identify, among a sample of children referred for psy-
choeducational assessment, reliable and valid subgroups based on pat-
terns of performance on WISC IV core subtests.
Participants and Methods: 472 participants, ages 8 to 16, were se-
lected from a population of children referred for assessment due to
persistent academic difficulties. Participants’ WISC-IV scaled subtest
scores were subjected to a two-stage (hierarchical and iterative parti-
tioning) cluster analysis. The reliability of the final solution was as-
sessed through multiple-method and split-half comparisons using kappa
and one-way random effects intraclass correlations. The derived sub-
groups were compared, via MANOVA, on the basis of academic achieve-
ment patterns using WIAT-II Word Reading, Spelling, and Numerical
Operations subtests.
Results: The three cluster solution was replicated across various ag-
glomerative clustering techniques (Ward’s, Average Linkage between
Groups, and Average Linkage within Groups), across hierarchical and
K-means methods, and in split-half samples. Based on mean profile
characteristics, the subgroups were labeled: (1) Low Ability with aver-
age Picture Concepts; (2) Low VCI; and (3) Partial ACID Pattern. Group
1 performed poorly relative to Groups 2 and 3 on all WIAT-II subtests.
Numerical Operations played a particularly important role in discrim-
inating between groups.
Conclusions: Reliable and valid patterns of WISC-IV core subtest scores
can be identified in children with persistent academic difficulties. Fu-
ture research is needed to (a) explore the effects of incorporating sup-
plemental subtests into the analysis; (b) elucidate the cognitive processes
measured by the Picture Concepts subtest; and (c) determine the extent
to which Cluster 3 is comparable to the full ACID pattern consistently
reported in previous research.
Correspondence: Corinne R. Hale, M.A., University of Windsor, 27901
Galien, South Lyon, MI 48178, United States. E-mail: corinn@
uwindsor.ca

S.R. HOOPER, K. ANDERSON, D.C. YERBY, S.B. KNUTH,
L. COSTA, A. CHILDRESS & R. KITSON. Neuropsychological Con-
tributions to the Reading-Writing Connection: Written Language
Disorder-Only Versus Written Language+Reading Disorder.
Objective: This study examines the co-occurrence of reading and writ-
ing disorders, and describes similarities and differences in underlying
neuropsychological functions.
Participants and Methods: Participants included 193 second grade
students from a single, suburban-rural school district as part of a larger
study examining the development of written language. Using a low
achievement definition (< 25th percentile on WIAT-II), the sample was

divided into 3 groups: Writing Disorder-Only (n = 69), Writing-Read-
ing Disorder (n = 35), and Typicals (n = 89). Neuropsychological meas-
ures were selected based on putative cognitive contributions to both ac-
ademic areas and included tasks assessing fine-motor, language,
memory/working memory, and attention/executive functions. Four sep-
arate multivariate analyses examined group differences across these
domains.
Results: The groups did not differ on age, race, gender, maternal edu-
cation, teacher ratings of behavior, or student-teacher relationship rat-
ings. Findings revealed a 33.7% co-occurrence of reading disorder in
the presence of a written language disorder. Multivariate analyses re-
vealed significant group differences for each of the neuropsychological
domains. Follow-up univariate analyses showed significant differences
on nearly all of the variables, with the Reading-Writing Group per-
forming more poorly than the Writing-Only Group on all of the language
measures, WISC-IV-I Digits Reversed, Story Memory (Immediate and
Recognition), and WJ-III Planning and Verbal Fluency. Effect sizes for
the two disordered groups ranged from medium to large.
Conclusions: There appears to be modest overlap of reading disorders
in the presence of a writing disorder in second grade students, but the
neuropsychological differences between groups indicate that there are
separate underlying neurocognitive mechanisms contributing to these
academic manifestations.
Correspondence: Stephen R. Hooper, Ph.D., Psychiatry, University of
North Carolina School of Medicine, Center for Development and Learn-
ing, CB# 7255, Chapel Hill, NC 27599-7255, United States. E-mail:
stephen.hooper@cdl.unc.edu 

G.R. MESMAN & M.Y. KIBBY. Reading Components as Predictors
of Different Reading Outcomes.
Objective: Research suggests rapid automatic naming (RAN), orthographic
functioning, phonological awareness, vocabulary knowledge, and pro-
cessing speed are individually predictive of many reading tasks. However,
little research has compared their predictive ability in relation to each other.
Participants and Methods: Participants included 158 children, ages
8 to 12 years, with ADHD (n = 49), dyslexia (n = 34), comorbid
ADHD/dyslexia (n = 8), other language-based impairments (n = 12) or
controls (n = 55). Participants completed a neuropsychological evalu-
ation as part of a larger study (R03 HD048752) which included CTOPP
Rapid Object Naming (RON) and Rapid Letter Naming (RLN), Eli-
sion, Orthographic Choice and Homophone Choice, and WISC Pro-
cessing Speed Index (PSI) and Vocabulary. Reading measures included
WJ-III Letter Word Identification (LWI), Word Attack (WA), and Pas-
sage Comprehension (PC), and GORT-IV Rate.
Results: RLN and RON formed a RAN composite and Orthographic
Choice and Homophone Choice formed an orthographic functioning com-
posite (OC). Hierarchical regressions were used, one for each type of
reading. While controlling for the other predictors, OC (p’s < .001), RAN
(p’s < .05), Elision (p’s < .10), and Vocabulary (p’s < .10) were each in-
dividually predictive or approached significance for all types of reading.
PSI was not a significant predictor (p’s > .10). OC accounted for signif-
icantly more variance than any of the predictors on LWI and PC. OC
and Elision accounted for significantly more variance on WA, On Rate,
OC, Elision and RAN accounted for significantly more variance.
Conclusions: Across reading tasks, OC appears to play a larger role
than other reading components.
Correspondence: Glenn R. Mesman, MA, Psychiatry, University of
Arkansas for Medical Sciences, Child Study Center, 11 Children’s Way,
Little Rock, AR 72211, United States. E-mail: gmesman@uams.edu 

A. PHAM, J.G. FINE, A. SCHANTZ & R. HASSON.InattentionasaPre-
dictorofRapidAutomatizedNamingandHigher-LevelReadingSkills.
Objective: The goal of this study is to determine how behavioral symp-
toms of inattention predict rapid automatized naming (RAN) performance
and reading skills in typically developing children. Few studies consider
the role of inattention in understanding reading outcomes. It was hypoth-
esized that children with higher levels of inattention will exhibit poorer per-
formance on RAN tasks and reading fluency and comprehension measures.
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Participants and Methods: Participants included 104 third- and
fourth-grade children from ages 8-11 years. Inclusion criteria included
children who were not receiving special education services for a read-
ing disability or diagnosed with ADHD. RAN performance was assessed
using the four Rapid Naming subtests from the CTOPP. Oral reading
fluency and comprehension were assessed using the GORT-4. Parents
and teachers completed the SNAP-IV: Teacher and Parent Rating Scale
to assess children’s inattention at home and school.
Results: Hierarchical regression analyses revealed ratings of inattention
predicted RAN performance (b= -2.14, β = .50, p < .01) and reading
fluency (b= - .37, β = -.19, p < .05), but not comprehension after con-
trolling for age, gender, ethnicity, working memory and estimated IQ.
However, after controlling for RAN performance, overall inattention did
not significantly predict reading skills. Further analyses suggest that
RAN performance mediated the relation between inattention and read-
ing skills.
Conclusions: This study provides evidence that behavioral symptoms
of inattention predict RAN performance and specific reading skills. Find-
ings highlight the need to recognize the influence of assessing symptoms
of inattention when understanding reading performance.
Correspondence: Andy Pham, M.A., Michigan State University, 2644
Cove Point Pl., Virginia Beach, VA 23454, United States. E-mail:
phamandy@msu.edu 

B. POLLOCK & J.E. CASEY. Distinct Memory Profiles in Children
with Learning Disabilities: A Neuropsychological Perspective.
Objective: To identify reliable and meaningful memory profiles in chil-
dren and adolescents diagnosed with a learning disability.
Participants and Methods: A total of 101 children and adolescents be-
tween the ages of 9 and 16 diagnosed with learning disabilities were in-
cluded in this study. Participants’ scaled subtest scores on the WRAML2
core subtests and the verbal working memory subtest were subjected to
two-stage hierarchical and iterative partitioning cluster analysis. Inter-
nal validity of the final cluster solution was established using multiple-
method reliability techniques. ADHD co-morbidity and psychometric
test findings from measures of delayed memory, intellectual function-
ing, and academic achievement were compared to examine the external
validity of the derived cluster solutions.
Results: Comparison of the results obtained using several two-stage
cluster analyses strongly suggested the presence of five memory sub-
types. Three of the five clusters were differentiated primarily by level of
performance (Average, Low Average, and Borderline scores on the ma-
jority of subtests). The other two clusters were differentiated by pattern
of performance (weak visuospatial working memory and weak auditory
verbal short term memory). The five subtypes exhibited distinct pat-
terns of performance on measures of delayed memory, intellectual func-
tioning, and academic achievement. Also, the groups differed in the rate
of co-morbid ADHD, the results together suggesting that the memory
profiles are valid and potentially clinically meaningful.
Conclusions: Reliable patterns of WRAML2 subtest scores can be identi-
fied inchildrenandadolescentswith learningdisabilities.Additional research
is needed to validate the current findings using an independent sample.
Correspondence: Beth Pollock, M.Psych., Psychology, University of Wind-
sor, 24 Loyalist Crescent, RR#3, Ingleside, ON K0C 1M0, Canada. E-
mail: bethpollock@sympatico.ca 

D. RACHES, P.T. CIRINO, J.M. FLETCHER, M.A. BARNES & L. EW-
ING-COBBS. Complex Word Problem Solving Abilities in Children
with Math and/or Reading Learning Difficulties.
Objective: Children with math deficits often experience other academic
difficulties, frequently in reading. This study explores how word prob-
lem solving (WPS) is affected by task demands in children with learn-
ing difficulties (LD) in math (MD), reading (RD), both math and read-
ing LD (MDRD), or no LD (ND).
Participants and Methods: WPS was examined in 283 third and
fourth-graders with MD, RD, MDRD or ND. Math performance was as-

sessed using the Arithmetic and Complex Word Problem Solving Test
(ACWPT), which examines components of word problem solving, in-
cluding performing calculation and independently solving word prob-
lems with distracting information. Operation choice errors and erro-
neous use of distracting numeric information during WPS were also
explored.
Results: All children were significantly less accurate on WPS than cal-
culation (p < .001). Word problems with extraneous numeric informa-
tion were more difficult than word problems with verbal distractors, p
< .001, or without distractors, p < .001, for children in all groups. Chil-
dren with ND and RD were comparably accurate and made fewer er-
rors than children with MDRD on all math measures. Children with RD
were more accurate than children with MD on calculations and opera-
tion choice, though these two groups performed comparably on overall
WPS and distracting number use.
Conclusions: Findings highlight the severity of math deficits in chil-
dren with MDRD, consistent with previous literature, and reiterate the
importance of both math and reading abilities to WPS accuracy. Fur-
ther exploration of factors contributing to WPS deficits is warranted.
Correspondence: Darcy Raches, PhD, Kennedy Krieger Institute, 701
Cathedral St. #1003, Baltimore, MD 21202, United States. E-mail:
draches@gmail.com 

K.P. RAGHUBAR, M.A. BARNES, M. DENNIS & J.M. FLETCHER.
The Construction of Spatial Situation Models during Reading in
Children with Spina Bifida and Their Typically Developing Peers.
Objective: To compare the construction of spatial situation models dur-
ing reading in typically developing (TD) children and in good de-
coders/less skilled comprehenders with spina bifida (SB).
Participants and Methods: 69 children with SB and 36 TD children
(mean age = 12.44 years) studied a market layout with objects outside
the shops (e.g., hydrant and flowers outside bakeshop). Then they read
a story about a protagonist at the market. Reading was periodically in-
terrupted by the presentation of two words; children decided if these ob-
jects were from the same or different shops. Objects were from the lo-
cation where the protagonist ends up (Goal); the unmentioned location
he/she passed through between shops (Path); the location from which
the protagonist started (Source); or another location not mentioned in
the text (Other). Only children who learned the layout to 90% accuracy
were included in analyses (51 with SB).
Results: Groups did not differ on accuracy. Both were more accurate
on items from Path and Goal locations compared to the Other location.
Both were faster on Path, Goal, and Source items than Other location
items, paralleling findings in skilled adult comprehenders. However,
children with SB had slower response times and 25% were unable to
learn the layout of the market to criterion.
Conclusions: If children with SB have learned spatial information they
use it to “see the world through the protagonist’s eyes”, but they are
less efficient in forming spatial situation models than TD peers. Find-
ings are interpreted with reference to comprehension models in SB.
Correspondence: Kimberly P. Raghubar, M.A., Psychology, University of
Houston, Dept. of Psychology 126 Heyne Bldg, University of Houston,
Houston, TX 77204, United States. E-mail: kim.raghubar@gmail.com

E. RODRIGUEZ, A. GONZALEZ-GARRIDO, F. GOMEZ-VE-
LAZQUEZ, D. ZARABOZO, F. LEAL & D. ZARABOZO-HURTADO.
Orthographic Knowledge in Spanish in Young Adults.
Objective: The orthographical correctness improves the written com-
munication. In a shallow language as Spanish, some of the most fre-
quent orthographical errors consist of write pseudohomophones, espe-
cially those involving graphemes such as b-v/ c-s-z / g-j / h /, and ll-y
that share the same phoneme.
The aim of the present work was to identify the tasks that best describe
or predict the orthographic knowledge of Spanish in young adults.
Participants and Methods: Methods: 317 High-School students were
evaluated with 5 tasks: completing words in a list, dictate of words,
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dictate a text, correction of a text with homophone errors and free writ-
ing on a topic of general interest. All tasks were especially built to as-
sess homophone errors while substituting b-v / c-s-z / g-j / h / or ll-y.
Leave-one out Pearson’s correlations were made between each one of
task’s results and the remaining behavioral outcomes.
Results: Correlations between each individual task and the remaining
joint results showed that the dictate of words reached the highest cor-
relation (r = .822), and free writing task was the lowest (.407), both
were significant
Conclusions: The orthography knowledge can be evaluated through
different tasks. Based upon present results, dictate of words seems to
represent the task that more accurately describes the orthographic knowl-
edge in High School students. However, a widespread evaluation could
be recommended, due to less sensitive tasks as free writing could have
the advantage of evaluate the student in a more natural context.
Correspondence: Rodríguez S. Elizabeth, Master Degree, Neurofisiología
Clínica, Instituto de Neurociencias, www.ineuro.cucba.udg.mx,
Guadalajara 44130, Mexico. E-mail: liz_8984@hotmail.com 

G. RODRÍGUEZ NIETO, F. OSTROSKY-SOLIS, A. LOZANO, B. BE-
TANCOURT & E. AGUILERA. Relationship Between Executive
Functions and Mathematical Skills in Preschool Children.
Objective: Math learning disability is one of the most frequent prob-
lems at elementary scholar years. Nevertheless little is known about the
acquisition process of this ability and its relation with other cognitive
functions. The aim of this study was to investigate the relationship be-
tween three major executive functions (inhibitory control, flexibility and
working memory) and mathematical skills at preschool age.
Participants and Methods: 58 preschool regular children from Mex-
ico City (mean age= 4 years 6 months, range 48-65 months; 37 girls
and 21 boys).
Children were tested individually with six tasks presented in a fixed or-
der: Bear Dragon (inhibition); Corsi Block (visuospatial working mem-
ory); Day–Night Stroop-like (inhibition); Dimensional Change Card Sort
(flexibility); Backward Digit Span (verbal working memory); and Count-
ing and Distributing from Mc Carthy Intelligence Scale (mathematical
skills).
Results: Controlling for age in months we found that Counting and Dis-
tributing task was significantly correlated with Bear-Dragon task (r=-
.41, p=.002), Corsi Block task (r=.45, p=.000), Backward Digit (r=.45,
p=.000), without a correlation with Day-Night Stroop nor with Di-
mensional Change Card Sort. Bear-Dragon and Backward Digit Span
scores were significant predictors and accounted for 28 % of the vari-
ance of Counting and Distribution performance.
Conclusions: The ability to hold information and the capability to in-
hibit preponderant responses seem to be relevant to the emergence of
mathematical skills.
Correspondence: Geraldine Rodríguez Nieto, National Autonomous Uni-
versity of Mexico, 3000, Insurgentes Av., Mexico City 04510, Mexico.
E-mail: yerhi@yahoo.com 

D.D. RODRÍGUEZ-MALDONADO & E. VILLUENDAS GONZÁLEZ.
Academic procrastination in students of psychology undergradu-
ate program in a Mexican public University.
Objective: “Procrastination” identifies the reasons we put off tasks—
fears of failure, success, control, separation, and attachment—. Neu-
ropsychology research relates this syndrome to a dificulty in executive
functions development. The objective of this research is to assess and
do a basic analysis about this executive syndrome in a particular aca-
demic population of Mexico.
Participants and Methods: In an academic domain of undergradute
program of psychology in Morelia, Michocan, México, We assess a group
of 50 students of each semester (1,3,5, 7 y 9);N:250. The Academic pro-
castination scale (a 10-item selfreport questionnaire), an enterview
and a questionnaire about time organization habits, and an anxiety scale
were used in the assessment.

Results: Quantitative method. The analysis was made with a statisti-
cal software (SSPS). Correlational and descriptive studies were applied.
The results showed a high level of procrastination in our students and
high correlation between anxiety, motivation and procrastination.
Conclusions: Procrastination syndrome in academic university popu-
lation is an important problem, probably related to academic success-
ful. In a School neuropsychology assessment is important the ecologi-
cal validity for interventional objectives in executive function
development. This is our first attempt to explain this important execu-
tive syndrome pursuing universitary academic success.
Correspondence: Denisse D. Rodríguez-Maldonado, master, Facultad
de Psicología, Universidad Michoacana de San Nicolás de Hídalgo,
Francisco Villa, Morelia 58000, Mexico. E-mail: denisse_rgz@yahoo.
com.mx 

M.A. SEDO, A.M. LUCENA & L. MALLOY-DINMIZ. EXECUTIVE
FUNCTION AND THE READING-READINESS OF SCHOOLCHILD-
REN IN BRASIL.
Objective: FDT and FNT are low-verbal-load oral forms of the Stroop
test and the TMT, based on measuring the speed and efficiency of con-
scious mental processing. Those tests aim at opening a testing window
to now untestable populations. They consist of two unstressed fluent
situations and two stressed conscious situations with higher cognitive
pressures.
Participants and Methods: A pilot study of 93 school children allowed
to compare the difgferences between low and high socio-economic
schools, males and females, children at developmental levels 4-5-6-7,
and particularly, their reading readiness. This was measured with the
Ferreiro approach, dictation words to the student and comparing the
use of syllables or sounds as mental units: X-Y-Z as in pa-ra-da (stop)
or X-Y-Z as in par (pair). This approach is only valid for languages
where sight-words cannot be used as early spelling cues.
Results: Time and error scores at FDT and FNT discriminate all four
levels of ages but not at all the levels of children from public and private
schools. Time scores and error scores may have different diagnostic mean-
ing, as they may show rigidit5y in the handling of planned responses.
Conclusions: FDT and FNT are appropriate for the testing of cross-
cultural and cross-linguistic populations, who can answer in their own
language. FDT and FNT are appropriate for the testing of cross-cultural
and cross-linguistic populations, who can answer in their own language.
Stressed situations have enormous importance to detect self-control and
self-mobilization of voluntary effort.
Correspondence: Manuel A. Sedo, Ph.D., R & D, Language-Neutral Test-
ing, 9 Ingleside Rd, Natick, MA 01760, United States. E-mail: manuel@
sedo.net 

S.K. STERN, M.K. MORRIS, A. BLALOCK & R.D. MORRIS. The
Double Deficit Hypothesis in Reading Disabled College Students.
Objective: Poor phonological awareness (PA) has long been associated
with poor reading achievement.  It has recently been proposed that vi-
sual naming speed (VNS) may constitute another impairment linked to
reading disability. The Double Deficit Hypothesis proposes that four
subgroups may emerge in a reading disabled (RD) group: PA-deficit,
VNS-deficit, double deficit (DD), or no deficit (ND). These groups are
hypothesized to differ on reading tasks based on their respective lin-
guistic profiles (Wolf & Bowers, 1999).
Participants and Methods: Two hundred twenty six college students,
who met regression-based discrepancy and/or low achievement criteria
for RD, were selected from a larger sample of students evaluated for ac-
ademic difficulties. Measures of PA, VNS, and reading achievement were
collected as part of a larger assessment battery. Subgroups based on per-
formance on PA and VNS tasks were identified and compared on read-
ing tasks using MANOVA.
Results: On untimed decoding and comprehension tasks, PA and DD
groups performed significantly below the VNS and ND groups. How-
ever, on measures of timed decoding and reading fluency, the VNS group
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performed significantly below the ND group. The PA group also per-
formed more poorly than the ND group on timed decoding measures,
but did not differ from the VNS group. The DD group consistently per-
formed at or below the level of the PA and VNS groups, although these
differences were not always statistically significant.
Conclusions: Patterns of linguistic ability affect the profile of reading
impairments that characterize adults with RD. These findings have im-
plications for academic accommodations in a university setting.
Correspondence: Susan K. Stern, B.S., Psychology, Georgia State Uni-
versity, 140 Decatur Street SE, Urban Life, 11th floor, Atlanta, GA
30303, United States. E-mail: Susan.K.Stern@gmail.com 

P.J. UY & L.A. TIERSKY.Working Memory, Processing Speed, and
Performance on the Paced Auditory Serial Addition Test (PASAT) in
Adults with Learning Disabilities.
Objective: The current study aims to determine the association between
various cognitive domains (i.e., working memory and processing speed)
on performance on the Paced Auditory Serial Addition Test (PASAT).
Research has suggested that information-processing speed is the pri-
mary cognitive function that underlies lower scores on the PASAT (Forn,
et al., 2008). Since working memory has also been identified to predict
scores on the PASAT (Diehr, et al. 1998) in addition to processing speed
and attention, this study attempts to determine the mediating factor of
working memory on the association between processing speed and per-
formance on the PASAT.
Participants and Methods: Participants were 62 adults (40 females,
20 males) diagnosed with Learning Disabilities (LD). Age ranged from
18 to 59 (M = 25.13). Participants completed a comprehensive neu-
ropsychological battery which included the PASAT in addition to the
Wechsler Adult Intelligence Scale-III (WAIS-III) and the Conners’ Con-
tinuous Performance Test-II (CPT-II).
Results: Regression results indicate that both processing speed (WAIS-
III PSI) and working memory (WAIS-III WMI) were significant predic-
tors of PASAT performance while controlling for attention (CPT-II Re-
action Time). In addition, processing speed was also a significant
predictor of working memory. Finally, results revealed that working
memory partially mediated the relationship between processing speed
and PASAT performance.
Conclusions: The results of this study suggest that working memory
may have an underlying mechanism between the association of pro-
cessing speed and performance on the PASAT in adults with LD.
Correspondence: Philip J. Uy, M.A., Fairleigh Dickinson University, 335
E. 65th Street, Apt. #8, New York, NY 10065, United States. E-mail:
philipjuy@gmail.com 

Multiple Sclerosis/ALS/Demyelinating
Disorders

T. OLIVARES, A. NIETO, M. BETANCORT, Y. PÉREZ, M. HERNÁN-
DEZ & J. BARROSO. The Association of Clinical Variables, Subjec-
tive Self-Reported Cognitive Impairment and Fatigue with De-
pression and Anxiety in Multiple Sclerosis.
Objective: Depression and anxiety are common psychiatric symptoms
among patients with Multiple Sclerosis (MS). However, anxiety is rela-
tively under-studied. Few studies have evaluated how it is influenced by
disease variables.
Objective: to explore the relationship of clinical variables, subjective cog-
nitive impairment and fatigue with depression and anxiety in MS.
Participants and Methods: 35 patients were studied. Expanded Dis-
ability Status Scale scores ranged from 0 to 6.0 (M=1,8; sd=1,5). The
patients averaged 10,1 (sd=7,6) years from symptom onset. We used
the Hospital Anxiety and Depression Scale (HADS) to assess symptoms
of anxiety and depression. Subjective cognitive impairment was meas-
ured using the Multiple Sclerosis Neuropsychological Screening Ques-
tionnaire (MSNQ) and the Fatigue was assessed with the Fatigue Sever-
ity Scale (FSS).

Results: Multiple regression analysis using depression as the depend-
ent variable showed that MSNQ predicted 20% of the variance (p<0.05);
years since onset and FSS predicted 18% and 16% of the variance re-
spectively (p>0,05). The effects of the independent variables on anxi-
ety showed that years since onset accounted for 42% of the variance
(p<0,01); FSS predicted 20% of the variance (p<0,01) while MSNQ
predicted 16% of the variance (p<0,05).
Conclusions: The findings of the study suggest that years since onset,
subjective cognitive impairment and fatigue predict depression and anx-
iety. Years since onset was strongly associated with anxiety. Increased
severity of anxiety symptoms was associated with low disease duration.
These results highlight the importance of these variables in the assess-
ment and treatment of depression and anxiety in MS, and support par-
ticular consideration of anxiety symptoms at early stage of MS.
Correspondence: Teresa Olivares, University of La Laguna, Campus
Guajara. La Laguna. Tenerife, La Laguna 38205, Spain. E-mail:
tolivarp@ull.es 

L.I. BERRIGAN, L. WALKER, L. REES & M.S. FREEDMAN. An In-
vestigation of the Contributions of Acquisition and Retrieval toVer-
bal Memory Impairment in Relapsing-Remitting Multiple Sclerosis.
Objective: There is conflicting evidence whether memory impairment
in MS is a product of acquisition or retrieval problems. To better un-
derstand memory dysfunction in MS, a task assessing both free recall
(FR) and free recall combined with cued recall (FR+CR) for learning,
delay, and percent retention variables was employed. Deficient acquisi-
tion was expected to result in poor FR and FR+CR scores for learning
and delayed recall but adequate percent-retention. Conversely, deficient
retrieval was expected to result in poor FR scores but significantly im-
proved FR+CR scores because, with cueing on all trials, effects of re-
trieval difficulties should be negated.
Participants and Methods: Twenty-three participants with relapsing-
remitting MS completed the Word List subtest from the Learning and
Memory Battery (LAMB). Raw scores were converted to z-scores using
normative data.
Results: Learning, delayed recall, and percent-retention were within
normal limits. No significant differences between FR and FR+CR scores
were observed. An examination of acquisition over trials revealed that
approximately 20% of participants scored below cut-off (-1.5SD) for
the fourth learning trial. The proportion scoring below cut-off was higher
for FR+CR scores than FR scores for essentially all variables.
Conclusions: The decline in performance on the fourth learning trial
suggests participants did not achieve the same acquisition gains as the
normative sample, consistent with reports that MS patients require more
learning trials to reach a specified criterion. Cueing did not improve
memory performance and, furthermore, participants did not benefit
from cueing to the degree expected based on normative data, sugges-
tive of possible effects of executive dysfunction.
Correspondence: Lindsay I. Berrigan, BSc., M.A., Psychology, Carleton
University; The Ottawa Hospital, Room B550, Loeb Building, Car-
leton University, 1125 Colonel By Drive, Ottawa, ON K1S 5B6, Canada.
E-mail: lberrigan@toh.on.ca 

A. CHENG, L. WALKER, L. BERRIGAN, A. SMITH & M. FREED-
MAN. Longitudinal evaluation of information processing speed in
persons with multiple sclerosis.
Objective: A decline in information processing speed (IPS) is one of
the key deficits in individuals with MS and may underlie dysfunction in
other cognitive domains. The Computerized Test of Information Pro-
cessing (CTIP) is designed to evaluate the speed with which subjects can
process information across tasks of increasing complexity and it shows
promise with regard to its utility at detecting cognitive impairment in
MS. The current study evaluated the performance of people with MS on
the CTIP across time. We investigated the performance of individuals
with MS on the CTIP longitudinally to determine if change could be de-
tected over time.
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Participants and Methods: Six individuals with MS pre-selected for
cognitive impairment were evaluated at baseline, 6 months, 12 months,
and 3 to 4 year follow-up. Results were analysed at the level of the in-
dividual using a variation of the reliable change index (RCI) including
an adjustment for practice.
Results: No significant decline or improvement in CTIP performance
was detected over time. However, subjects with MS demonstrated longer
reaction times with increasing task complexity; as do healthy controls.
Conclusions: Methodological considerations may have accounted for
the lack of change over time. Future studies should objectively confirm
cognitive impairment prior to study enrolment. The fact that subjects
with MS show the same pattern as healthy controls on the CTIP sug-
gests that this measure holds promise with regard to its utility at meas-
uring IPS in this population.
Correspondence: Amy Cheng, Psychology, The Ottawa Hospital, 1053
Carling Ave., Ottawa, ON K1Y 4E9, Canada. E-mail: acheng@toh.on.ca

Y. GOVEROVER, N.D. CHIARAVALLOTI, H. WOOD & J. DELUCA.
Fatigue, Cognitive abilities, and functional performance in MS.
Objective: Cognitive fatigue is one of the most common symptoms re-
ported by persons with multiple sclerosis (MS). However, there is no uni-
tary definition of what cognitive fatigue entails and most measures of
cognitive fatigue are self-report questionnaires posing questions related
to cognitive abilities. This study examined the relationship between
measures of cognitive fatigue, performance on tests of cognitive abili-
ties, motor abilities and a task of IADL performance; and questionnaires
assessing affective symptomatology. We hypothesized that scores ob-
tained on the fatigue subscale of the Functional Assessment of Multiple
Sclerosis (FAMS) will be significantly correlated with cognitive per-
formance and affective symptomatology.
Participants and Methods: 78 participants with MS completed the
FAMS fatigue subscale (a self-report measure of mental fatigue), meas-
ures of affective symptomatology; a performance-based test of every-
day functional activity (Executive Function Performance Test; EFPT);
and neuropsychological tests of cognitive and motor performance.
Results: A significant relationship was noted between fatigue and af-
fective symptomatology, but there was no significant relationship be-
tween fatigue and measures of cognitive performance. No significant re-
lationship was observed between fatigue and everyday functional activity.
Conclusions: Results are consistent with prior work showing that self-
reported fatigue is correlated with affective symptoms. Self-reported fa-
tigue was not associated with objective measures of cognitive, motor or
functional performance. These results do not support the idea that cog-
nitive capacity is related to cognitive fatigue.
Correspondence: Yael Goverover, PhD, Occupational Therapy, New York
University, 35 West 4th Street, 11th Floor, New York, NY 10012, United
States. E-mail: yg243@nyu.edu 

Y. GOVEROVER, N.D. CHIARAVALLOTI, H. WOOD & J. DELUCA.
Applying Self-Generated Learning to Improve Recall of functional
Tasks: The Role of Executive Functioning versus Memory Abilities.
Objective: Self-generation is a learning strategy found to improve learn-
ing in healthy persons, as well as persons with Multiple Sclerosis (MS).
However, the degree of benefit from self-generation is negatively impacted
by cognitive deficits. This study examines the relative influence of mem-
ory abilities and executive functioning on the ability to benefit from self-
generated learning for functional tasks in persons with MS. We hypothe-
sized that executive functions will have a greater impact on a person’s ability
to benefit from self-generation, as compared with memory abilities.
Participants and Methods: Participants included 28 individuals with
MS.Awithingroupsdesignwasemployedexaminingperformanceonameal
preparation tasks in two learning conditions: (1) a provided condition in
which information was provided to the participant and (2) a self-generated
condition in which participants self-generated the necessary information.
Recallwasexamined immediately,30-minutes,and1-weekafter initial learn-
ing. Executive functions were tested using the D-KEFS Sorting Test, and
memory was tested using the open-trial selective reminding test (OT- SRT).

Results: A significant correlation was noted between benefit from self-
generation and executive functioning. Multiple regression analysis indi-
cated that performance on the executive functioning task significantly
predicts the degree of benefit obtained from self-generation for the long-
term recall. Thus, persons with MS with better executive skills showed
a greater degree of benefit from self-generation one week after learning.
Conclusions: Executive functioning is crucial for the ability of an in-
dividual with MS to benefit from this strategy use, particularly in re-
gard to long term recall for the newly learned material.
Correspondence: Yael Goverover, PhD, Occupational Therapy, New York
University, 35 West 4th Street, 11th Floor, New York, NY 10012, United
States. E-mail: yg243@nyu.edu 

M.M. HOOGS, A. SMERBECK, S.A. MORROW, B. WEINSTOCK-
GUTTMAN & R.H. BENEDICT. Employment Status Influences the
Accuracy of Self-Reported Cognitive Impairment in Multiple Scle-
rosis (MS).
Objective: Screening tests for cognitive impairment frequently rely on
self-report questionnaires. In MS, such tests have poor validity, as self-
perceptions of ability are influenced by mood. Also, we hypothesize that
the frequency of concrete experiences in which ability is tested is an-
other factor. The workplace may provide such concrete experience and
opportunity for error. Therefore, workplace activity might lead to an ad-
vantage in accurate self-report of cognitive ability. We tested this hy-
pothesis to determine if vocational status influences accuracy of self-re-
ported cognitive impairment in MS.
Participants and Methods: Subjects were 314 MS patients; 175 em-
ployed, and 139 subjects unemployed. Groups were roughly equivalent
across demographic variables, and both groups contained subjects clas-
sified as normal and impaired on neuropsychological (NP) testing. Lin-
ear relationships were compared between subjective impairment, meas-
ured by the MS Neuropsychological Screening Questionnaire (MSNQ),
and NP testing between groups.
Results: Using Fisher’s z, there was a markedly stronger relationship
(z= -3.10) between Symbol Digit Modalities Test (SDMT) performance
and MSNQ in employed (r = -.377, p<.01) vs. unemployed patients (r
= -.039, ns). Similar relationships were found on Brief Visuospatial Mem-
ory Test - Revised (BVMTR) Total Learning (z= -2.29), BVMTR Delay
(z= -2.17), and Delis-Kaplan Executive Function System (DKEFS) Sort-
ing (z= -2.23).
Conclusions: These findings suggest a unique opportunity for develop-
ing new screening measures. Reflecting on changes in functional ability
at work provides fairly concrete and specific behaviors for consideration.
In the absence of routine NP assessment, improved screening measures
are necessary to identify early or mild cognitive impairment in MS.
Correspondence: Marietta M. Hoogs, State University of New York at
Buffalo, 409 Baldy Hall, University at Buffalo, Buffalo, NY 14260, United
States. E-mail: mmhoogs@buffalo.edu 

M.M. HOOGS, S.A. MORROW, A. SMERBECK & R.H. BENEDICT.
Type D Personality and its Correlates in Multiple Sclerosis Patients.
Objective: Individual personality traits, as well as configurations of
traits representing personality types, have been associated with specific
mental/physical health outcomes. In the case of multiple sclerosis (MS),
research has relied mainly on trait approaches, using the gold standard
Five Factor Model. We aimed to identify differences in traits between a
sample of MS patients and healthy controls, and further, to identify re-
lationships among those traits.
Participants and Methods: Subjects included 376 MS patients and
88 healthy subjects, roughly equivalent across demographic variables.
Linear relationships were compared among five personality trait do-
mains (neuroticism, extroversion, openness, agreeableness, and consci-
entiousness), measured by the NEO Five-Factor Inventory (NEO-FFI)
between MS and healthy subjects.
Results: MS patients had significantly higher mean neuroticism (t= -
5.519, p<.0001), and lower extroversion (t=5.338, p<.0001), and con-
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scientiousness (t=3.607, p<.0001). Using Fisher’s z, there was a signif-
icantly stronger relationship (z=2.77) between neuroticism and extro-
version in MS patients (r= -.478, p<.01) vs. controls (r= -.185, ns),
and between neuroticism and openness (z=2.15) in MS vs. controls. In
MS patients, neuroticism, extroversion, and conscientiousness were sig-
nificantly associated with higher depression and fatigue. Extroversion
and conscientiousness were also significantly associated with neurolog-
ical disability, measured by EDSS.
Conclusions: Results confirm trait differences, and also suggest type
differences between MS patients and normal controls. The Type D per-
sonality configuration is supported in this sample, and is associated with
depression, fatigue, and neurological disability. Further research is needed
to confirm Type D personality in this population, and to determine its
association with more specific, and broader health outcomes.
Correspondence: Marietta M. Hoogs, State University of New York at
Buffalo, 409 Baldy Hall, University at Buffalo, Buffalo, NY 14260, United
States. E-mail: mmhoogs@buffalo.edu 

G. GIAGLIS, S. KYRIAZIDOU, E. PARASKEVOPOULOU, N. TAS-
COS & M.H. KOSMIDIS. Evaluating Premorbid Level: Preliminary
Findings regarding the Vulnerability of Scores on Cognitive Mea-
sures in Patients with MS.
Objective: To evaluate the neuropsychological measures least vulnera-
ble to cognitive decline in young patients with multiple sclerosis (MS).
Participants and Methods: We administered four vocabulary tests
(WAIS-III Vocabulary, Greek versions of Spot-The-Word (STW), Syn-
onyms and Accentuation tests) and two abstract thinking tests (WAIS-
III Matrix Reasoning and a five-component reasoning test) to 11 hospi-
talized relapsing-remitting MS patients (6 men, mean age: 31.5±5.28
years, education: 13.7±2.57 years). Using propensity score matching,
we selected 33 healthy adults matched for gender, age and education
(16 men, mean age: 31.9±8.50 years, education: 13.1±3.55 years) from
a pool of 318 research participants. Logistic regression analysis was used
to estimate the ability of each test to differentiate between MS and healthy
groups.
Results: In the healthy adults pool, the four vocabulary tests correlated
highly with each other (r’s>0.70). The matched healthy sample per-
formed better than MS patients on all tests except STW (86.7% vs.
88.8% correct) and Accentuation (77.2% vs. 76.2% correct), on which
the two groups had almost identical scores. The WAIS-III Vocabulary
subscale was the only measure that differentiated the two groups with
statistical significance (p=0.045, 73.0% vs. 64.2%). The remaining tests
(abstract thinking and synonyms) showed some group discrepancies,
which did not reach statistical significance, probably due to the small
sample size.
Conclusions: STW and Accentuation tests appear to be the best ‘hold’
measures for estimating premorbid cognitive ability in young, hospital-
ized patients with MS. The WAIS Vocabulary subscale is cognitively
demanding and appears vulnerable to the cognitive decline character-
istic of moderate-to-high severity MS.
Correspondence: Georgios Giaglis, Aristotle University of Thessaloniki,
S.Tsakmani 20, Langadas 57200, Greece. E-mail: giaglis@auth.gr 

M.A. LANGILL, C. ANDERSON & B.A. PARMENTER. Remediation
Efficacy of the Memory Notebook for Patients with Memory Dys-
function in Multiple Sclerosis: Follow-Up after One Year.
Objective: Multiple Sclerosis (MS) is a neurodegenerative disease of the
central nervous system. Cognitive impairment is a relevant, but often over-
looked contributor to disability and unemployability in MS, with memory
dysfunction reported in 40-60% of MS patients (Maurelli et al., 1992; Ron,
1986). This study investigated the efficacy of an 8-week memory note-
book treatment for MS patients with memory dysfunction at 1-year post-
treatment. As was found immediately following the 8-week treatment
(Langill & Parmenter, 2009), it was hypothesized that participants in the
memory notebook training group (MNG) would continue to report im-
proved mood compared to the control group (CG) at 1-year follow-up.

Participants and Methods: 12 MS outpatients with either a score indi-
cating mild-to-moderate impairment on an objective memory test (i.e., the
CVLT-II or the BVMT) or a self-report of a decline in memory, were ran-
domly assigned to either the MNG, or the CG (for supportive psychother-
apy). Both groups received 8 training sessions of 1.5 hours over 8 weeks.
Data collection points included pre-study, post-study and at 1 year follow-
up.Theprimaryoutcomemeasureswere theCenter forEpidemiologicStud-
ies Depression Scale (CES-D) and Everyday Memory Questionnaire (EMQ).
Secondary measures included the FAMS-2, STAI and ZAS. All investiga-
tions were between-groups comparisons of pre-post-1-year change.
Results: Consistent with the post-8-week treatment results (Langill & Par-
menter, 2009), a greater improvement of depression symptoms was seen for
theMNGthantheCG(p=.04)whichwasmaintainedafteroneyear (p=.03).
Non-significant changes were seen for the MNG in clinically therapeutic di-
rections on all other measures, which were also maintained after one year.
Conclusions: This trial supports the efficacy of memory notebook train-
ing for distress reduction in MS, with maintained findings after one year.
More research is required regarding the effectiveness of this remediation
tool for memory abilities.
Correspondence: Michelle A. Langill, Ph.D., Psychology, Washington
State University, 109-2485 W.Broadway, Vancouver, BC V6K 2E8,
Canada. E-mail: malangill@gmail.com 

V.M. LEAVITT, J.F. SUMOWSKI, N.D. CHIARAVALLOTI &
J. DELUCA. Can Executive Dysfunction in Multiple Sclerosis Be Ex-
plained by Processing Speed Deficits?
Objective: Individuals with multiple sclerosis (MS) demonstrate cogni-
tive deficits on tests of executive functioning and processing speed (PS).
We hypothesized that PS decrements may explain the deficits shown in
executive functions.
Participants and Methods: 28 healthy controls (HC) were compared to
29 age- and education- matched individuals with MS on tasks of executive
functioning that either incorporatedaprocessing speedelement (e.g.,DKEFS
Trail Making Number-Letter Switching), or made no processing speed de-
mands (e.g., WCST total categories). Processing speed within a task was
controlled for using a regression analysis with speed as a covariate (e.g.,
Stroop Color-Word Interference with Stroop Color Naming as a covariate).
Results: The MS group did significantly worse than HC on all tasks of
executive function with a processing speed element. In contrast, no sig-
nificant between-group differences were seen on executive tasks that
made no processing speed demands. Furthermore, regression analysis
determined that when speed was a covariate within a particular task,
the between-group performance differences were no longer significant.
Conclusions: While individuals with MS demonstrate deficits on tests
of executive function, performance decrements do not seem to be due
to impaired executive skills, but rather to PS. Thus, interpretation of
performance on such tests must be done cautiously.
Correspondence: Victoria M. Leavitt, Ph.D., Neuropsychology and Neu-
roscience Laboratory, Kessler Foundation Research Center, 100 Exec-
utive Drive, ste 10, West Orange, NJ 07052, United States. E-mail:
vleavitt@kesslerfoundation.org 

V.M. LEAVITT, J.F. SUMOWSKI, G.R. WYLIE, J. DELUCA &
N.D. CHIARAVALLOTI. Activation Within the Default Network
Uniquely Predicts Cognitive Status in Multiple Sclerosis Over and
Above Brain Atrophy.
Objective: Individuals with multiple sclerosis (MS) demonstrate deficits
in processing speed and learning/memory; however, even the best esti-
mate of MS disease progression (brain atrophy) accounts for less than
half the variance in cognitive status. Functional magnetic resonance im-
aging (fMRI) may be used to improve prediction of cognitive dysfunc-
tion in MS: research has demonstrated abnormal activation within the
brain’s default network (DN) among numerous neurological popula-
tions. Here, the aim was to determine whether DN activity can uniquely
predict cognitive dysfunction in MS beyond that predicted by atrophy.
Participants and Methods: fMRI was employed to quantify total
activation within the DN during a low-load task (visual monitor-
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ing) in 30 individuals with MS. Brain atrophy was estimated with
third ventricle width. Correlations were calculated between brain
atrophy and behavioral measures of processing speed (SDMT) and
learning/memory (SRT: Total Learning, Delayed Recall). Correla-
tions were also calculated between behavioral measures and DN
activity.
Results: Atrophy was significantly negatively associated with SDMT (r
= -0.52), SRT total learning (r = -0.41), and SRT delayed recall (r = -
0.41). Total DN activation was significantly positively associated with
SDMT (r = 0.39), SRT total learning (r = 0.41), and SRT delayed re-
call (r = 0.42). Importantly, the unique contribution of DN to cognitive
performance remained after controlling for atrophy.
Conclusions: DN activity improves prediction of cognitive dysfunction
in individuals with MS by accounting for unique variance in neu-
ropsychological task performance over and above atrophy. DN activ-
ity may be a neurophysiological marker of cerebral efficiency in MS
patients.
Correspondence: Victoria M. Leavitt, Ph.D., Neuropsychology and Neu-
roscience Laboratory, Kessler Foundation Research Center, 100 Exec-
utive Drive, ste 10, West Orange, NJ 07052, United States. E-mail:
vleavitt@kesslerfoundation.org 

A. OZURA, P. ERDBERG & S. SEGA. Personality characteristics,
Coping and Self-esteem; a Rorschach Investigation with Multiple
Sclerosis Patients.
Objective: A chronic neurological disease with an uncertain course such
as multiple sclerosis (MS) brings a number of stressful experiences,
while it may at the same time affect ability to cope with such prob-
lems. Personality changes and coping strategies in patients with MS
have been much less studied than cognitive deficits. Our study focused
on exploring personality characteristics of MS patients using the
Rorschach test.
Participants and Methods: We included 52 patients with MS. The
Rorschach Test was administered and subsequently coded by the Com-
prehensive System.
Results: Our finding show that our sample seems to largely rely on a
simplifying style of coping with problems. They perceive themselves as
functioning less competently than others, at some cost to their self-esteem.
Conclusions: The findings in our sample imply that these patients, due
to their simplifying style of processing information, might have special
needs in terms of communication with healthcare providers, decision
making and adherence to their treatment plans. It is important to con-
sider personality as well as cognitive changes in neurological disorders.
Correspondence: Ana Ozura, BSc, Division of Neurology, University Med-
ical Centre Ljubljana, Zaloska 2, Ljubljana 1000, Slovenia. E-mail:
ana.ozura@kclj.si 

A.R. RABINOWITZ & P.A. ARNETT. Depression and Quality of Life
in Patients with MS: Unique and Shared Mechanisms.
Objective: Research suggests that depression in MS patients is related
to both disease-related disability and psychosocial protective factors.
However, less is known about quality of life (QOL), an important psy-
chological outcome to patients and their families. The present study used
path-analysis to evaluate factors related to depression and QOL in MS
patients.
Participants and Methods: Eighty-nine MS patients were adminis-
tered a battery of self-report questionnaires including the Chicago Mul-
tiscale Depression Inventory (CMDI) and the Functional Assessment of
MS (FAMS), along with measures of social-support, pain-interference,
coping-style, MS-related attitudes, sickness-impact, fatigue, and the
EDSS. Using Mplus, four nested path models simultaneously predicting
CMDI mood and evaluative score (depression) and FAMS general con-
tentment score (QOL) were evaluated for overall and comparative fit.
Results: The best fitting most parsimonious model contained the fol-
lowing unique significant paths to depression: active coping and sick-
ness-impact on sleep. QOL was uniquely predicted by venting emo-

tions coping and EDSS. MS related attitudes, number of social supports,
physical fatigue, and social fatigue had significant relationships to both
constructs. The retained model satisfied criteria for good model fit
(CFI=.98; RMSEA=.08; SRMR=.01). R2 values for QOL and depres-
sion were .65 and .58 respectively.
Conclusions: These findings indicate that factors related to physical
disability (e.g. ambulation and fatigue) as well as psychosocial resilience
factors (e.g. social support and coping) may lead to differences in de-
pression and QOL for MS patients. The final model suggests that these
outcomes have both unique and shared mechanisms. The clinical and
theoretical implications of these findings will be discussed.
Correspondence: Amanda R. Rabinowitz, M.S., Psychology, Pennsylva-
nia State University, 1651 Highlandon Court, State College, PA 16801,
United States. E-mail: arr200@psu.edu 

K.A. RYAN, L.J. RAPPORT & K. TELMET HARPER. Driving Sta-
tus and Community Integration in Multiple Sclerosis.
Objective: Driving a motor vehicle is integral to independence, com-
munity participation, and activities of daily living, but research on the
relationship between driving cessation and community integration among
individuals with MS is sparse. Our previous research showed that a siz-
able portion of MS patients experience substantial difficulties in com-
munity integration, and approximately one quarter ceased driving, but
the relation between those outcomes has not been addressed.
Participants and Methods: Seventy-eight patients with clinically-def-
inite MS and their caregivers participated. This study examined objec-
tive (social integration, social mobility, and occupation as rated by the
caregiver) and subjective (e.g., feelings of connectedness and social par-
ticipation as rated by the patient) measures of community integration,
disease characteristics (obtained from medical records), and social sup-
port among 57 drivers and 18 non-drivers with MS.
Results: Multivariate analysis of covariance (MANCOVA) indicated that
drivers had more social connections and made more productive use of
their time than non-drivers, even after accounting for disease severity,
duration of illness, income, and perceived social support. Non-drivers
used more alternative transportation than drivers, but overall use of al-
ternative transportation was negatively associated with all community
integration outcomes except social mobility.
Conclusions: These findings suggest that driving status has consider-
able influence on community integration among individuals with MS.
Social support may partly buffer the adverse subjective effects of driv-
ing cessation; however, neither it nor alternative transportation can ad-
equately compensate for the loss of independent driving on social inte-
gration and productive use of time. Interventions should be targeted to
maintain community integration, especially among MS patients who
cease driving.
Correspondence: Kelly A. Ryan, Ph.D., The University of Michigan, 2101
Commonwealth, Suite C, Ann Arbor, MI MI, United States. E-mail:
karyan@umich.edu 

L. LEPOW, J. VAN SWERIGAN, A.M. STRUTT, M. YORK &
P. SCHULZ. Frontal and Temporal Lobe Involvement on Verbal Flu-
ency measures in ALS.
Objective: Amyotrophic Lateral Sclerosis (ALS) has been associated
with changes in frontal and temporal lobe-mediated cognitive and be-
havioral functions. We sought to evaluate these functions in verbal flu-
ency measures using standard scoring methods and Troyer’s (1997) and
Abwender’s (2001) clustering and switching component processes scor-
ing systems.
Participants and Methods: We examined cognition using phonemic and
semantic verbal fluency tasks in 49 ALS patients and 25 healthy controls.
A subset of the ALS patients was classified into ALS-intact, ALS with mild
cognitive impairments (ALS-mild), andALSwithFrontotemporaldementia
(ALS-FTD) based on a comprehensive neuropsychological evaluation.
Results: ALS patients exhibited decreased overall lexical and semantic
fluency as compared to healthy controls. Troyer’s scoring method sug-
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gested both frontal and temporal involvement in ALS cognitive decline,
with the total ALS sample generating fewer clusters and the ALS-mild
and ALS-FTD patients also switching less often between clusters. Ab-
wender’s scoring system revealed predominantly temporal lobe in-
volvement in ALS patients; however, the ALS-FTD patients also demon-
strated declines in switching suggesting additional frontal lobe
involvement with increased cognitive dysfunction.
Conclusions: These results suggest that verbal fluency measures are
sensitive in identifying both frontal and temporal lobe involvement in
cognitive declines associated with ALS, particularly when the compo-
nent processes are evaluated.
Correspondence: Michele York, Ph.D., Neurology, Baylor College of Med-
icine, 6501 Fannin, ND302, Houston, TX 77030, United States. E-mail:
myork@bcm.edu 

J.F. SUMOWSKI, N. CHIARAVALLOTI, G. WYLIE & J. DELUCA.
MRI Evidence for the Primary Learning Deficit hypothesis in Mul-
tiple Sclerosis.
Objective: Memory impairment is prevalent among persons with Mul-
tiple Sclerosis (MS). Although memory problems were traditionally con-
sidered the result of retrieval failure, more recent evidence supports a
primary deficit in learning / acquisition. To help clarify this issue, we
examined the relationship between disease severity (i.e., brain atrophy)
and both learning and memory.
Participants and Methods: Thirty-seven persons with clinically definite
MS (age: 44.3 ± 7.4, disease duration = 10.1 ± 7.1 years) participated.
Learning and memory were assessed with the open-trial Selective Re-
minding Test (SRT). Brain atrophy was estimated from third ventricle
width measured on high resolution MR images (MPRAGE). Partial corre-
lations were performed between brain atrophy and SRT total learning
and delayed recall controlling for age. ANOVA was used to examine the
relationship between brain atrophy and recall across SRT learning trials.
Results: Brain atrophy was associated with lower total learning (rp = -
.36, p < .05) and lower delayed recall (rp = -.41, p < .05). Importantly, at-
rophy was not significantly associated with delayed recall when control-
ling for total learning (rp = -.23, p > .1), suggesting little unique association
between MS disease and poor retrieval independent of initial learning prob-
lems. Brain atrophy was also associated with slower learning across SRT
trials, with a peak association on the fourth trial (rp = -.55, p = .001).
Conclusions: MS disease progression is associated with inefficient ini-
tial learning, with no reliable impact on retrieval independent of learn-
ing. These results indicate a primary learning deficit in MS, which sec-
ondarily leads to poor retrieval.
Correspondence: James F. Sumowski, Ph.D., Neuropsychology & Neu-
roscience Laboratory, Kessler Foundation Research Center, 300 Exec-
utive Drive, Suite 10, West Orange, NJ 07042, United States. E-mail:
jsumowski@kesslerfoundation.org 

L.H. SWEET, S.D. VANDERHILL, B.A. JERSKEY, N.M. GORDON,
R.H. PAUL & R.A. COHEN. Subvocal Articulatory Rehearsal dur-
ing Verbal Working Memory in Multiple Sclerosis.
Objective: Verbal working memory (VWM) and cognitive processing
speed are frequently impaired among patients with Multiple Sclerosis
(MS). This study was designed to dissociate VWM components of sub-
vocal rehearsal and memory buffering, and to determine the influence
of information processing speed on VWM. Subvocal rehearsal was ex-
pected to be more affected by MS than short-term memory buffering.
Furthermore, worse subvocal rehearsal was predicted to be specifically
related to slower cognitive processing.
Participants and Methods: Fifteen mild to moderately disabled (mean
MS functional composite z-score = -2.11) MS patients were adminis-
tered a neuropsychological battery assessing VWM, processing speed,
mood, fatigue, and disability. Participants performed a 2-Back VWM
task with modified nested conditions designed to increase subvocal re-
hearsal (via inter-stimulus interval) and short-term memory buffering
demands (via phonological similarity).

Results: Performance during these 2-Back conditions did not signifi-
cantly differ and both exhibited strong positive correlations with dis-
ability. However, only scores on the subvocal rehearsal 2-Back were
significantly related to performance on the remaining test battery, in-
cluding processing speed (Symbol Digit Modalities Test; r = .61, p = .02)
and depressive symptoms (Chicago Multiscale Depression Inventory; r
= -.60, p = .02).
Conclusions: Findings suggest that VWM performance during increased
subvocal rehearsal demands is specifically influenced by cognitive pro-
cessing speed and depressive symptoms.
Correspondence: Lawrence H. Sweet, Brown University, 345 Blackstone
Blvd, Providence, RI 02906, United States. E-mail: lawrence_sweet@
brown.edu 

G.A. VARGAS & P.A. ARNETT. Performance Variability Predicts Fu-
ture Disability in MS.
Objective: Multiple Sclerosis (MS) has an unpredictable disease course. If
methods were identified for predicting worsening disability, they could po-
tentially improve patient treatment. Existing tests of neurocognitive func-
tioning show weak or inconsistent relationships with current and future
disability. Variability in neuropsychological test performance is rarely stud-
ied and could be a promising way of identifying patients at risk for decline.
Participants and Methods: 51 MS patients were tested at two time points
approximately fouryearsapart.Atboth timepoints theyweregiven two tests
of verbal fluency, two tests of memory, and three tests of processing speed.
Z scores were calculated for each cognitive test and the standard deviation
of these Z scores was used as a measure of performance variability. At both
timepointspatientsweregiven theExpandedDisabilityStatusScale (EDSS)
and at time two they were also given the Multiple Sclerosis Functional Com-
posite (MSFC), a newer and more comprehensive disability measure.
Results: In a hierarchical regression model, increased neurocognitive
performance variability at time one predicted worse overall MSFC scores
at time two, even after controlling for disability at time one (Δr2=.25,
p<.01). Specifically, neurocognitive variability at time one predicted the
cognitive functioning score of the MSFC at time two (p<.001), and not
the upper or lower limb motor functioning scores. Disability at time
one alone did not predict MSFC scores at time two.
Conclusions: Neurocognitive performance variability appears to be a
marker for worsening disability, at least in the cognitive domain. Pos-
sible causal relationships will be discussed.
Correspondence: Gray A. Vargas, BA, Clinical Psychology, Penn State
University, 1218 S. Allen St., #19, State College, PA 16801, United
States. E-mail: gav111@psu.edu 

Forensic Neuropsychology

J. DENBOER & S. HALL. Children’s Performance on Memory for
Complex Pictures©
Objective: This study highlights preliminary results from children on a
new symptom validity test (SVT), entitled Memory for Complex Pic-
tures (MCP). The MCP is a computerized measure employing 50 high-
resolution color photographs of complex visual scenes presented over
two trials. This test has shown strong psychometric characteristics, in-
cluding equivalent specificity and better sensitivity when compared to
the TOMM (DenBoer & Hall, 2008) and, when compared to the WMT,
equivalent specificity and sensitivity (DenBoer & Hall, 2009). The MCP
has also shown excellent face validity (DenBoer & Hall, 2007).
Participants and Methods: In this study data was collected from child
and adolescent patients (mean age = 10 years) who were referred for
neuropsychological evaluation due to concerns of learning disorders
and/or attention deficit hyperactivity disorder (ADHD).
Results: Results showed that the child/adolescent sample achieved pass-
ing scores on the MCP, obtaining an average MCP Trial 1 score of 43.63
(SD = 6.14) and an average MCP Trial 2 score of 45.50 (SD = 6.95).
Notably, children acheived significantly better MCP performance than
adults currently involved in litigation.
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Conclusions: Research has begun to highlight the possibility of neu-
ropsychological malingering in the pediatric/adolescent population (Don-
ders, 2005). For example, Lu and Boone (2002) reported a case of sus-
pected malingering of cognitive symptoms in a 9-year-old child involved
in litigation. Further information on pediatric and adolescent malin-
gering, respectively, can be found in Faust, Hart, and Guilmette (1988)
and Faust, Hart, Guilmette, and Arkes (1988).
Correspondence: John DenBoer, Ph.D., Clinical Neuropsychology, Ari-
zona Neurological Institute, 8830 W. Irma, Peoria, AZ 85382, United
States. E-mail: jwdenboer@yahoo.com 

Language and Speech Functions/Aphasia

H. TELLEZ, N.A. BALDERAS, E.S. NÚÑEZ & M. ZEPEDA. Differ-
ences in the Development of Metacognitive Strategies among
School Children.
Objective: The aim of this study is to observe the development of
metacognitive skills in children between 4 and 12 years and analyze
whether there is a gender difference in the performance of tasks that
involve metacognitive linguistic analysis.

Participants and Methods: A population of men and women between
4 and 12 years old coursing pre-primary and primary school in the city
of Monterrey, Nuevo Leon, Mexico, was chosen to be applied of a bat-
tery of tests consisting in the following: Stories Happé 1999, history of
chocolate by Wimmer and Perner, embarrassing story Baron-Cohen
1999, Stone, Gregory 2002
Results: We found out that a significant difference in the resolution of
metacognitives tasks exists between men and women, where a better
performance in the girls was observed. According to the errors found,
the analysis metacognitive was the most frequent type of error in men
and comprehension errors in women. Additionally we observe that the
greater the school degree is less possibilities to commit misconceptions
in both sexes exist.
Conclusions: The differences found between men and women can be
explained due to the earlier cognitive and language development in
women than in men. Besides, the fact of having found less errors among
both sexes at greater ages is due to a greater maturation development.
These results establish a base for the study of the metacognition mis-
conceptions development in both sexes.
Correspondence: Humberto Tellez, Mtro., Neuropsicologia, Facultad de
Psicolgia, Universidad Autonoma de Nuevo Leon, Mutualismo #110 col.
Mitras centro, Monterrey 64460, Mexico. E-mail: humberto.tellezol@
uanl.edu.mx 

FRIDAY AFTERNOON, FEBRUARY 5, 2010

Invited Address:
The Emotional Brain

Speaker: Joseph LeDoux

12:00–1:00 p.m. 

J. LEDOUX. The Emotional Brain.
Given that “emotion” is hard to define, how can we pursue the nerual
basis of emotion. One way is to pick one emotion, such as fear, and learn
as much about it as we can. In this talk, I will discuss my research on
fear and the brain, and the implicaitons for “emotion” in general as well
as for understanding fear and anxiety disorders.
Correspondence: Joseph LeDoux, PhD, NYU, 4 Washington Place, New
York, NY 10011, United States. E-mail: ledoux@cns.nyu.edu

Symposium 9:
Evidence-Based Management of Sport-Related

Concussion

Chair: Christopher Randolph

Discussant: Scott Millis

2:00–3:30 p.m. 

C. RANDOLPH & M.W. KIRKWOOD. What are the real risks of
sport-related concussion, and which are modifiable?
Objective: To identify and quantify the risks associated with sport-re-
lated concussion, including the incidence of catastrophic outcome (death
or permanent disability), same-season repeat concussion, “delayed”
recovery, and late-life effects of concussion.
Participants and Methods: A retrospective review of data on cata-
strophic injuries from 10 years of American football at all levels of com-
petition, as well as review of the peer-reviewed literature that bears upon
this issue.

Results: Rates of injuries are presented, and the potential for various
management strategies to modify these injuries are discussed.
Conclusions: Serious short-term consequences of these injuries are ex-
tremely rare, and unlikely to be modified by management strategies
dependent upon “baseline” neurocognitive testing. The need for addi-
tional research into the long-term consequences of repetitive sport-re-
lated head injury is discussed.
Correspondence: Christopher Randolph, PhD, Neurology, Loyola Uni-
versity Medical Center, 1 East Erie, Suite 355, Chicago, IL 60611, United
States. E-mail: crandol@lumc.edu 

W.B. BARR, C. RANDOLPH & M. MCCREA. Update on “base-
line” testing and symptom checklists in managing sport-related
concussion.
Objective: To review the psychometric and clinical validity data for var-
ious computerized as well as pencil-and-paper batteries for the assess-
ment of sport-related concussion, and to present an empirically-de-
rived symptom checklist for monitoring subjective symptoms
Participants and Methods: A brief review of data from all pub-
lished, prospective controlled studies of the application of neu-
rocognitive test batteries will be presented. In addition, the empiri-
cal derivation of a brief symptom checklist, obtained from a study
involving over 16,000 baseline assessments and 641 concussed ath-
letes, will be presented.
Results: The neurocognitive impairments detected by “baseline” test
batteries follow sport-related concussion are very mild and transient,
typically lasting no more than a few days. In addition, the low test-
retest reliability of most of these instruments undermines their utility
for individual decision-making. The empirically-derived symptom
checklist (CSI) proved to be as sensitive as longer checklists in track-
ing recovery.
Conclusions: To date, there is insufficient data from prospective, con-
trolled studies to support the use of “baseline” neurocognitive testing in
routine clinical management of sport-related concussion. Subjective
symptoms related to concussion can be effectively monitored with a brief
(12-item) scale.
Correspondence: Christopher Randolph, PhD, Neurology, Loyola Uni-
versity Medical Center, 1 East Erie, Suite 355, Chicago, IL 60611, United
States. E-mail: crandol@lumc.edu 
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M. MCCREA, K.M. GUSKIEWICZ, W.B. BARR, C. RANDOLPH,
T.A. HAMMEKE & J.P. KELLY.The natural history of recovery from
concussion, and the effects of a symptom-free waiting period on
recovery.
Objective: Although there are over two dozen competing guidelines for
the management of sport-related concussion, they are all in agreement
that players should be symptom-free before returning to competition.
To date, however, the effects of observing a symptom-free waiting pe-
riod on outcome have never been explored.
Participants and Methods: Three combined prospective, controlled
studies on the recovery from sport-related concussion are presented,
including 16,624 player-seasons and 635 concussions with baseline and
follow-up assessments of symptoms, neurocognitive test performance,
and balance.
Results: A review of the natural history of recovery for these 635 play-
ers is presented. In addition, it was determined that ~40% of this group
was returned to play prior to becoming symptom-free. Contrary to ex-
pectations, there was no difference in outcome between these athletes
and those for whom a symptom-free waiting period was observed.
Conclusions: The observance of a symptom-free waiting period did not
appear to reduce the risk of a same-season repeat concussion or alter
the natural history of recovery from concussion. The results are dis-
cussed within the context of the ongoing evolution of an evidence-based
approach to the management of sport-related concussion.
Correspondence: Christopher Randolph, PhD, Neurology, Loyola Uni-
versity Medical Center, 1 East Erie, Suite 355, Chicago, IL 60611, United
States. E-mail: crandol@lumc.edu 

T.A. HAMMEKE, C. RANDOLPH, M. MCCREA & W.B. BARR. Syn-
thesis of available data and suggested rational approach to the man-
agement of sport-related concussion.
Objective: To summarize the findings from the presentations on risk,
natural history of recovery, effects of observing a symptom-free waiting
period, and review of assessment techniques to inform a practical, ra-
tional approach to managing sport-related concussion
Participants and Methods: N/A
Results: The bulk of the evidence suggests that there is no role for rou-
tine “baseline testing in the management of these injuries, but that close
observation of acute symptoms may enable rapid responding in rare
cases of catastrophic outcome. Recovery from most injuries can be mon-
itored via symptom checklist, and “atypical” recovery should prompt
referral to appropriate clinician specialists (e.g., clinical neuropsychol-
ogist, neurologist).
Conclusions: There is insufficient evidence to support any rigid guide-
line for the management of sport-related concussion, and these cases are
best managed on an individual basis, following the general principles
detailed above.
Correspondence: Christopher Randolph, PhD, Neurology, Loyola Uni-
versity Medical Center, 1 East Erie, Suite 355, Chicago, IL 60611, United
States. E-mail: crandol@lumc.edu 

C. RANDOLPH, S. MILLIS, C. RANDOLPH, M. MCCREA, W. BARR
& T. HAMMEKE. Evidence-Based Management of Sport-Related
Concussion.
Symposium Description: Over the past decade or two, a great deal of
attention has been paid in both the popular and scientific literature to
the management of sport-related concussion. There has been a prolif-
eration of competing guidelines over this period of time, as well as wide-
spread marketing of “baseline” neurocognitive tests to aid in managing
these injuries. To date, however, little attention has been paid to the na-
ture of the risks associated with these injuries, and none of the guide-
lines are based upon evidence suggesting that they actually modify risk.
The present symposium was designed to provide a review of the nature
of the risks associated with these injuries and describe a rational, evi-
dence-based approach to managing sport-related concussions based
upon the cumulative literature to date.

Correspondence: Christopher Randolph, PhD, Neurology, Loyola Uni-
versity Medical Center, 1 East Erie, Suite 355, Chicago, IL 60611, United
States. E-mail: crandol@lumc.edu 

Poster Session 7:
Dementia (Subcortical, Specific Disorders, MCI,
etc.), Emotional Processes, Imaging (Structural),

TBI (Child), Visoespatial
Functions/Neglect/Agnosia 

3:45–5:15 p.m.

Dementia (Subcortical, Specific Disorders,
MCI, etc.)

K.J. BANGEN, K. RESTOM, T.T. LIU, C.E. WIERENGA, A.J. JAK &
M.W. BONDI. Resting State Cerebral Blood Flow and Brain Activa-
tion during Memory Encoding in Mild Cognitive Impairment: An
Arterial Spin Labeling Study.
Objective: Individuals with mild cognitive impairment (MCI) demon-
strate changes in brain structure and function relative to cognitively nor-
mal older adults. Using arterial spin labeling (ASL), we assessed dif-
ferences in resting state cerebral blood flow (CBF) as well as functional
CBF and blood oxygenation level dependent (BOLD) signal response to
memory encoding in the medial temporal lobes (MTL) between indi-
viduals with MCI and cognitively normal older adults.
Participants and Methods: T1-weighted and ASL MRI scans at rest
and during picture encoding were acquired for 32 nondemented older
adults, including 22 cognitively normal individuals (mean age = 74.6
years) and 10 with MCI (mean age = 78.0 years). Manually outlined
regions of interest were used in the calculation of brain volume.
Results: Analyses showed no significant between-group differences in
age or MTL volumes (p > .10). However, individuals with MCI demon-
strated a trend toward reduced resting state CBF (p = .08). There were
no statistically significant differences in functional CBF or BOLD be-
tween the two groups. Across all participants, greater percent change
CBF during memory encoding was significantly associated with better
performance on a memory measure administered outside of the scan-
ner (r = .34, p = .04).
Conclusions: Findings provide support for the possibility of differences
in resting state physiology between individuals with MCI and their cog-
nitively normal counterparts. Such baseline differences may influence
CBF and BOLD activation and should be taken into account when in-
terpreting findings, especially in the presence of risk factors that may
alter metabolic or vascular mechanisms.
Correspondence: Katherine Bangen, San Diego State Univ/UC San Diego
Joint Doctoral Program in Clinical Psychology, 932 14th Street, Apt. 3,
Santa Monica, CA 90403, United States. E-mail: kbangen@ucsd.edu 

J. BOL, S. GROSSMAN, M. GROWDON, J. JUNG, P. POORZAND,
C. STANLEY, B. MILLER & K. RANKIN.Why do Socially Intact Neu-
rodegenerative Disease Patients Fail CognitiveTheory of MindTasks?
Objective: Though Alzheimer’s disease (AD) patients typically main-
tain intact social behavior early in their disease, they perform as badly
as frontotemporal dementia (bvFTD) patients on cognitive theory of
mind (ToM) tasks. We investigated whether neurodegenerative disease
(NDG) patients fail ToM tasks due to the heavy cognitive demands of
ToM, and determined which cognitive domains primarily contribute to
ToM performance.
Participants and Methods: Seventy-three subjects (13 bvFTD, 13
AD, 5 semantic dementia [SemD], 4 progressive nonfluent aphasia
[PNFA], 20 other/mixed dementia patients [MIX], 18 healthy older
controls [NC]) were tested with a 12-item cognitive ToM task based
on Gregory (2002) with first-order, second-order, and control task sub-
scales, as well as neuropsychological measures of verbal and non-ver-
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bal memory, naming, visuospatial skills, verbal fluency, set shifting,
working memory, and emotion identification . Patients were mildly
demented and did not differ by severity (Clinical Dementia Rat-
ing=0.7±0.6) or education (17.7±2.1 years). All cognitive variables
were regressed on ToM performance, controlling for age, sex, and con-
trol task.
Results: All groups but SemDs failed both first- and second-order
ToM tasks compared with NCs (p<.05). Seventy-four percent of vari-
ance in first-order and 69% of second-order ToM was predicted by
models (p<0.0001) including memory, working memory, and con-
trol task performance, with no other cognitive domains remaining
significant
Conclusions: This study extends previous research indicating that a
domain-specific “mentalizing” deficit is not at the root of cognitive ToM
deficits seen in bvFTD, and provides new evidence that domain-gen-
eral cognitive failures in memory and working memory are adequate to
account for ToM deficits in NDG patients.
Correspondence: Jessica Bol, jessica bol, UCSF, 1649 powell st, San
Francisco, CA 94133, United States. E-mail: bol.jessica@gmail.com 

J.N. COPELAND, H.R. GRIFFITH & D.C. MARSON. Qualitative
Comparison of Clock Drawing Errors in Patients with Parkinson’s
Disease Dementia and Alzheimer’s Disease.
Objective: This study explored clock drawing errors in Parkinson’s
disease dementia (PDD) patients and Alzheimer’s disease patients (AD).
Participants and Methods: 35 PDD patients, matched demographi-
cally with 35 AD patients and 35 controls, completed a clock drawing
task. Command and copy conditions were scored for presence/absence
of 30 errors.
Results: On both conditions, the PDD group made significantly more
errors overall than the AD group (p < .001). Controls made significantly
fewer errors than both PDD (p < .001) and AD (p < .005) groups. The
PDD group made significantly more errors than the AD group on “the
figure does not resemble a clock”, “missing/extra numbers in the se-
quence,” “more/less than 2 hands present,” “lines/hands are imprecise,”
“numbers are difficult to read,” and “other markings present.” In the
copy condition, 3 of these items remained significant. Common errors
created by all 3 groups on command include: “incorrect spatial posi-
tioning of numbers,” “not placing anchor numbers first,” “non-sym-
metry on the 12/6 axis,” and “incorrect placement of the hour hand.”
“Incorrect spatial positioning of numbers” and “non-symmetry on the
12/6 axis” were the most common errors for all groups on copy. PDD
and AD groups had high frequencies of errors on “missing/extra num-
ber” item and the “length of the minute hand” item.
Conclusions: Spatial clock drawing errors may not be indicative of de-
mentia since they occurred frequently in all groups. Errors made often
by dementia groups were identified. PDD clocks were characterized by
messy lines/numbers, missing and/or extra features, and greater over-
all deviation from a clock.
Correspondence: Jacquelynn N. Copeland, B.S., Psychology, Univer-
sity of Alabama at Birmingham, 1530 3rd Avenue South, CH 415, Birm-
ingham, AL 35294, United States. E-mail: jcopeland@uab.edu 

M. GONZALEZ, G. CORTÉS TORRES & C. FLORES. Qualitative
assesment of the Rey figure in patients with vascular, alzheimer and
fronto-temporal dementia.
Objective: OBJECTIVE: To describe qualitatively (frequency and types
of error) of the visoconstructive alterations in the execution of the copy
of the REY OSTERRIETH in patients with Sx. Demential of three dif-
ferent etiologies.
Participants and Methods: METHOD: Descriptive- Cross-sectional. Sub-
jects: 15 patients of INNN, 5 with Vascular Dementia, 5 more with Pb. Dis-
ease of Alzheimer and 5 with Frontotemporal of frontal predominance.
Results: RESULTS: the group of patients with Pb. EA were 3 men and
2 women with an average of age of 73,8 SD 12,96 the average of the
score was of 15,9 SD 8,9, average schooling of 9,2 The patients with

vascular Dementia: 3 men and 2 women with an average of age of 69,4
SD 16,5 the average of score 7,8 SD 4,2. schooling 6,4 years. And the
group of Frontotemporal Dementia with 3 men and 2 women with an
average of age 62 SD 8,8 the average of score 10,4 SD 8,11, schooling
5.6 years.
Conclusions: The group that presented the lowest scores was the pa-
tients with vascular dementia, which can suggest the interrelation be-
tween the location and extension of the infarcts as well as the Co-mor-
bidity with the changes in the affective state that are very frequent in
these patients, independent of his age and schooling.
Correspondence: Margarita Gonzalez, Master, UCC, INNN, Insurgentes
sur 3877, Col. La fama, México 14269, Mexico. E-mail:
magogonzalez85@hotmail.com 

L. DELANO-WOOD, Y. CHANG, A. MCCAULEY, A.J. JAK, K.J. BAN-
GEN, D. SCHIEHSER, N. STRICKER, C.E. WIERENGA, D. NATION,
E. LANNI, S. SORG, N. LUC & M.W. BONDI.Entorhinal CortexThick-
ness Differences by APOE Genotype in MCI and Normal Aging.
Objective: Studies are equivocal with regard to APOE-related volu-
metric changes in the hippocampus in MCI and normal aging, although
recent studies suggest that possession of the ε4 allele may be related to
decreased thickness of the entorhinal cortex (EC), a brain area affected
early in Alzheimer’s disease. Since the EC may be one of the most sen-
sitive regions in terms of preclinical AD alterations, we examined APOE
genotypic differences in EC thickness across normal aging and mild cog-
nitive impairment (MCI).
Participants and Methods: Forty-two nondemented participants were di-
vided into groups based on cognitive status (MCI: n=21; Normal Control
[NC]: n=20), and groups were comparable on age, education, gender, stroke
risk, and APOE genotypes. Freesurfer-derived values of EC thickness and
hippocampal volumes were compared across APOE genotype groups.
Results: There was no interaction of MCI status and APOE ε4 geno-
type on EC thickness. However, relative to non-ε4 carriers, those with
the ε4 allele demonstrated significantly decreased EC thickness (t=3.37,
p=.002) despite no group differences in hippocampal volumes (p=.72).
Further, APOE ε4 status was predictive of EC thickness after adjusting
for age, stroke risk, and hippocampal volumes.
Conclusions: Possession of the APOE ε4 allele was strongly associated
with EC thickness in our sample of nondemented older adults. Impor-
tantly, findings were independent of MCI status, hippocampal volumes,
and stroke risk, and suggest that, even in the context of normal aging,
possession of the APOE ε4 allele may be associated with early alterations
in brain structures implicated in the pathogenesis of AD.
Correspondence: Lisa Delano-Wood, Ph.D., Psychiatry, University of
California, San Diego, 3350 La Jolla Village Dr, Bldg 13 —151B, San
Diego, CA 92161, United States. E-mail: ldelano@ucsd.edu 

E. LANNI, L. DELANO-WOOD, A.J. JAK, K.J. BANGEN, A. MC-
CAULEY, D. SCHIEHSER, Y. CHANG, N. STRICKER, D. NATION,
C.E. WIERENGA, S. SORG, L. CLARK, N. LUC, D. DELIS &
M.W. BONDI. Elevated Stroke Risk Predicts Lower Hippocampal
Volumes in Mild Cognitive Impairment and Normal Aging.
Objective: Few studies have investigated associations between increased
stroke risk and gray matter alterations in mild cognitive impairment
(MCI). Given recent suggestions that vascular factors may modify and
possibly potentiate conversion to MCI and dementia, the aim of the
current study was to examine the association between stroke risk and
hippocampal volumes in MCI and normal aging.
Participants and Methods: Participants consisted of 53 older adults
divided into two demographically-comparable groups on the basis of their
cognitive status ( MCI: n=25 ; Normal control [NC]: n=28). The Fram-
ingham Stroke Risk Profile was used to evaluate the presence and sever-
ity of several vascular risk factors (e.g., hypertension, diabetes, coronary
artery disease), and hippocampal volumes were manually-outlined on T1
images. Correlational and regression analyses were used to explore rela-
tionships between stroke risk, hippocampal volumes, and MCI status.
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Results: Stroke risk was negatively associated with total hippocampal
volumes. Results of a multiple hierarchical regression adjusting for age,
gender, and whole brain volume demonstrated that elevated stroke risk
was predictive of lower hippocampal volumes in both normally aging
adults and those with MCI. Analyses demonstrated no stroke risk by
MCI status interaction.
Conclusions: In our sample of nondemented older adults, results demon-
strated that elevated stroke risk was associated with and predictive of
lower hippocampal volumes. Findings indicate that, irrespective of di-
agnosis, increased vascular burden may exert a deleterious effect on hip-
pocampal volumes, and they suggest that stroke risk may be independ-
ently linked to pathologic processes underlying hippocampal changes in
MCI and normal aging.
Correspondence: Lisa Delano-Wood, Ph.D., Psychiatry, University of
California, San Diego, 3350 La Jolla Village Dr, Bldg 13 —151B, San
Diego, CA 92161, United States. E-mail: ldelano@ucsd.edu 

E.C. EDMONDS, S.Z. RAPCSAK, J.C. BARTLETT & E.L. GLISKY.
Face Memory Loss and Face Memory Distortion in Frontotempo-
ral Dementia.
Objective: Previous studies of patients with focal brain lesions have
demonstrated that accurate face recognition involves an interaction be-
tween memory and executive control systems. This study examined the
behavioral and neural correlates of face recognition impairment in pa-
tients with frontotemporal dementia (FTD). We hypothesized that ex-
ecutive dysfunction would result in memory distortions beyond what
could be explained by face memory loss alone.
Participants and Methods: Participants included two patients with
FTD. VBM revealed temporal lobe atrophy in Patient 1 and both tem-
poral and frontal lobe atrophy in Patient 2. Participants completed a
battery of anterograde face memory tests (two-alternative forced-choice
and yes/no tests using a variety of lures), and a retrograde fame judg-
ment test using both famous and unfamiliar faces.
Results: Participants demonstrated comparable face memory impair-
ment on the forced-choice test and equally poor memory discrimina-
tion on anterograde yes/no tests. Patient 1 showed a pattern of responses
consistent with a guessing strategy, while Patient 2 demonstrated a lib-
eral response bias resulting in profound false recognition for category-
consistent lures. Patient 2 also demonstrated high false alarm rates on
the retrograde memory test, identifying unfamiliar faces as “famous.”
Conclusions: The presence or absence of frontal dysfunction profoundly
alters the clinical manifestations of the face memory deficit in FTD, as
it is associated with increased memory distortions and an overreliance
on general or categorical information when making recognition deci-
sions in both the anterograde and retrograde domains. These findings
are consistent with the differential impact of frontal versus temporal lobe
damage on face memory documented in patients with focal lesions.
Correspondence: Emily C. Edmonds, M.A., Psychology, University of Ari-
zona, 1503 E. University Blvd., PO Box 210068, Tucson, AZ 85721,
United States. E-mail: emilycedmonds@gmail.com 

J. EPPIG, D. WAMBACH, B. BETTCHER, C. PRICE, T. GIOVAN-
NETTI, M. LAMAR & D.J. LIBON. Verbal Serial List-Learning in
Mild Cognitive Impairment.
Objective: Previously, we classified MCI patients into three groups – am-
nesic (aMCI), dysexecutive (dyMCI), and mixed impairment (mxMCI).
The current research examines these MCI subgroups’ performance on a
verbal serial list-learning test for differential patterns of impairment.
Participants and Methods: 13 aMCI, 18 dyMCI, and 44 mxMCI patients
were administered the Philadelphia (repeatable) Verbal Learning Test
(P[r]VLT).Z-scoreswere calculatedusing themeanandSDof the totalMCI
population (n= 75). Between-group and within-group performances were
analyzed for immediate free recall (IFR, trials 1-5), short delay free (SDF)
and cued (SDC) recall, long delay free (LDF) and cued (LDC) recall, and
delay recognition (DR). Recognition foil bias (semantic, interference list B
or unrelated) was compared using non-parametric, within-group analyses.

Results: No differences in age, MMSE, or GDS were seen between
MCI subgroups, though aMCI patients were more educated (p< .05)
than the other groups. A 1-way ANOVA revealed the aMCI group
scored lower than the other groups on LDF, LDC, and DR (all p’s<
.01) with no differences between the dyMCI and mxMCI groups.
Paired t-tests for aMCI patients found performance decreased be-
tween IFR and all subsequent P[r]VLT test conditions. mxMCI pa-
tients showed improvement from IFR to DR (p< .01) and LDF to DR
(p< .07). dyMCI patients remained stable across all P[r]VLT test
condition. On DR, the aMCI and dyMCI patients endorsed more se-
mantic and list b foils (p< .01), while mxMCI patients endorsed more
list b foils (p< .03).
Conclusions: Patients with unique MCI subtypes display differential
patterns of performance on a serial list-learning test. aMCI subjects ex-
hibit a profile associated with an encoding impairment, a pattern sim-
ilar to AD. The mxMCI group demonstrated elements of a retrieval-based
deficit, a pattern associated with subcortical disease. The dyMCI demon-
strates relatively stable performance across trials.
Correspondence: Joel Eppig, B.A. in psychology, Neurology Control,
Drexel University College of Medicine, 832 N. Capitol Street, Philadel-
phia, PA 19130, United States. E-mail: joel.eppig@temple.edu 

J. EPPIG, D. WAMBACH, C. PRICE, B. BETTCHER, T. GIOVAN-
NETTI, M. LAMAR & D.J. LIBON. Extra-List Intrusions in Mild Cog-
nitive Impairment.
Objective: Extra-list intrusion errors on episodic memory tests are a
common feature among individuals with Alzheimer’s disease (AD). More-
over, AD patients tend to produce more prototypical extra-list intru-
sions, particularly on cued recall trials. We examined the rate and word-
frequency of intrusion errors among three distinct MCI subgroups:
amnesic (aMCI), dysexecutive (dyMCI), and mixed impairment
(mxMCI).
Participants and Methods: 13 aMCI, 18 dyMCI, and 44 mxMCI pa-
tients were administered the Philadelphia (repeatable) Verbal Learn-
ing Test, a verbal serial list-learning task. The following error variables
were collected: total free recall intrusions (FRI), percent FRI, cued re-
call intrusions (CRI) and percent CRI. In addition, the Francis & Kucera
word-frequency value was obtained for each intrusion error to assess er-
ror ‘prototypicality’. The aMCI group was also compared to 13 AD pa-
tients randomly selected from a larger database (n= 57).
Results: No differences in age, MMSE, or GDS were seen between MCI
subgroups, though the aMCI group was more educated (p< .05) than
the other groups. A 1-way ANOVA revealed that the aMCI produced
more total CRI as compared to the dyMCI and mxMCI groups (p< .001).
The aMCI group also generated CRI with higher Francis & Kucera word-
frequency values in both the short-delay (p< .01) and long-delay (p<
.02) cued recall trials than the other MCI groups. The aMCI group gen-
erated a significantly higher percentage of FRI than the dyMCI group
(p< .02). Relative to the aMCI group, AD patients had a significantly
higher percent CRI.
Conclusions: Differential error patterns exist among patients with vary-
ing subtypes of MCI. Similar to AD, aMCI was associated with a greater
number of high-frequency CRI, indicating considerable prototypicality
of extra-list intrusions. This pattern was not observed among the dyMCI
and mxMCI groups, suggesting that extra-list intrusions are a robust
marker of episodic memory encoding deficits.
Correspondence: Joel Eppig, B.A. in psychology, Neurology Control,
Drexel University College of Medicine, 832 N. Capitol Street, Philadel-
phia, PA 19130, United States. E-mail: joel.eppig@temple.edu 

C.M. FUNES, A. LARCO, S. BAYAN, R. NIJJAR & J. RAZANI. As-
sessing Daily Living Difficulties in Patients with Mild Cognitive Im-
pairment Using a Performance-based Measure.
Objective: Mild Cognitive Impairment (MCI) is a precursor to various
forms of dementia, including Alzheimer’s Disease (AD). It is typically
characterized by deficit in one cognitive domain, such as memory, and

https://doi.org/10.1017/S1355617710000226 Published online by Cambridge University Press

https://doi.org/10.1017/S1355617710000226


166

relatively well preserved activities of daily living (ADL). In the current
study, we examined ADL in MCI patients with a performance-based
measure. It was hypothesized that MCI patients would display mild
deficits in a domain of ADL relative to AD patients, while performing
significantly poorer than elderly controls.
Participants and Methods: Ten MCI patients, 51 AD, and 57 normal
older adults were administered the Direct Assessment of Functional Sta-
tus (DAFS), an observation-based daily functioning test which assess 5
areas of ADL (orientation, communication, transportation, financial,
shopping).
Results: One-way ANOVAs were utilized to observe performance dif-
ferences between the three groups. The analysis revealed that while AD
patients performed poorer than controls on all 5 DAFS subscales, MCI
individuals only differed from controls on 1 out of the 5 ADL domains.
However, post hoc analyses revealed that MCI individuals performed
significantly poorer than controls, but better than AD patients on the
DAFS shopping task (which requires learning a list of items, recall them
after a delay, and select the items from among foils in a “mock” grocery
store).
Conclusions: These preliminary data suggest that MCI patients have
difficulties with tasks requiring memory skills, and that they may not
be reporting problems due to the subtle nature of the ADL deficits and
possible lack of awareness.
Correspondence: Cynthia M. Funes, B.A., Psychology, California State
University, Northridge, 18111 Nordhoff St, Northridge, CA 91330,
United States. E-mail: cynthia.funes@hotmail.com 

C. HIGGINSON, V. WHEELOCK, D. LEVINE, C. PAPPAS & K. SIG-
VARDT. Measures of Visuoperception Predict Disability in Parkin-
son’s Disease.
Objective: Surprisingly little is known about the relationship between
neurocognitive function and disability in Parkinson’s disease (PD). Only
one study has noted that MMSE scores significantly contributed to the
prediction of Unified Parkinson’s Disease Rating Scale (UPDRS) Activ-
ities of Daily Living (Part II) scores. Weaknesses of this study include
limited neuropsychological assessment and inclusion of items assessing
symptoms rather than tasks in their assessment of disability. The pur-
pose of the current study was to address these weaknesses in determin-
ing the neurocognitive predictors of disability in a sample of individu-
als with PD.
Participants and Methods: A group of 51 non-depressed PD patients
underwent neuropsychological assessment. Disability was measured us-
ing Part II of the UPDRS excluding symptom items. Motor symptom
severity was measures using UPDRS motor scores. All assessment was
conducted while patients were in the “on” state. A stepwise multiple re-
gression was performed including UPDRS Part III and cognitive meas-
ures as potential predictors of disability.
Results: UPDRS motor scores, Similarities, Letter-Number Sequenc-
ing, Picture Completion, Digit Span, and Family Pictures I and II sig-
nificantly correlated with disability. In the regression, UPDRS part III
entered on the first step predicting 56% of the variance (F(1,49) = 61.24,
p = .0001). Picture Completion and Family Pictures I entered on the
second and third steps predicting an additional 7% (F(1,48) = 8.65, p
= .005) and 4% (F(1,47) = 5.14, p = .028) of the remaining variance,
respectively.
Conclusions: Aspects of visuoperceptual function are predictive of the
difficulties that PD patients experience completing daily tasks.
Correspondence: Christopher Higginson, Ph.D., Department of Psy-
chology, Loyola University in Maryland, 4501 North Charles St., Bal-
timore, MD 21210, United States. E-mail: cihigginson@loyola.edu 

S. HSIEH, O. PIGUET, S. SAVAGE & J.R. HODGES. Recognition of
Everyday Sounds and Famous Tunes in Semantic Dementia and
Alzheimer’s disease.
Objective: Semantic dementia (SD) is a clinical syndrome character-
ized by progressive loss of semantic (multi-modal) knowledge. Patients

have difficulty recognizing common everyday environmental sounds but
little is known whether recognition for well-known tunes is also affected.
Only one case study exists which describes relative preservation of mem-
ory for famous tunes (Hailstone et al, 2009) despite profound verbal
and visual semantic impairment.
Participants and Methods: To investigate the comprehension of
environmental sounds and recognition of famous tunes, patients with
SD, Alzheimer’s disease (AD) and age-matched healthy controls com-
pleted a sound-picture matching task for common everyday sounds
and were also asked to identify famous tunes. Other aspects of cog-
nition, including confrontation naming and word comprehension, were
also examined.
Results: AD and SD groups were matched for disease severity. AD pa-
tients performed at the level of controls in the recognition of common
everyday sounds and famous tunes. SD patients showed profound ver-
bal semantic deficits and were also markedly impaired in the recogni-
tion of everyday sounds. The recognition of famous tunes was variable
in SD: although some patients were significantly impaired, others per-
formed at the level of controls despite profound verbal and non-verbal
semantic impairments.
Conclusions: Not all forms of semantic knowledge are uniformly af-
fected in SD. Processing and recognition of famous tunes is preserved
in some patients despite striking comprehension deficits for words and
everyday sounds. This preservation may reflect a relative sparing of
neural structures known to be involved in the processing of musical
information.
Correspondence: Sharpley Hsieh, Prince of Wales Medical Research In-
stitute, Cnr Barker & Easy Streets, Randwick, NSW 2031, Australia. E-
mail: s.hsieh@powmri.edu.au 

S.D. VANDERHILL, D.F. TATE, A.M. GENTILE,
N.G. CANTWELL, A. OZONOFF & A.L. JEFFERSON. Neu-
roimaging correlates of instrumental activities of daily living in
mild cognitive impairment.
Objective: There has been a recent proliferation of research examining
neuropsychological correlates of instrumental activities of daily living
(IADLs) in mild cognitive impairment (MCI); however, few studies have
examined neuroimaging correlates of IADLs in MCI. We sought to pre-
liminarily investigate relations between brain MRI markers of cere-
brovascular disease (white matter integrity) and Alzheimer’s disease (to-
tal brain volume, hippocampal volume) and IADLs in MCI.
Participants and Methods: Participants were recruited from the
Boston University Alzheimer’s Disease Center and included 11 older
adults with consensus-diagnosed MCI (75±7 years; 46% female). Func-
tional measures included the informant-based Lawton & Brody IADL
subscale (where higher scores reflect more independence) and the cli-
nician-rated Functional Assessment Questionnaire (FAQ; where higher
scores denote more dependence). 3T MRI measures included T1-
weighted white matter hypointensities (WMH), brain volume, and hip-
pocampal volume, and diffusion tensor imaging assessed fractional
anisotropy.
Results: Correlations yielded medium effect sizes for statistically (or
marginally) significant associations when relating FAQ (r=0.60, p=0.049)
or IADLs (r=-0.59, p=0.055) to WMH, such that diminished white mat-
ter integrity was associated with worse functional status. Partial corre-
lations adjusting for age did not alter effect sizes, though statistical sig-
nificance was lost secondary to decreased power.
Conclusions: Our preliminary results provide evidence for differential
associations between white matter integrity and functional status in MCI
in comparison to total brain and hippocampal volumes. Findings are con-
gruent with recent evidence that executive dysfunction, rather than mem-
ory impairment, is associated with functional decline and conversion from
MCI to dementia. Funding Sources: K23-AG030962, Alzheimer’s Asso-
ciation IIRG-08-88733, P30-AG013846, and UL-RR0025771.
Correspondence: Angela L. Jefferson, PhD, Boston University School of
Medicine, 72 East Concord Street, B-7800, Boston, MA 02115, United
States. E-mail: angelaj@bu.edu 
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S. JUÁREZ, F. OSTROSKY-SOLIS & L. GUTIÉRREZ-ROBLEDO.
Semantic memory and the evolution of mild cognitive impairment
on patients with lacunar infarction.
Objective: To determined whether a decline on semantic memory is an
important factor determining the evolution to dementia in patients with
mild cognitive impairment due to lacunar infarction.
Participants and Methods: Patients with mild cognitive impairment and
white matter lesions determined by magnetic resonance image and/or cum-
puted axial tomography. 30 patients who presented decline on semantic
memory and 30 patients without a decline. The patients were adminis-
tered the NEUROPSI (a brief neuropsychological battery that assess ori-
entation, attention and concentration, memory, languages, writing and
reading, and executive functions, and is standardized in spanish speaking
population and standardized for age and educational level). Decline on
semantic memory was determinate by category fluency, picture naming
and similarities. Patients were followed during 3 years. Cognitive decline
and dementia was determinate by an independent geriatric evaluatiion.
Results: The groups did not differ significantly in sex, age and mean of
education, but showed significant differences (p=<0.05)in task of inmediate
memory, category memory, recognition, category fluency and reading. Re-
gression analysis revealed that development of cognitive impairment was
significantly associated to the initial score on semantic memory.
Conclusions: Semantic memory is an important neuropsychological
factor for development of dementia in patient with mild cognitive im-
pairment due tu lacunar infarction.
Correspondence: Sandra Juárez, speciality, Neurología y Psiquiatría,
Instituto Nacional de Ciencias Médicas y de la Nutrición, Salvador Zu-
birán, Vasco de Quiroga No.15. Col Sección XVI, México 14000, Mex-
ico. E-mail: juarez_arellano@yahoo.com.mx 

L.E. KIRSCH-DARROW, M. MARSISKE, M.S. OKUN, K. FOOTE,
H.H. FERNANDEZ & D. BOWERS. Apathy and Depression: Sepa-
rate Factors in Parkinson’s Disease.
Objective: Apathy refers to negative symptoms such as blunted emo-
tions, loss of interest, and lack of productivity. Previous studies have
suggested that apathy can be dissociated from depression in PD. We
hypothesized that apathy and depression are distinct constructs that can
be separated with confirmatory factor analysis (CFA). We predicted that
items from the Apathy Scale (AS) and Beck Depression Inventory-II
(BDI-II) would load onto 4 factors: 1) an apathy factor representing loss
of motivation, 2) a depressed mood factor representing sadness and neg-
ativity, 3) a loss of interest/pleasure factor, and 4) a somatic factor rep-
resenting bodily complaints (e.g. sleep, fatigue).
Participants and Methods: One-hundred sixty-one non-demented PD
patients (age = 64.1, ± 8.4 yrs; UPDRS motor severity = 25.13 ± 8.6)
completed the AS and BDI-II. Item parcels (in pairs) were created to im-
prove normality. CFA with AMOS 17 was used to examine the fit of the
item parcels to the a priori factors.
Results: All four factors had high factor loadings (.59-.87). There was a
good fit for the overall model, χ2 (128, N = 146) = 194.9, p <.01 (NFI =
.858, CFI = .945, IFI = .946, RFI = .830, TLI = .934). RMSEA was .060 (p
= .16). An alternative nested models approach indicated that the four fac-
tor model was significantlybetter than alternative nested models at p<.001.
Conclusions: Results support the concept that apathy and depression
are discrete factors. Results will be discussed in terms of ideas about how
apathy and depression can be parsed and implications for treatment.
Correspondence: Lindsey E. Kirsch-Darrow, M.S., University of Florida,
Box 100165, Dept Clinical & Health Psychology, Gainesville, FL 32610,
United States. E-mail: lkirsch@phhp.ufl.edu 

L. LOPEZ, K. MILLER, J. KIM, S. PANOS & G. SMALL. Semantic
Fluency: A Helpful Addition to the MMSE in Predicting Mild Cog-
nitive Impairment.
Objective: The Mini Mental Status Exam (MMSE) is a widely used
screening tool to assess gross cognitive performance, but some studies
have suggested that this test may not be sensitive enough to distinguish

patients with more subtle cognitive decline found in Mild Cognitive Im-
pairment (MCI). Recent studies have indicated the use of a semantic flu-
ency task as an efficient and effective screening tool for MCI. The goal
of the current study is to compare the predictive value of a semantic
fluency task (Animals) with the MMSE to determine whether it would
be a helpful additional screening tool in distinguishing MCI from nor-
mal aging or Age-Consistent Memory Impairment (ACMI) and
Alzheimer’s disease (AD).
Participants and Methods: Our study consisted of 187 participants
(80 ACMI, 69 MCI, and 38 AD), including 112 women, with the mean
age of 66.58 (SD = 12.48). All participants completed a full neuropsy-
chological evaluation, including standard memory testing, which was
used for diagnosis of ACMI, MCI, and AD.
Results: Classification results of three Discriminant Function Analy-
ses, all significant at <.05, revealed that MMSE and Animals individu-
ally were each able to correctly classify 46.3% of participants with MCI.
The combined model (MMSE + Animals) was able to correctly classify
73.1%, which is a 59% increase from their individual predictive values.
Conclusions: Although these results suggest that Animals and MMSE have
equal individual predictive value for MCI, combining the two significantly
increases the number of correct diagnostic classifications, supporting se-
mantic fluency’s usefulness as an additional screening tool for MCI.
Correspondence: Lauren Lopez, M.A., Psychology, Fuller School of Psy-
chology, 44 North Oak Avenue, Apt. # 8, Pasadena, CA 91107, United
States. E-mail: laurenlynn@fuller.edu 

W. LYNCH, K.B. FROMING, H.J. ROSEN, B.L. MILLER &
J.H. KRAMER. Emotion Processing and Disinhibition in the Be-
havioral Variant of Frontotemporal Dementia.
Objective: To determine the diagnostic specificity and behavioral correlates
of emotion processing in behavioral-variant frontotemporal dementia
(bvFTD). Previous research has suggested impairments in facial affect pro-
cessing in bvFTD, but sample sizes have been small, non-emotional face
processing abilities have not always controlled for, and behavioral correlates
have not been examined. We hypothesized that bvFTD patients would have
more impaired affect processing than age and MMSE matched AD patients,
even after controlling for face recognition, and that these deficits would be
associated with an informant-based measure of behavioral disinhibition.
Participants and Methods: The three groups included: 25 patients
with bvFTD (mean age=61.5; MMSE=25.8), 42 patients with AD (mean
age=62.8; MMSE=23.9) and 146 normal controls (mean age=62.6;
MMSE=29.5). Measures were the Comprehensive Affect Testing System
(CATS) Face Matching and Affect Naming tasks. Disinhibition was meas-
ured by the Neuropsychiatric Inventory.
Results: An ANOVA was conducted with face matching and MMSE
scores as covariates. BvFTD patients were significantly worse at affect
naming (mean=9.8) compared to AD patients (mean=11.6) and nor-
mal controls (mean=13.0), (p<.005). A correlation partialling out the
effects of MMSE and face matching indicated that performance on the
Affect Naming task was negatively associated with level of disinhibi-
tion within the bvFTD group (r=.37).
Conclusions: BvFTD is associated with significant impairment in rec-
ognizing facial expression even after controlling for dementia severity
and face processing. In addition, this emotion processing deficit is cor-
related with higher levels of disinhibition.
Correspondence: Whitney Lynch, M.S., Memory and Aging Center, UCSF,
350 Parnassus Avenue, Suite 502, San Francisco, CA 94143, United
States. E-mail: wlbpsyd@stanford.edu 

A. MATEVOSYAN, B.H. MILOYAN, R. NIJJAR & J. RAZANI. Rela-
tionship Between Cognitive and Daily Functional Change Over a 1-
Year Period in Patients with Dementia.
Objective: The literature indicates that there is a relationship between
deficits in specific cognitive domains and functional abilities in patients
with dementia. The aim of this study was to examine the relationship
between cognitive decline and daily functional decline over a one year
period in patients with dementia.
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Participants and Methods: A heterogeneous sample of 41 dementia
patients were administered the California Verbal Learning Test-II Short
Form (CVLT-II SF), Rey-Osterrieth Complex Figure Test(Rey-O), and
Wisconsin Card Sorting Test (WCST) to examine the domains of ver-
bal/non verbal memory, visual-spatial memory and executive skills. The
Direct Assessment of Functional Status (DAFS), a performance-based
task, was used to assess actual functional abilities that included orien-
tation, communication skills, identification of driving rules and signs,
financial abilities, and shopping skills. All patients were administered
the tests at baseline and 1-year follow-up.
Results: Change from baseline to one year follow-up for each measure
was calculated as: % change = {[Year1-Year2]/Year1}*100. A series of
bivariate correlation analyses were performed to examine relationships
between cognitive and functional change over the 1-year period. The
analyses revealed statistically significant relationships between % change
in the areas of visual-spatial skills and transportation skills (r=.41), ver-
bal memory and financial skills (r=.52), and verbal memory and shop-
ping skills (r=.55).
Conclusions: These findings indicate that as specific aspects of cognitive
functioning declines in patients with dementia, so do various daily func-
tional skills. These results are useful to healthcare professionals, particu-
larly as they relate to treatment planning for patients and their families.
Correspondence: Adelina Matevosyan, B.A. Psychology-In Progress, Cal
State University Northridge, 6622 Olcott St, Tujunga, CA 91042, United
States. E-mail: am844637@csun.edu 

J. RAO, C. WIENEKE, S. WEINTRAUB, M. MESULAM & E. RO-
GALSKI. Examining the Semantic Interference Effect in Subtypes
of Primary Progressive Aphasia.
Objective: Primary Progressive Aphasia (PPA) is a neurodegenerative
syndrome characterized by selective language disruption and relative
preservation of other cognitive abilities for the first two years post-onset.
Anomia is the most common manifestation. Previous research suggests
that word-finding difficulties may be attributed to a blurred distinction
among semantic category members (“semantic interference”). Recently,
this effect was demonstrated in individuals with the semantic variant of
PPA, which is characterized by explicit word comprehension deficits. This
study was conducted to determine if semantic interference also contributes
to the anomia present in PPA patients with the nonsemantic variants (lo-
gopenic and agrammatic) who lack explicit word comprehension deficits.
Participants and Methods: Twenty-three individuals with PPA were char-
acterized as semantic, agrammatic, or logopenic based on measures of word
comprehension, syntax, and naming. Using a computerized task in which
a spoken word (target) was followed by two objects, patients decided as
quickly as possible which object depicted the target. On 50% of the trials
the foil picture was semantically related to the target; remaining trials used
unrelated foils. Reaction times for related and unrelated trials were com-
pared to assess the presence of a semantic interference effect.
Results: The magnitude of the semantic interference effect was signif-
icantly greater in the semantic compared to nonsemantic PPA group
(p=0.001); however, both groups showed the effect. Further, the inter-
ference effect significantly correlated with neuropsychological measures
of semantic but not syntactic processing.
Conclusions: Although PPA can present with diverse aphasia profiles,
the word-finding difficulties may be related to a graded blurring of
boundaries within superordinate semantic categories.
Correspondence: Julia Rao, B.S., Clinical Psychology, Northwestern Uni-
versity, 320 E Superior St, Searle 11-467, Chicago, IL 60611, United
States. E-mail: jarao@u.northwestern.edu 

E.G. SCHLICTING, S. CORREIA, P. MALLOY & S. SALLOWAY. Per-
formance on the MMSE, MoCA, and Expanded-MoCA in Mild Cog-
nitive Impairment and Dementia.
Objective: To evaluate differences between patients with mild cognitive
impairment (MCI), mild dementia, and normal elderly controls (NEC)
on the MMSE, MoCA, and an expanded MoCA (MoCA-E).

Participants and Methods: Participants were patients with MCI (n=64),
mild dementia (n=40, MMSE>16), and NEC (n=12). All participants
completed the MoCA and MMSE. The MoCA-E was computed as fol-
lows: MoCA score + 2 additional points for each word spontaneously
recalled on the delayed recall item + words recalled on each learning
trial (1 point/word), semantic cueing (2 points/word), and multiple
choice (1 point/word); total possible MoCA-E score = 50. One-way
ANOVA and follow-up Tukey HSD tests were used examine group dif-
ferences in MMSE, MoCA, and MoCA-E.
Results: One-way ANOVA revealed significant group differences on all
three measures (all p<.001). Post-hoc Tukey HSD tests revealed that
the dementia group performed significantly below the MCI and NEC
groups on all measures (p<.05; all). The MCI group performed signifi-
cantly more poorly than the NEC group on the MoCA and MoCA-E
(p<.05), but not the MMSE. Effect sizes (Hedge’s g) between the MCI
and NEC groups were slightly larger for the MoCA-E (g=.95) than the
MoCA (g=.85).
Conclusions: The MoCA and MoCA-E scores discriminate between MCI
and NEC groups. Results provide preliminary support for further re-
search using the expanded MoCA score which might be more useful for
detecting the mildest stages of MCI.
Correspondence: Erin G. Schlicting, M.S., Clinical Psychology, Univer-
sity of Rhode Island, Chafee Hall, Kingston, RI 02881, United States.
E-mail: eschlicting@mail.uri.edu 

C. SETER, T. GIOVANNETTI, P.L. BRITNELL, L. BRENNAN,
E. ROSENTHAL, M. GROSSMAN, D.J. LIBON & A. SIDEROWF.
Everyday Action Task Knowledge and Executive Control: A Model
for Omission and Commission Errors.
Objective: Omission (i.e. failure to perform a step) and commission er-
rors (i.e., inaccurate execution of a step) in everyday tasks are posited to
be due to different cognitive deficits in individuals with dementia. A pre-
liminary model suggests that omission errors are related to episodic mem-
ory and task knowledge and commission errors are related to measures
of executive control. This study evaluated this model with individuals
with Parkinson’s disease dementia (PDD) and Alzheimer’s disease (AD).
Participants and Methods: 20 participants with PDD and 19 with AD
were administered the Naturalistic Action Test (NAT), which requires
completion of 3 everyday tasks: 1) make toast and coffee, 2) wrap a gift,
3) pack a lunchbox and a schoolbag. NAT performance was videotaped
and coded for the number of omission and commission errors. Partici-
pants also completed the MMSE and tests of task knowledge (Action
Semantic Probe Test), executive control (Self-Ordered Pointing, Digit
Span), and episodic memory (Warrington Recognition Memory Test).
Hierarchical multiple regressions, with MMSE and diagnosis entered in
the first block and all other neuropsychological tests entered in the sec-
ond block, were performed to identify predictors of NAT error types.
Results: The model for NAT omissions accounted for 31% of the vari-
ance (F (6, 35) = 3.67, p< .05) with MMSE (beta = -.35, t = 2.14, p <
.05) and the Action Semantic Probe Test (beta = -.44, t = 2.51, p < .05)
as the only significant predictors. Participants’ commission errors were
unrelated to MMSE, diagnosis, and all other cognitive measures.
Conclusions: Partial support was obtained for the preliminary model
of everyday action errors, as omissions were significantly predicted by a
measure of task knowledge in both groups of dementia participants. The
results imply that interventions that target task knowledge deficits may
benefit patients who fail to execute critical task steps in everyday life.
Correspondence: Tania Giovannetti, Ph.D., Psychology, Temple Uni-
versity, 1701 N. 13th Street, Philadlephia, PA 19122, United States. E-
mail: tgio@temple.edu 

J. TAN, E. STRAUSS, M.A. HUNTER & D.F. HULTSCH. Classifica-
tion of Mild Cognitive Impairment: Contributions of Cognitive and
Functional Capacity Components.
Objective: Questions have arisen whether the diagnostic criteria of mild
cognitive impairment (MCI) should include mild functional disability.
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Moreover, the utility of functional ability over and above cognitive meas-
ures for predicting future MCI is unclear. The present study aimed to
add to existing research on functional ability as it relates to the diag-
nosis of MCI by using a report-based measure, the modified Scales of
Independent Behavior-Revised (mSIB-R).
Participants and Methods: Self- and informant-reports (e.g. spouse)
of participants’ functional status were obtained on the mSIB-R from a
sample of 214 community-dwelling, non-demented older adults, rang-
ing in age from 69 to 95. Baseline functional ability and an index of one-
year functional decline were used to predict future (three years) cogni-
tive status.
Results: Results showed that both baseline and decline scores were use-
ful in predicting cognitive status three years later. However, baseline
functional ability did not provide additive information over and above
cognitive measures in this regard. Similarly, both baseline and decline
scores did not predict changes in cognitive status over three years. Us-
ing attrition as the outcome measure, functional ability and cognitive
measures both predicted attrition from the study three years later.
Conclusions: These results suggest that functional disability is observed
among community-dwellers with varying degrees of cognitive impair-
ment, but the inclusion of functional disability in the diagnostic crite-
ria of MCI does not appear to improve the prediction of long term cog-
nitive status changes. Moreover, characteristics of individuals who drop
out of studies differed from those who remained, suggesting that attri-
tion effects need to be considered in longitudinal studies.
Correspondence: Jing Ee Tan, M.Sc., Psychology, University of Victoria,
PO Box 3050 STN CSC, Victoria, BC V8W 3P5, Canada. E-mail: jtan@
uvic.ca 

P. TOOFANIAN, S. GROSSMAN, M. GROWDON, J. JUNG,
P. POORZAND, B.M. MILLER & K.P. RANKIN. Sensitivity to Social
Reward and Punishment in Neurodegenerative Disease.
Objective: Sensitivity to social reward and punishment cues show di-
vergent patterns of change across neurodegenerative diseases (NDG),
but thus far, only time-consuming face-to-face tests (e.g., gambling par-
adigms) have been available to assess this symptom. We investigated
whether a simple informant questionnaire describing social behaviors
corresponding to left- versus right-frontal damage would demonstrate
these different, potentially diagnostic patterns of reward responsive-
ness in NDG patients.
Participants and Methods: Caregiver-informants described 114 par-
ticipants (31 Alzheimer’s, 24 frontotemporal dementia [bvFTD], 12
semantic dementia [SemD], 9 progressive supranuclear palsy [PSP], 9
corticobasal syndrome [CBS], 5 progressive nonfluent aphasia [PNFA],
24 older healthy controls [NC]) on the BIS/BAS Scales, a 20-item meas-
ure of behavioral inhibition/activation shown to be sensitive to frontal
circuits mediating approach-withdrawal behaviors. Patients were
matched for mild disease severity (average Clinical Dementia Rat-
ing=1.0±0.8). BIS/BAS scores were compared using SAS proc glm con-
trolling for age and sex.
Results: ADs had abnormally high punishment sensitivity, while
bvFTDs’ was abnormally low. Though no disease group showed altered
goal drive, ADs, bvFTDs, SemDs, and PSPs all showed reduced enjoy-
ment and spontaneous seeking of reward (p<0.05). CBSs and PNFAs
were not significantly different from NCs on any subscale.
Conclusions: A brief, informant-based questionnaire derived distinct
patterns of social reward/punishment sensitivity across NDG diseases.
While many groups showed decreased enjoyment of reward and sought
reward less, only bvFTDs lost sensitivity to social punishment, likely
due to disruption of right frontally-mediated appropriate withdrawal
behaviors. ADs, conversely, showed abnormally increased sensitivity to
social punishment, potentially explaining the social withdrawal seen
early in the disease.
Correspondence: Parnian Toofanian, M.S., Memory and Aging Center,
University of California San Francisco, 350 Parnassus Ave, Suite 706,
San Francisco, CA 94143-1207, United States. E-mail: parnian.
toofanian@stanford.edu 

M. WALLIN, J. PRETELL, J. BUSTOS, M. CABALLERO, M. AL-
FARO, R. KANE, J. WILKEN, C. SULLIVAN, T. FRATTO, M. ENS-
LEY, T. MCKENZIE, A. SULLIVAN & H. GARCIA. Cognitive and
Quality of Life Changes in Neurocysticercosis.
Objective: Objective: Neurocysticercosis (NCC) is a common parasitic
disease of the central nervous system with seizures as the most frequent
presenting symptom. The impact of the disease on cognitive status and
quality of life (QOL) has not been defined.
Participants and Methods: Participants and Methods: Fourteen pa-
tients with NCC were recruited at the Instituto Nacional de Ciencias Neu-
rologicas in Lima, Peru. For comparison, 14 healthy neighborhood con-
trols and 7 epilepsy controls were recruited. Patients with NCC were
treated with albendazole and anticonvulsants after presenting with an
initial seizure. Patients with epilepsy were recruited after their initial di-
agnosis. All participants were evaluated at baseline and at 6 months with
a standardized Spanish cognitive battery and the SF-36 (to assess QOL).
Results: Results: At baseline, patients with NCC had lower scores on
measures of attention compared with epilepsy controls (p=0.003). QOL
at baseline suggested poor physical (p<0.001) and social (p=0.002)
functioning in the NCC group compared with healthy controls. After
treatment, improvements in cognition and QOL were noted in the NCC
group. Scores of NCC participants improved in the cognitive domains
of attention (p=0.012) and working memory (p=0.016). Moreover, QOL
for the NCC group improved in the SF-36 domains assessing physical
functioning (p=0.018) and social functioning (p<0.001).
Conclusions: Conclusions: This sample of patients with NCC was noted
to have mild cognitive deficits and significantly impaired quality of life
compared with controls at baseline. Temporal improvement in cogni-
tive status and quality of life was noted after 6 months.
Correspondence: Mitchell Wallin, MD, MPH, Neurology, Washington DC
VA Medical Center, 50 Irving St. NW, Washington, DC 20422, United
States. E-mail: mtwallin@gmail.com 

Emotional Processes

C.L. ARMSTRONG, E. MOITRA & C. BELASCO. Emotion and the
Cerebellum: A Pediatric Study.
Objective: Following the seminal work of Jeremy Schmahmann in ex-
tending the functional role of the cerebellum to that of higher cognition
and emotion, there is burgeoning interest in psychiatric syndromes as-
sociated with cerebellar injuries. Via reciprocal connections between
cerebellum and cortex, the cerebellum is thought to regulate cognition
and emotion by helping to establish a set and to maintain it optimally.
The cerebellum has emerged as a common substrate for two well known
disorders of emotional dysregulation - autism and the cognitive affec-
tive syndrome. Anxiety is most often associated with neural damage in
the right temporal region, left cerebellum, or cerebellar vermis in ex-
tant data. This study of anxiety and depression in pediatric brain tu-
mor patients examines their association with injury to the cerebellum.
Participants and Methods: The Screen for Child Anxiety Related Emo-
tional Disorders and the Children’s Depression Inventory were administered
to 64 (data collection is ongoing (projected n>75)) children between 8 and
17 years with abnormalities in the brain caused by brain tumors or spongi-
form dysplasia (in cases with neurofibromatosis 1). Patients with lesions in
the left or right cortex, cerebellum, and subcortical nuclei are compared in
levels of anxiety and depression. Anxiety scores in relation to left or right
cerebellar hemisphere or central-vermian cerebellar region are analyzed.
Results: In our prior study (Moitra & Armstrong, 2009), data from 25
remitted pediatric brain tumor patients revealed significant symptoms
of anxiety in 32% of patients, and only 12% reported depressive symp-
toms. MRI showed that all patients with elevated anxiety had lesions in
regions of right cortex or left cerebellar hemisphere. This study is being
updated in a larger group of pediatric neuro-oncology cases.
Conclusions: Results have important implications for our understand-
ing of the cerebellum’s role in affective processing and for patients with
damage to this critical neural structure.
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Correspondence: Carol L. Armstrong, PhD, Neuro-Oncology, Children’s
Hospital of Philadelphia, 3535 Market Street., Rm. 1410, Philadelphia,
PA 19104, United States. E-mail: armstrongc@email.chop.edu 

J. AYALA BADGLEY, E. MUSCAL, B.L. MYONES & D.R. BLOOM.
Ratings of Emotional, Behavioral, and Cognitive Characteristics
of Children with Systemic Lupus Erythematosus.
Objective: There is a paucity of literature on rating scales in pediatric
lupus. We investigated the emotional, behavioral, and cognitive char-
acteristics of children with lupus and the relationships among these vari-
ables, and discuss the potential role of rating scales in this population.
Participants and Methods: We examined clinically acquired data from
patients (7-19 years old) and their parents. The Behavior Assessment
System for Children-2 (BASC-2), Behavior Rating Inventory of Execu-
tive Function (BRIEF), and Personality Inventory for Youth (PIY) were
completed during formal neuropsychological evaluations.
Results: The records of 21 children were reviewed. Patients had a mean
age of 14.2 (SD = 3.3; 85.7% female; 71.4% African-American). Mean
disease duration was 2.1 years (SD = 1.7) and mean prednisone dosage
was 14.8mg (SD = 12.5). There were statistically significant differ-
ences (mean difference range = 6.5-12.4, p < .01) between the SLE
group and norms on the BASC-2 Internalizing Problems composite, PIY
Psychosomatic Syndrome and Isolation subscales, and BRIEF Initiation
and Working Memory scales (mean T-scores in the subclinical range =
56.5-62.4). There was a robust correlation between the PIY Cognitive
Impairment subscale and the BRIEF Global Executive Composite (r =
.91, p < .01). These subscales were correlated with the BASC-2 Inter-
nalizing Problems, Externalizing Problems, and Behavioral Symptoms
Index composites (r range = .68-.91, p < .05).
Conclusions: Findings suggest a correspondence between self- and par-
ent-report regarding cognitive difficulties. The BASC-2, PIY, and BRIEF
may capture subclinical concerns in children with lupus, and may iden-
tify children in need of neuropsychological and psychosocial evaluation.
Correspondence: Jennifer Ayala Badgley, Ph.D., Texas Children’s Hos-
pital, 2614 Starboard Point Drive, Houston, TX 77054, United States.
E-mail: jcbadgle@texaschildrens.org 

J.C. BOROD, D. KRCH, T. MYERS & E. TEAGUE. Effects of De-
mographic Factors on the Emotion Perception Tasks from the New
York Emotion Battery.
Objective: We examined the impact of demographic factors on emotional
perception measures from the New York Emotion Battery (NYEB; Borod,
Welkowitz, & Obler, 1992). Age was examined as considerable literature
shows affective changes with age. Gender was considered because women
are reported as more accurate in perceiving emotion than men. Education
was examined due to the cognitive component of NYEB tasks. Ethnicity
was includedas facial andprosodic stimuliwere createdbyCaucasianposers.
Participants and Methods: Healthy adults (n=103) were screened for
absence of dementia, learning disability, substance abuse, and neuro-
logical, psychiatric, and/or major medical disorders. Tasks administered
included emotional perception measures (3 discrimination, 4 identifi-
cation) and respective non-emotional control measures. Each task ex-
amined 3 positive and 5 negative emotions via facial, prosodic/intona-
tional, and lexical/verbal channels.
Results: Four-way ANOVAs were conducted for each emotion task on these
between-subjects variables: Age (3: 20-39, 40-59, 60-81 years), Gender
(2),Education (2:15yearsor less, 16ormore), andEthnicity (2:Caucasian,
Non-Caucasian). There were significant Age effects for each task, with the
oldest less accurate than younger groups. There were significant Education
effects, but only for lexical tasks. There was one significant Ethnicity effect
and no Gender effects. Among interactions, three were significant.
Conclusions: Overall, these emotional perception tasks were relatively
resistant to gender and ethnicity effects. Age, however, affected each task.
Education had an effect, but only for lexical tasks, with higher perform-
ance for college graduates. In light of these findings, normative data will
be made available for the tasks for combinations of demographic factors.

Correspondence: Joan C. Borod, Ph.D., Psychology, Queens College, 65-
30 Kissena Blvd., NSB-E318, Flushing, NY 11367, United States. E-
mail: joan.borod@qc.cuny.edu 

A. ELLIS, T. WELLS & C. BEEVERS. Evidence of a Cognitive Prim-
ing Effect for Negative Information in Clinical Depression.
Objective: Cognitive processing deficits have been implicated in de-
pression as vulnerability and maintaining factors. The current ongoing
study sought to elucidate these deficits with use of an affective priming
task. Hypotheses predicted differences in the cognitive processing of
primed and negatively primed emotionally valenced self-referent infor-
mation in depressed and non-depressed individuals.
Participants and Methods: Participants were diagnosed as depressed
(N = 8) or non-depressed ( N = 24)  following administration of the
SCID diagnostic interview. They completed a modified Negative Prim-
ing task (c.f. Joormann, 2006) which requires self-reference judgments
of emotional words.
Results: Preliminary results revealed that depressed individuals were
significantly faster in a negatively valenced test trial when primed in the
preceding trial with a negative word than were non-depressed individ-
uals (F (1, 30) = 4.63, p = 0.04). However, in negative priming trials
designed to measure cognitive disinhibition of negative material, de-
pressed and non-depressed individuals had similar response time (F (1,
30) = 0.36, p = 0.56). Further, these group differences were specific to
primed negatively valenced words such that no differences were revealed
for primed or negatively primed positive words between our depression
groups (F (1, 30) = 1.40, p = 0.25 and F (1, 30) = 0.20, p = 0.66).
Conclusions: Preliminary findings indicate that depressed individuals
are more easily primed to negatively valenced self-referencing words
than are their non-depressed counterparts. These results suggest that a
depressed mood may sensitize the activation of negative cognitive path-
ways enhancing the priming effect. Implications for the sensitivity of
negative material in depression will be discussed.
Correspondence: Alissa Ellis, M. A., Department of Psychology, Univer-
sity of Texas at Austin, 1 University Station, A8000, Austin, TX 78712,
United States. E-mail: alissa.ellis@mail.utexas.edu 

A. FREITAS-MAGALHÃES & . CASTRO. Facial expression: The
recognition of basic emotions happiness and anger. Empirical study
with Portuguese babies of aged between 04 and 08 months.
Objective: Facial expression of emotion is essential for communication
and takes places in almost every social interaction. Acccording to that,
the focus of this pioneer study was evaluate the capacity to recognize
basic emotions in babies.
Participants and Methods: The sample envolved 40 Portuguese ba-
bies (20 girls and 20 boys) of aged between 04 and 08 months.
The basic emotions on study were the happiness and anger take from
the F-M Portuguese Face Database (Freitas-Magalhães, 2003).
The protocol consisted to show at babies and as a stimulus 25 photo-
graphs of adult men and women who exhibiting in his face the basic emo-
tions happiness and anger with the display and no display of the teeth.
Results: Babies recognizes the faces with and without the exhibiting of
rows of teeth, but they not distinguished the same in case in the both
emotions were displayed the teeth. The recognition of features of the
face is found. This does not occur in the recognition of emotions asso-
ciated with them.
Conclusions: The aim of this study was evaluated the babies ability to
identification and recognition the basic emotions. The results show an
impairment in this ability which could be influenced or conditioned the
relational, commmunication and emotional process between babies and
their relationship.
It is a study to understand until point human are able to detect early
basic emotions, understand why babies are not able to identify them.
Correspondence: Armindo Freitas-Magalhães, Ph.D., Facial Emotion Ex-
pressionLab,HealthSciencesSchoolUniversityFernandoPessoa,296Street
Carlos da Maia, Porto 4200 - 150, Portugal. E-mail: fm@ufp.edu.pt
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M. HARRIS, K. LAU & R. BOWLER. Manganese Exposure in
Welders: A Longitudinal Study of Mood over 3 years.
Objective: Welding can be a hazardous vocation due to frequent un-
protected exposures to heavy metal fumes (Chandra et al., 1981). Chronic
overexposure to manganese (Mn) can be neurotoxic, and a risk factor
for neuropsychological decline and parkinsonism-like symptoms (Feld-
man, 1999). Previous research has shown mood effects associated with
Mn exposure, such as anxiety and depression (Bowler, 2007).
Participants and Methods: In this study, 43 men performing welding
in confined spaces on the San Francisco Bay Bridge were evaluated
over 3 time points, resulting in analyses of 23 welders for all 3 time
points. The Symptom Checklist-90 Revised (SCL-90R) was used at each
time point.
Results: At baseline evaluation in 2005, blood Mn levels (Mn/B) were
slightly elevated at 9.89 ug/L, and mood disturbances were found on
multiple domains of the SCL-90R. The highest elevations were obtained
on Somatization (T = 70.9), Obsessive-Compulsive (T = 71.5), De-
pression (T = 68.8), and Anxiety (T = 68.0). At Time 3 in 2008, welders
(who were now removed from their confined welding) had decreased
Mn/B (8.58 ug/L) compared to Time 1, t (21) = 1.31, p < .01. Linear
mixed-effects modeling showed overall reductions over time in mood
disturbances on Somatization, 4.01(21), p = .024, Anxiety, 5.85(22),
p = .005, Depression, 3.35(22), p = .042. Global Severity Index,
4.76(21), p = .012, and Positive Symptom Distress, 8.44(21), p = .001.
At Time 2, these elevations increased from baseline, then improved at
Time 3.
Conclusions: This study supports mood effects from Mn persisting over
time, but decreasing once high exposures cease.
Correspondence: Matthew Harris, M.A., California School of Profes-
sional Psychology at Alliant, 2625 24th st. apt 1, San Francisco, CA
94110, United States. E-mail: MHarris2@alliant.edu 

W.D. KILLGORE & D.A. YURGELUN-TODD. Cerebral Correlates
of Amygdala Responses to Masked Fear, Anger, and Happiness in
Adolescent and Pre-Adolescent Children.
Objective: During nonconscious perception of facial affect, healthy
adults commonly activate a right-lateralized pathway comprising the
superior colliculus, pulvinar, and amygdala. It is not known whether
this system is fully functional prior to adulthood or whether the devel-
opment of the non-conscious affect perception system continues to ma-
ture during adolescence. Accordingly, we examined amygdala responses
in adolescent children during a backward masked facial affect paradigm
that minimizes conscious awareness of the expressions.
Participants and Methods: Twenty-three healthy adolescents ranging
in age from 8 to 18 underwent functional magnetic resonance imaging
(fMRI). During scanning, adolescents viewed brief (30 msec.) presenta-
tions fearful, angry, and happy faces, backward masked by neutral faces
for 170 msec. Amygdala responses to each facial affect were extracted
and correlated voxel-wise with activation within the rest of the brain.
Results: Left amygdala activation differed among the three masked
affect conditions, showing reductions to masked anger and increases to
masked fear and happy faces. During masked fear, left amygdala acti-
vation correlated positively with extrastriate cortex and temporal poles
and negatively with precuneus and middle cingulate gyrus. Responses
of the left amygdala to masked anger correlated positively with right
parahippocampal gyrus and negatively with dorsal anterior cingulate.
Amygdala responses to masked happy faces were uncorrelated with other
brain regions.
Conclusions: Each affect category was associated with distinct patterns
of amygdala activation and unique cerebral correlates. Furthermore,
contrary to the right-lateralized pathway seen in adults, adolescents
showed evidence of a predominantly left-lateralized extrastriate path-
way during masked presentations of facial affect, suggesting that af-
fective lateralization shifts across adolescent development.
Correspondence: William D. Killgore, Ph.D., Psychiatry, Harvard Med-
ical School, Brain Imaging Center, McLean Hospital, 115 Mill Street, Bel-
mont, MA 02478, United States. E-mail: killgore@mclean.harvard.edu

D.A. LOWE, E.L. RISHER & S.A. ROGERS. Marital Status and
Symptoms of Depression in Older Adults.
Objective: Many studies indicate a beneficial effect of marriage on
one’s emotional health, particularly during the later stages of life. How-
ever, little research has considered how the specific symptoms of de-
pression (i.e., overall depression and the emotional, cognitive, and be-
havioral symptoms of depression) may vary with older adults’ marital
status and gender. This study examines the potential influence of mar-
ital status and gender on the specific symptoms of depression in older
adults.
Participants and Methods: 148 older adults (ages 56 to 104) were
divided into married and unmarried (i.e., single, widowed, or divorced)
groups. Participants completed a comprehensive neuropsychological
battery. Current level of depression was assessed with the Geriatric De-
pression Scale, which was coded into cognitive, emotional, and behav-
ioral subscales by three raters (ICC = 0).
Results: T-tests revealed that those who were married reported signif-
icantly lower overall, emotional, and cognitive symptoms of depression
than those who were unmarried, ts(35) > -2.15, ps < .04. There were
no gender differences in overall depression or the subtypes of depres-
sion. However, a two-way ANOVA revealed a significant interaction
between gender and marital status on the emotional symptoms of de-
pression, F(1, 51) = 4.01, p < .05, such that unmarried men reported
a greater number of emotional symptoms than both married men and
married women.
Conclusions: Older adults seem to experience depression differently
according to their gender and marital status. Marriage seems to serve
as a buffer against heightened levels of overall depression, as well as
the emotional and cognitive symptoms of depression. This buffering
effect seems to be particularly absent for unmarried men, who appear
to be at increased risk for the emotional symptoms of depression com-
pared to married men and women. These findings have important im-
plications for assessing, diagnosing, and treating depression in older
adults.
Correspondence: Deborah A. Lowe, Department of Psychology, West-
mont College, 955 La Paz Road, Santa Barbara, CA 93108, United
States. E-mail: deborah.a.lowe@gmail.com 

G. OROZCO, F. OSTROSKY, R. SALIN, K. BORJA & G. CASTILLO.
Gender identity disorder affective evaluation.
Objective: To compared the affective evaluation of a battery of emo-
tional stimuli in a group of transsexuals with heterosexual subjects.
Participants and Methods: 37 subjects were studied: 20 heterosexu-
als (10 Women and 10 males) and 17 transsexuals (male to females).
Transsexuals were diagnosed using psychiatric interview according to
DSM IV-R criteria. A battery of 100 pictures with different types of
emotional content and previously standardized in our laboratory ac-
cording to two psychological dimensions: valence (pleasant to unpleas-
ant) and arousal (calmed to excite) was used. The battery included pic-
tures with sexual content ( i.e. nudes and erotic scenes) neutral stimuli
( i. e. household objects, people ),unpleasant pictures ( i.e. Body muti-
lation, dangerous, animals) and pleasant pictures (i.e. flowers, chil-
dren).Stimuli were presented using a computer and subjects evaluated
the valence and arousal of each stimuli using the Self-Assessment
Manikin (Lang, 2000)
Results: Transsexuals score the sexual stimuli significantly higher both
in valence and activation than both groups (male and females) of het-
erosexuals. In comparison with the women, transsexuals scored the sex-
ual stimuli with higher arousal.
Conclusions: Emotional processing does appear to be different in trans-
sexuals and might reflect distinctive neurobiological mechanisms. Re-
sults are discussed with reference to cerebral anatomical differences be-
tween transsexuals and non transsexuals.
Correspondence: Gabriela Orozco, Master Degree, Psychophysiology,
Faculty of Psychology, Av Universidad 3004 col. copilco universidad,
del. coyoacan, Mexico City 04510, Mexico. E-mail: gorozcoca@hotmail.
com
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T.S. PATERSON, R.J. SHAPIRO & W.L. THORNTON. Modeling
Medication Adherence: Depression, Cognition, and Illness Variables
as Contributors to Adherence by Renal Transplant Recipients.
Objective: Cognitive abilities and depressive symptoms have been linked
to medication adherence following renal transplant. To further under-
stand adherence in this group, we compared two mediational models:
1) depressive symptoms mediate the relationship between cognition and
adherence; and 2) cognition mediates the relationship between depres-
sive symptoms and adherence. We also examined relationships between
various illness variables and adherence.
Participants and Methods: Renal transplant recipients (N=101) com-
pleted demographic and health questionnaires, a cognitive battery, the
CES-D, and the Adherence scale of the Transplant Effects Questionnaire
(TxEQ). Regression Analyses and Sobel’s Test were used to determine
the relationships between the variables of interest.
Results: Weaker cognitive performance was correlated with reduced ad-
herence. Additionally, depressive symptoms (CES-D total) and the CES-
D Somatic Symptoms subscale, each partially mediated the relationship
between cognition (PCA derived composite score) and TxEQ adherence
scores. As well, having or being at risk for diabetes, and having higher
hemoglobin levels, were related to increased adherence (all p’s <.05).
These variables, considered together, accounted for a significant amount
of variance in medication adherence in this group (R2 = .218, F(2, 98)
= 6.69, p <.001). The second mediational model was not supported
Conclusions: Depressive symptoms, and somatic symptoms more specif-
ically, are potentially important modifiers of medication adherence in
renal transplant patients. As well, illness variables such as hemoglobin
levels and diabetes may provide insight as to likelihood of adherence in
this group. Use of the CES-D Somatic Symptoms sub-scale, along with
a brief review of medical history, may have utility in predicting adher-
ence in renal transplant patients.
Correspondence: Theone S. Paterson, B.Sc. Hon., Psychology, Simon
Fraser University, RCB5246, 8888 University Dr., Burnaby, BC V5A
1S6, Canada. E-mail: theonep@sfu.ca 

M. STRAND, . HAMMAR, K. HUGDAHL & A. LUND. Depression
and information processing - is emotional visual search an appro-
priate paradigm?
Objective: To discuss various paradigms used in research on depression
and cognitive control, inhibition and rumination
Participants and Methods: 21 depressed patients and matched controls.
Patients were recruited from the University Hospital of Bergen Norway. The
patients were all diagnosed according to the DSM-IV criteria for recurrent
major depressive disorder, and all patients had scores above 18 on Hamil-
ton depression rating scale at inclusion. Patients were tested during remis-
sion, within six months of hospitalization. A new visual search paradigm
including emotional information (based on the FEEST stimulus material)
was developed, and the data obtained was RT on 36 visual search trials.
Results: There was no significant group difference between patients and
control on the test, reflecting that patients were in remission. However, when
investigating the patient group there was a positive correlation between level
of depressive symptoms and RT on selected, mood-congruent stimuli.
Conclusions: It seems that subjects in remission from major depres-
sive disorder experience a gradual improvement in inhibiton of mood-
congruent emotional information. A discussion is further presented re-
garding the appropriateness of this paradigm, and if the distinction
between forced and non-forced designs can reflect cognitive control,
inhibition and rumination processes.
Correspondence: Mari Strand, phd student, department of biological
and medical psychology, University of Bergen, Jonas Lies vei 91, 5006,
Bergen 5006, Norway. E-mail: mari.strand@psybp.uib.no 

A.C. VEDERMAN, L. FRANTI, N. HUQ, B. HAASE, S. WALKER &
S. LANGENECKER. Emotion Processing and Phase of Psychiatric
Illness.
Objective: Previous investigations by our group revealed that healthy
controls (HC) have greater difficulty identifying emotional stimuli in an

auditory emotion processing task (AEPT) versus visual emotion pro-
cessing task (FEPT) modality and have an increased bias to label stim-
uli as “angry” in both modalities. Prominent biases for fear and sad-
ness were also found in the visual domain. The smallest bias was seen
for identifying stimuli as “happy” in both modalities. The current in-
vestigation widened this investigation to those with diagnosed psychi-
atric illness.
Participants and Methods: Subjects were healthy controls (HC)
(N=109), bipolar depressed (BD-D) (N=82) and euthymic (BD-E)
(N=103), and major depressed active phase (MDD-D) (N=49) and eu-
thymic (MDD-E) subjects (N=13). Subjects were administered the au-
ditory version of the Emotional Perception Test (EPT) and Facial Emo-
tional Perception Test (FEPT).
Results: For the sample, individuals were accurate 84% on the EPT
and 78% on the FEPT which represents a significant statistical differ-
ence between tasks. On the FEPT, HC and MDD-E individuals per-
formed significantly better than BD-D individuals (p<.001 & .05 re-
spectively). Specifically, HC demonstrated significantly increased
accuracy for fear, sad, and angry visual stimuli relative to BD-D. HC
demonstrated increased accuracy for happy stimuli as well in a finding
that approached significance (p=.056). Interestingly, BD-E demonstrated
increased bias to label stimuli as happy relative to HC (p=.025).
Conclusions: The above findings lend continued support to the notion
that emotion processing accuracy and bias is influenced not only by psy-
chiatric diagnosis but also by phase of illness with the greatest contrast
seen between HC and bipolar depressed individuals.
Correspondence: Aaron C. Vederman, PhD, Psychiatry, The University
of Michigan, 2252 Glencoe Hills Dr #7, Ann Arbor, MI 48108, United
States. E-mail: avederman@gmail.com 

Imaging (Structural) 

M.M. BERL, K. BLACKSTONE, S. LOHIA, J. MAYO, J. VANMETER
& W.D. GAILLARD. Differences in Organization of White Matter
Associated with Working Memory Performance in Typical Children.
Objective: Diffusion tensor imaging (DTI) was used to investigate the
association between white matter organization and working memory
(WM) in typical children.
Participants and Methods: 18 controls ages 7-15 (Mean age 10.3;
11F) underwent DTI scans and neuropsychological assessment. IQ
(WASI) and WM skills (6 measures) were assessed. Using a 3T system,
2 DTI images were acquired using an EPI sequence in 35 directions, fol-
lowing the ICBM protocol. The fractional anisotropy (FA) was calcu-
lated using internally developed software resulting in an average FA map
normalized in Talairach space for each subject. Regression analyses were
performed in SPM5 to identify areas where FA was associated with age
and WM skills.
Results: Cognitive abilities were average (Mean FSIQ=108, range 88-
128; Mean z-scores= 0.07, range -2.33-2.67). Age was not significantly
correlated with standardized scores of WM. FA values within several re-
gions were correlated with age and most WM measures (p<.001, un-
corrected, min>20voxels). Identified regions are known to be important
for WM including cerebellum, middle frontal gyrus (MFG), parietal, sub-
cortical (i.e., putamen, caudate,), and limbic areas. Higher FA bilater-
ally in the cerebellum was the most robust association with better WM
performance. The only instances when performance was negatively cor-
related with FA was for 2 verbal working memory tasks; lower WM scores
were associated with greater FA in right MFG. Two measures (digits back-
ward, verbal fluency) were not associated with any differences in FA.
Conclusions: Age and WM performance independently correlated with
differences in white matter organization in typically developing children,
demonstrating the utility of DTI for probing brain-behavior hypotheses.
Greater white matter organization, particularly in the cerebellum, was
associated with better WM performance; however, lower WM scores were
associated with greater FA in right MFG, suggesting that lateralization
of white matter organization in some regions may benefit performance.
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Correspondence: Madison M. Berl, PhD, Neuropsychology, Children’s
National Medical Center, 111 Michigan Avenue NW, Department of
Psychology, Washington, DC 20010, United States. E-mail: mberl@
cnmc.org

R. BRAHMACHARI, A. SWAN, M.Y. KIBBY, M.J. COHEN &
G.W. HYND. Hippocampus Volumes and Memory: A Structural
MRI Study.
Objective: The hippocampus may play a role in organizing memory
for spatial position of objects (Kolb & Whishaw, 2003). The hippocampus
is involved in declarative memory as well (Tulving & Markowitsch,
1998). Nonetheless, there has been limited work looking at the hip-
pocampus in children with dyslexia or ADHD. In this study, a morpho-
metric analysis was conducted to examine the relationship between hip-
pocampus volume and memory functioning in children with dyslexia
and/or ADHD.
Participants and Methods: Participants were obtained from a larger
study on dyslexia (NIH R01 HD26890). Data analysis and write-up
were partially supported by another grant (NIH R03 HD048752).
Participants, ages 8 to 12 years, completed a neuropsychological bat-
tery and a MRI scan: 15 had dyslexia, 15 had AD/HD, and 14 were
controls. The hippocampus was traced on every slice in the sagittal
plane using modified guidelines from Johns Hopkins University’s Psy-
chiatric Neuroimaging protocol as well as an anatomy text (D’Ama-
sio, 2005).
Results: Left hippocampus volume was positively correlated with
delayed recall for a selective reminding task (Children’s Memory Scale
[CMS] Word Lists) but not for delayed recall of paired associates
(CMS Word Pairs) or passages (CMS Stories). Right hippocampus
volume was positively correlated with delayed recall for spatial po-
sition (CMS Dot Locations). This relationship was not seen on the
CMS Faces Delayed subtest; however, it does not have a substantial
spatial component.
Conclusions: Although we did not find differences in hippocampal vol-
ume between groups, the left hippocampus was related to memory for
unrelated words (CMS Word Lists) and the right hippocampus was re-
lated to memory for spatial position.
Correspondence: Ruchi Brahmachari, M.A., Southern Illinois University
at Carbondale, 1125 Lincoln Drive, Carbondale, IL 62901, United
States. E-mail: ruchi@siu.edu 

R. BRAHMACHARI, A.E. MOLNAR, M.Y. KIBBY & G.W. HYND.
Cingulate Gyrus Volumes and Internalizing Disorders: A Structural
MRI Study.
Objective: Research suggests that children with learning disabilities
and/or ADHD often have comorbid emotional disorders. Reduced right
anterior cingulate volume has been associated with emotional problems.
Thus, the relationship between cingulate volume and emotional/behav-
ioral problems were examined in children with dyslexia and/or ADHD.
Participants and Methods: Testing and MRI data were obtained from
a study on dyslexia (NIH R01 HD26890). Data analysis and write-up
were partially supported by another grant (NIH R03 HD048752). Par-
ticipants, ages 8 to 12 years, completed a neuropsychological battery
and a MRI scan: 20 had dyslexia, 18 had ADHD, and 16 were controls.
The anterior, middle, and posterior cingulate was traced on every slice
in the sagittal plane using modified guidelines from Crespo-Facorro et
al. (1999).
Results: Groups did not differ in anterior, middle or posterior cingu-
late volume. However, left anterior cingulate volume was inversely re-
lated to RCMAS Physiological Anxiety and Social Concerns and Teacher-
rated BASC Depression scores in the total sample. Left posterior volume
was positively correlated with Atypicality and Aggression scores on the
Parent-rated BASC. Right posterior cingulate volume was inversely re-
lated to Teacher-rated Depression.
Conclusions: Smaller left anterior and right posterior cingulate vol-
umes were associated with internalizing problems, whereas larger left

posterior cingulate volume was associated with externalizing problems.
Thus, some of our results were not in the expected direction since sev-
eral studies have found a relationship between the right anterior cingu-
late and emotional processing. Further research on the left cingulate in
emotional/behavioral functioning is warranted.
Correspondence: Ruchi Brahmachari, M.A., Southern Illinois University
at Carbondale, 1125 Lincoln Drive, Carbondale, IL 62901, United
States. E-mail: ruchi@siu.edu 

L. FREUND. The NIH MRI Student of normal brain development.
Objective: This is one of the most extensive MRI studies of brain and
behavioral development from birth through young adulthood conducted.
A longitudinal, cross-sectional design was used to characterize normal,
healthy brain and behavioral development.
Participants and Methods: The resulting sample is representative of
the United States 2000 Census in terms of race/ethnicity, family in-
come, and is comprised of equal numbers of males and females. Com-
prehensive behavioral, neurological, neuropsychological and MRI as-
sessments were conducted at regular intervals for all participants. MRI
assessments included structural as well as Diffusion Tensor Imaging
(DTI) and Spectroscopy (on a subsample of children) analyses. All data
are freely available to the clinical and research community through web-
based download.
Results: All data are freely available to the clinical and research com-
munity through web-based download. Several published papers have de-
scribed the sample, methods, and major developmental brain outcomes.
Conclusions: This presentation will include an overview of the data-
base elements, how to access the data, and describe the imaging tools
that are freely available to researchers. A brief review of selected age-
related brain-behavior results will be given.
Correspondence: Lisa Freund, Ph.D., Child Development and Behavior,
NICHD, 6100 Executive Blvd, Rm 4B05C, Bethesda, MD 20892-7510,
United States. E-mail: freundl@mail.nih.gov 

C.P. JOHNSON, J. JURANEK, L. KRAMER, M. PRASAD, P. SWANK,
A. BLAKELY, A. KAPLAN & L. EWING-COBBS. Predicting Atten-
tional Deficits Following Traumatic Brain Injury Through Dissoci-
ated White Matter Pathways of Attention: A Diffusion Tensor Trac-
tography Study.
Objective: Attention deficits are common following traumatic brain
injury (TBI). However, the deficits vary across individuals and may be
related to specific regions of damage within the frontal white matter
pathways. Probabilistic diffusion tensor tractography of the superior
longitudinal fasciculi (SLF) and uncinate fasciculi (UF) was utilized to
predict outcome on two measures of attention.
Participants and Methods: Diffusion weighted images and a T1 im-
age were collected at 2 months post-injury in children with moderate to
severe TBI (n=14) or orthopedic injury (n=15). Fractional anisotropy
(FA) was derived from the whole brain, SLF, and UF. The attention sub-
scale from the Child Behavior Checklist (CBCL) indexed behavioral at-
tention. Variability and hit reaction time block change variables from
the Conners’ Continuous Performance Task (CPT) at 12 months post-
injury measured sustained attention.
Results: GLMs examined the relation between group and laterality of
SLF and UF on CPT and behavioral attention scores.  Neither group
effects nor group by metric interactions were identified for any of the
attention variables. Whole brain white matter FA predicted outcome on
the attention subscale of the CBCL (p=0.03), but was unrelated to CPT
performance. However, bilateral UF FA, but not SLF FA, predicted CPT
variability (p=0.006) and hit reaction time block change (p=0.005).
Conversely, bilateral SLF FA but not UF FA predicted attention on the
CBCL (p=0.004), but no summary CPT variables.
Conclusions: Specific tracking of frontal white matter pathways may
offer increased specificity and sensitivity over whole brain imaging tech-
niques in isolating specific neural substrates related to different dimen-
sions of attention. NIH R01 NS43608
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Correspondence: Chad P. Johnson, BA, Clinical Neuropsychology, Uni-
versity of Houston, 4800 Calhoun Road, Houston, TX 77004, United
States. E-mail: C.Parker.Johnson@gmail.com 

J.T. KLUTH, K.M. HASAN, P.T. CIRINO, H.J. HANNAY &
J.M. FLETCHER. Diffusion Tensor Tractography of Hypoplastic
Corpora Callosa in Spina Bifida.
Objective: Diffusion tensor tractography (DTT) provides macro- and mi-
crostructural quantitative assessments of the integrity of white matter.
Patients with spina bifida myelomeningocele (SBM) exhibit a wide range
of corpus callosum (CC) pathology, from severe agenesis to hypoplasia or
“normal-appearing.” Using DTT, we investigate the differences between
the normally developed CC and the hypoplastic CCs in SBM.
Participants and Methods: Total and segmented CC volumes and
DTT metrics were obtained on 33 participants with SBM and CCs that
showed no evidence of agenesis and 30 age-matched normal controls
(NC). The CC was divided into 8 subvolumes: CC1 (prefrontal), CC2
(anterior frontal), CC3 (superior frontal), CC4 (posterior frontal), CC5
(anterior parietal), CC6 (posterior parietal), CC7 (temporal), and CC8
(occipital).
Results: Participants with SBM had reduced total CC volume (p<0.0001)
compared to NC. Individual subvolumes revealed that only the poste-
rior CC was significantly reduced (p<0.04): CC5, CC6, CC7, and CC8.
Patients showed significantly reduced fractional anisotropy (FA) in
mostly posterior regions of the CC (p<0.002): CC3, CC4, CC5, CC7,
and CC8 and mean diffusivity was elevated in the posterior CC (p<0.01):
CC4, CC5, CC6, CC7, and CC8.
Conclusions: Despite being “normal-appearing” on MRI, DTT revealed
reductions in volume, reduced FA, and elevated mean diffusivity in pos-
terior segments of the CC. Lower FA and increased mean diffusivity in-
dicate reduced axonal integrity, demyelination, and neuronal loss. Hy-
poplastic CCs are therefore not normal.
Correspondence: Jennifer T. Kluth, BA, Psychology, University of Hous-
ton, 1 Hermann Museum Circle Drive, Apt. 3055, Houston, TX 77004,
United States. E-mail: jkluth@uh.edu 

M. LANCASTER, M. SEIDENBERG, S. DURGERIAN, A. BUTTS,
N. HANTKE, L. GUIDOTTI, K. NIELSON, J. WOODARD, P. AN-
TUONO & S. RAO. Influence of Risk Factors for Alzheimer’s Dis-
ease on White Matter Integrity: A Diffusion Tensor Imaging Study.
Objective: White matter changes are evident across the continuum from
normal cognitive aging to Alzheimer’s disease (AD), and various stud-
ies indicate that white matter integrity is linked to cognition. White mat-
ter abnormalities are reported in both mild cognitive impairment (MCI)
and AD patients compared to healthy elderly controls. Less studied, how-
ever, is the relationship between cognitive aging, white matter alter-
ations, and known risk variables for AD in asymptomatic individuals.
Participants and Methods: Sixty-six participants were divided into
three groups (n = 22 each): amnestic MCI patients; cognitively intact
elders at-risk for AD (APOE ε4 allele and a positive family history); and
participants without AD risk factors (negative for APOE ε4 allele and
family history). Participants received neuropsychological testing and a
diffusion tensor imaging (DTI) sequence. Tract-Based Spatial Statistics
(TBSS) was used to create a mean fractional anisotropy (FA) skeleton,
and each subject’s data was projected onto the skeleton. Data was ran-
domized and thresholded. Regression analyses were conducted to de-
termine the relationship of age and risk group on FA.
Results: Age and group membership were significant predictors of FA
in four clusters corresponding to the left middle frontal gyrus, left an-
terior cingulate, right posterior hippocampus, and right precuneus. In-
creased age and MCI status were related to FA decline. In addition, ver-
bal memory performance was positively correlated with FA values in the
right precuneus and left middle frontal gyrus white matter.
Conclusions: White matter disruption is associated with AD risk fac-
tors and verbal memory performance. Longitudinal studies are neces-
sary to confirm these findings.

Correspondence: Melissa Lancaster, Rosalind Franklin University of
Medicine and Science, 3615 N Whipple Ave, Chicago, IL 60618, United
States. E-mail: melissa.lancaster@my.rfums.org 

A.K. LEE, K. LEAHY, M. KARPEL, M. JERRAM, C. FULWILER &
D.A. GANSLER. Neural Correlates of Impulsivity Factors: A Voxel-
Based Morphometry Study.
Objective: Impulsivity is a multifactor trait but studies have not dif-
ferentiated their neural correlates. Bechara’s model of impulsivity, in
which a ‘reflective’ prefrontal system exerts control over an ‘impulsive’
amygdala system, makes relevant predictions. Impulsivity factors may
also be associated with dysfunction at different stages in Barbas and
Zikopoulos’ model of sequential emotion processing. Hypothesized neu-
ral correlates of motor, attentional and non-planning impulsivity were
examined using voxel-based morphometry.
Participants and Methods: Thirty-five male psychiatric patients and
18 healthy men (HCs) completed the Barratt Impulsiveness Scale-11.
Brain MRIs were obtained from 1.5T scanners and processed with SPM5.
Voxelwise regressions of impulsivity components were performed for
each group.
Results: Among the psychiatric group, a positive correlation was found
between motor impulsiveness and right cerebellar culmen grey mat-
ter volume, while negative correlations were found between atten-
tional and non-planning impulsiveness and left posterior orbitofrontal
cortex (OFC), as well as non-planning impulsiveness and right me-
dial frontal pole. Results differed slightly in HCs, in whom attentional
impulsiveness correlated positively with right anterior cingulate,
whereas non-planning impulsiveness correlated positively with bilat-
eral anterior OFC. No significant correlation was found with motor
impulsiveness.
Conclusions: Top-down OFC influence on impulse control was sup-
ported; however, bottom-up influence was identified in the cerebellum
as opposed to the amygdala. Motor impulsiveness appeared to be char-
acterized by bottom-up processes, while attentional and non-planning
impulsiveness were associated with the top-down system. In terms of se-
quential emotion processing, impulsivity correlates were located in the
anterior OFC for HCs, but more posteriorly for patients, whose dys-
function may occur earlier in the processing sequence.
Correspondence: Athene K. Lee, MA, MSSc, Psychology, Suffolk Uni-
versity, 41 Temple Street, Donahue Building, Boston, MA 02114, United
States. E-mail: athene.lee@suffolk.edu 

M. MURPHY, N. SCHUFF, W.J. MARKS, W. LANGSTON, G. KANG,
G.A. GRAHAM & W. ZHAN. Relationship of Neuropsychological
Performance and Brain Region in Patients Diagnosed with Parkin-
son’s Disease.
Objective: A subset of data obtained for a study on Parkinsonism as a
Model to Detect Neurodegeneration using High Field MRI was ana-
lyzed in order to look at the relationship between different brain re-
gions and neuropsychological test performance. Specifically, suscepti-
bility weighted imaging (SWI) was used to study the relationship between
changes in the brain and performance on selected neuropsychological
measures.
Participants and Methods: Data was collected at the San Francisco
VA Medical Center (SFVAMC), the Neurology clinics at UCSF, and
affiliated centers. Control participants were recruited from family and
friends of patients and the general public. Participants with Parkin-
son’s disease (PD) were recruited from the neurology clinics at SF-
VAMC, UCSF, the Parkinson’s Institute, and through public adver-
tisement. Sixty-two individuals participated in this study (PD = 39,
control = 23).
Results: There were no significant differences between the control and
PD groups on neuropsychological measures. However, there were sig-
nificant differences between the PD and control groups on certain brain
regions (e.g., left and right caudate, left substantia nigra). In partici-
pants diagnosed with PD, the left globus pallidus predicted perform-
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ance on Trails B; right caudate and left subthalamic nucleus predicted
performance on CVLT-II Immediate Recall. In control participants, the
right substantia nigra and left globus pallidus predicted performance
on Trails B; left caudate and left substantia nigra predicted performance
on CVLT-II Immediate Recall.
Conclusions: The findings suggest a relationship between brain re-
gions and performance on certain measures of cognitive function-
ing. This relationship differs somewhat for PD as compared to the
control group.
Correspondence: Michelle Murphy, Psy.D., Mental Health, San Fran-
cisco Veterans Affairs Medical Center, 4150 Clement St., 116B, San
Francisco, CA 94121, United States. E-mail: MMPI22@gmail.com 

L. QUITANIA, S. FARIAS, D. MUNGAS, B. REED & C. DECARLI.
Structural MRI variables relate to neuropsychological domains and
everyday cognitive domains in similar ways.
Objective: The goal of this study was to examine some potential neu-
roanatomicial substrates of cognition and everyday function in older
adults. Specifically, we evaluated whether structural MRI volumetric
measures of total brain matter (BM), white matter hyperintensities
(WMH), and hippocampus (HC) relate similarly to standardized meas-
ures of neuropsychological functions and informant-rated measures of
everyday cognition.
Participants and Methods: Participants included 228 older adults with
and without cognitive impairment. The Spanish and English Neu-
ropsychological Assessment Scales (SENAS) were used to measure Lan-
guage, Memory, Executive Functioning, and Visuospatial Processing.
BM and HC were corrected for total intracranial volume. Everyday
cognition was measured using the ECog across six domains: Everyday
Memory, Everyday Language, Everyday Visuospatial Functioning,
Everyday Organization, Everyday Planning, and Everyday Divided At-
tention. Multiple regressions were used to examine the independent as-
sociations between the brain variables and the SENAS variables, and
between the brain variables and the ECog.
Results: BM related to SENAS memory (p<.01), executive functioning
(p<.001), and visuospatial functioning (p<001). HC was independently
related only to memory (p<.01). WMH was unrelated to cognition. BM
also related to all ECog domains (p<.05). HC was also marginally re-
lated to Everyday Memory (p=.05). WMH was not related to any ECog
domain.
Conclusions: Findings suggest that total brain volume is significantly
associated with numerous neuropsychological domains, as well as mul-
tiple domains of everyday cognition. Additionally, hippocampal vol-
ume contributed unique additional variance to neuropsychological meas-
ures of memory and a similar relationship also seems to exist with a
measure of everyday memory.
Correspondence: Lovingly Quitania, Ph.D., Neurology, UCD Alzheimer’s
Disease Center, 4860 Y Street Suite 3900, Sacramento, CA 95817, United
States. E-mail: lovingly.quitania@ucdmc.ucdavis.edu 

G. SEIDEL, S.D. TOWLER, S. MITCHELL, J.J. TANNER, C. PRICE,
D.J. LIBON & T. GIOVANNETTI. Neuroimaging Predictors of Every-
day Action Errors in Dementia.
Objective: Dementia patients exhibit differential everyday impair-
ment characterized by omission (i.e. failure to perform a step) vs.
commission (i.e., inaccurate execution of a step) errors. The for-
mer pattern has been associated with declarative (i.e., episodic, se-
mantic) memory deficits and the latter with deficits in executive con-
trol. The neuroanatomical underpinnings of this model have not been
evaluated.
Participants and Methods: 28 participants with AD or vascular de-
mentia were administered an MRI of the brain and the Naturalistic Ac-
tion Test (NAT), which requires completion of 3 tasks (e.g., make toast).
NAT omissions and commissions were coded from videotape. Coders,
blind to NAT data, quantified hippocampal and cortical (gray + white
matter) volumes, structures associated with declarative memory. The

volume of subcortical white matter lesions also was obtained, as this
measure relates to executive control in dementia. Hierarchical regres-
sions, with MMSE entered first and neuroimaging variables (adjusted
for whole brain volume) second, were performed to identify predictors
of NAT errors.
Results: The model for NAT total errors accounted for 36% of the vari-
ance (p < .01) with MMSE (beta = -.54, t = 3.30, p < .01) and hip-
pocampal volume (beta = -.35, t = 2.15, p < .05) as the only significant
predictors. The model for omissions accounted for 38% of the variance
(p < .01) and had MMSE (beta = -.45, t = 2.79, p < .05) and cortical
white and gray matter volume (beta = -.43, t = 2.68, p < .05) as the
only significant predictors. Commissions were related to only MMSE
(13% of variance explained; beta = -.40, t = 2.10, p < .05).
Conclusions: After adjusting for MMSE, hippocampal volume and the
volume of the cerebral cortex significantly predicted everyday action er-
rors. Consistent with our preliminary model, cortical volume signifi-
cantly predicted omissions but not commissions. These data illustrate
the potential (and limitations) for imaging variables to predict real world
functioning.
Correspondence: Tania Giovannetti, Ph.D., Psychology, Temple Uni-
versity, 1701 N. 13th Street, Philadlephia, PA 19122, United States. E-
mail: tgio@temple.edu 

E. STAMBROOK, P. WANG, S. HEVERLY-FITT, A.C. LYON,
C. PRICE, O. SELNES, S. RATCLIFFE, T. GIOVANNETTI &
T.F. FLOYD. White Matter Lesion Volume and Cognitive Perfor-
mance among Older Adults with Vascular Risk Factors.
Objective: White matter lesions (WMLs) are commonly seen on brain
magnetic resonance imaging (MRI) in the elderly. WMLs have been as-
sociated with vascular disease, age, and cognitive functioning in com-
munity and clinical (dementia) samples. This study examined the as-
sociation between WML and cognitive and motor functioning in older
adults with vascular risk factors.
Participants and Methods: Fifty-eight older adults (M age = 75; M
education = 15years) with a diagnosis of aortic stenosis and/or coronary
artery disease were administered a comprehensive neuropsychological
protocol and MRI scan of the brain. The MRI fluid attenuated inversion
recovery (FLAIR) images were used to calculate WML volume. Pa-
tients with a history of recent stroke, TIA or addiction, and/or any his-
tory of mental illness were not included in the sample.
Results: WML volume significantly correlated (R’s > .30, p<.05) with
age, education, and tests of motor speed/dexterity (Grooved Peg Board),
visuomotor processing speed (Digit Symbol, Trails-A), executive con-
trol (Trails-B), and episodic memory (Rey Osterrieth Long Delay). Af-
ter adjusting for age and education, WML volume significantly predicted
motor speed/dexterity (Grooved Pegboard, Beta = .46, t = 3.17, p < .01)
and visuomotor processing speed (Digit Symbol, Beta= -.27, t = 2.05,
p = .05).
Conclusions: WML volume was significantly correlated with perform-
ance on cognitive tests which required rapid and/or motor responses.
After adjusting for age and education, WML remained significantly as-
sociated with performance on tests of motor and psychomotor speed.
Thus, the relationship between WML and cognition, and functioning
more generally, may be mediated by demographic factors as well as mo-
tor speed and dexterity.
Correspondence: Tania Giovannetti, Ph.D., Psychology, Temple Uni-
versity, 1701 N. 13th Street, Philadlephia, PA 19122, United States. E-
mail: tgio@temple.edu 

T.M. SUSMARAS, A.K. LEE, M.W. JERRAM, R. HARDAWAY,
R.A. BHADELIA, C. FULWILER & D.A. GANSLER. Using The Life-
time History of Aggression – Revised Questionnaire and Voxel Based
Morphometry to Investigate the Neural Correlates of Aggression.
Objective: Several brain regions have been implicated as neural corre-
lates to aggression. Evidence suggests that one of these regions is the
amygdala. This structure plays a role in emotional perception responses.
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Given evidence indicating that the amygdala processes negative stimuli
in relation to past emotional conditioning, it is possible that aggressive
action may be more likely to result from decreased amygdalar function.
It was hypothesized that those high in aggression would have lower vol-
ume in the amygdala compared to those low in aggression.
Participants and Methods: This study included twenty-five males high
in aggression and thirty males low in aggression. High was defined as a
score of 13 and above on the physical and verbal components of Life-
time History of Aggression – Revised. This sample was made up of a
heterogeneous psychiatric population and control group who were as-
signed to aggression group regardless of diagnosis. To investigate the
hypothesis, VBM was performed using SPM5. An anatomic mask of the
amygdala was created and analysis was constrained to this region.
Results: A focus of significant amygdalar group difference (p = .04)
(MNI coordinates: -15, 12, -20; 81 voxels) was found. Those high in ag-
gression had lower volume in this cluster than those low in aggression.
Conclusions: This study demonstrates that the amygdala plays an es-
sential role in aggressive action, most likely in that amygdalar volume has
implications in processing of emotional cues and resulting responses. Im-
portantly, this result was found in a mixed psychiatric and control sam-
ple and indicates that this effect is not a function of psychopathology.
Correspondence: Teresa M. Susmaras, B.A., Psychology, Suffolk Uni-
versity, 40 Presidential Dr., Apt 3, Quincy, MA 02169, United States.
E-mail: tmsusmaras@suffolk.edu 

A.A. SWAN, R. BRAHMACHARI, M.Y. KIBBY, M.J. COHEN &
G.W. HYND. Hippocampus Volume is Related to Spatial Processing
and Nonverbal Reasoning in Children.
Objective: The link between the hippocampus and spatial ability has
been extensively explored with rodents, commonly utilizing the Morris
Water Maze (Liang, Hon, Tyan, & Liao, 1992; Morris, 1984). In hu-
mans, the relationship between the hippocampus and spatial ability,
dyslexia, and ADHD are not as well understood. This study sought to
evaluate the relationship between the hippocampus and various indices
of spatial ability in children.
Participants and Methods: Data were obtained during a study on
dyslexia (NIH R01 HD26890). Data analysis and reports were supported
by a separate grant (NIH R03 HD048752). Forty children, 8 to 12 years
of age, completed a neuropsychological battery and a MRI scan: 15 had
dyslexia, 15 had ADHD, and 14 were controls. Using the sagittal plane,
the hippocampus was traced on every slice employing guidelines adapted
from Johns Hopkins University’s Psychiatric Neuroimaging protocol in
addition to a neuroanatomy text (D’Amasio, 2005). Inter-rater relia-
bility was > 0.90. Children were well matched for age, Full-Scale IQ,
and gender.
Results: Groups did not differ in hippocampal volume (ps > .90). The
volume of the right hippocampus was positively correlated with two meas-
ures of visual-spatial ability (TONI-3 and NEPSY Arrows) but not with
WJ-R Visual Closure. Hippocampus volume was not significantly related
to a measure of constructional praxis (WISC Block Design), but its re-
lationship with the DTVMI approached statistical significance (p=0.075).
Conclusions: The volume of the right hippocampus is related to tasks
requiring mental spatial rotation/manipulation (TONI-3) and tracking
(NEPSY Arrows). It is not related to presence of dyslexia or ADHD.
Correspondence: Alicia A. Swan, M.A., Psychology, Southern Illinois
University, 601 W. Willow St., Carbondale, IL 62901, United States. E-
mail: swan@siu.edu 

A. TREBLE, J. JURANEK & J.M. FLETCHER. Regions of Increased
and Decreased Cortical Complexity in Spina Bifida: An aMRI Study.
Objective: Spina bifida myelomeningocele (SBM) is a congenital dis-
order characterized by abnormal neurodevelopment of the brain and
spinal cord. Neocortical regions are reorganized in SBM as demonstrated
by regionally-specific patterns of reduced gray matter volume, reduced
surface area, and increased cortical thickness. We examined patterns of
cortical complexity in SBM relative to age-matched controls.

Participants and Methods: To obtain whole-brain MRI coverage, a
three-dimensional T1-weighted sequence (SPGR) was performed in the
coronal plane. A fully-automated image processing stream was com-
pleted and followed by a fully-automated 3D local gyrification index
(LGI) analysis using freesurfer software. For group comparisons, the
QDEC utility was utilized to correct for multiple comparisons of ver-
tex-wise analyses of LGI as well as covariates including age and gender.
Results: Relative to controls, significantly higher LGI in SBM localized
to bilateral parietal and temporal cortical regions and bilateral regions
of the dorsolateral prefrontal cortex. Lower LGI in SB localized to bi-
lateral inferior prefrontal cortex as well as bilateral medial regions of
the temporal, parietal, and occipital cortices. Interestingly, higher LGI
values in SB tended to be specifically observed in regions of reduced cor-
tical thickness and lower LGI values in regions of increased cortical
thickness.
Conclusions: The neocortex in SBM reveals distinct patterns of regions
with increased and decreased cortical complexity as compared to typi-
cally-developing age-matched controls. The degree of regional cortical
complexity may be inversely related to its degree of cortical thickness.
Correspondence: Amery Treble, B. Sc., Psychology, University of Hous-
ton, 126 Heyne Building, University of Houston, Houston, TX 77204,
United States. E-mail: atreble@uh.edu 

V.J. WILLIAMS, E.C. LERITZ, R.E. MCGLINCHEY, W.P. MILBERG,
J.L. RUDOLPH, L. LIPSITZ & D.H. SALAT. Variation in Serum
Cholesterol is Associated with Regional Changes in White Matter
Tissue Integrity in Healthy Older Adults.
Objective: This study sought to examine the relationship between serum
cholesterol levels and white matter (WM) structural integrity within a
normal sample of healthy older adults.
Participants and Methods: One hundred twenty-eight participants
without a history of cerebrovascular disease (CVD) or dementia were
recruited to undergo structural imaging of the brain. Diffusion tensor
images (DTI) were collected for each participant, with WM structural
integrity indexed by changes in fractional anisotropy (FA), as well as by
the radial and axial components of mean diffusivity. Fasting blood was
drawn from each participant to determine low density lipoprotein (LDL),
high density lipoprotein, total cholesterol, and triglyceride levels.
Results: Whole-brain voxelwise analysis, controlling for age and gen-
der, revealed LDL cholesterol as the most robust predictor of WM struc-
tural integrity. Higher LDL was most strongly associated with decreased
FA bilaterally in the internal capsule, corona radiata and temporal
WM regions, as well as in white matter subjacent to the left parahip-
pocampal cortex. These areas also showed a significant positive corre-
lation between radial diffusivity and LDL, with little changes in axial
diffusivity.
Conclusions: These findings suggest that normal variation in choles-
terol levels is associated with altered WM structural integrity, even for
those not at risk for CVD. Given the health concerns and prevalence of
conditions with high cholesterol in our society, along with mounting ev-
idence suggesting a vascular role in dementia and Alzheimer’s disease
etiology, our results suggest that careful monitoring and treatment of
cholesterol levels in the subclinical aging population could prove bene-
ficial to long term neuronal health and WM preservation. Further in-
vestigation into the relationship between cholesterol and brain tissue mi-
crostructure could have important clinical implications for early detection
of vascular-related cognitive disorders.
Correspondence: Victoria J. Williams, BS, MGH - Martinos Center for
Biomedical Imaging, 149 Thirteenth St, Charlestown, MA 02129, United
States. E-mail: tori@nmr.mgh.harvard.edu 

H. WISHART, E. KEE, J. FORD, J. MACDONALD, S. ANEY &
Z. LOVERDE. A novel approach for semi-automated segmentation
of MS lesions on FLAIR imaging: Reliability and clinical correlates.
Objective: We present a new approach for semi-automated segmenta-
tion and quantification of MS lesions, tailored for fluid-attenuated in-

https://doi.org/10.1017/S1355617710000226 Published online by Cambridge University Press

https://doi.org/10.1017/S1355617710000226


Thirty-Eighth Annual INS Meeting Abstracts 177

version recovery (FLAIR) images and designed for rapid, reliable seg-
mentation with minimal manual editing. “FLAIRSEG” performs a seeded
intensity-based classification of each voxel followed by optional me-
dian filtering to eliminate isolated intensity variations. Here, we report
the reliability and clinical correlates of lesion volumes obtained using
FLAIRSEG.
Participants and Methods: Sixty-seven adults with multiple scle-
rosis underwent 1.5T FLAIR imaging and cognitive testing as part
of a larger study. Fifteen patients underwent repeat evaluation 13.8
(4.9) months later. All scans were segmented by a single rater blind
to clinical data. A second rater independently segmented a subset of
eight scans. Total lesion volumes, obtained using our established
but more labor-intensive segmentation method, were available for 54
participants.
Results: FLAIRSEG lesion volumes showed high intra- and inter-rater
reliability (ICC = 0.99 and 0.94 respectively, p<.001) and corresponded
well with those obtained using our established method despite system-
atic differences in our approach to classifying voxels in dirty-appear-
ing and periventicular white matter (ICC = 0.94, p<.001). FLAIRSEG
lesion volumes were modestly related to cognitive impairment on six
of the seven cognitive outcomes (r = 0.23 to 0.35, p<.05 to <.005),
but did not predict disability level, similar to the pattern of findings
observed with our established method. Longitudinal change in
FLAIRSEG lesion volume predicted decline in processing speed (r = -
0.58, p<.05).
Conclusions: FLAIRSEG provides reliable semi-automated MS le-
sion segmentation using a single imaging modality. Future refine-
ments will include development and testing with higher field strength
images.
Correspondence: Heather Wishart, Psychiatry, Dartmouth Medical
School, One Medical Center Drive, Lebanon, NH 03756, United States.
E-mail: wishart@dartmouth.edu 

R. YALLAMPALLI, T.C. WU, S. SHAH, E.D. BIGLER, Z. CHU,
A.C. VASQUEZ, X. LI, H.S. LEVIN & E.A. WILDE. White Matter
Changes in Frontal and Temporal Regions Following Traumatic
Brain Injury: Correlation with Visual and Verbal Memory.
Objective: Memory complaints are common following traumatic brain
injury (TBI).  In this study, we used diffusion tensor imaging (DTI) to
examine white matter changes in the inferior longitudinal fasciculus
(ILF) and frontal lobar white matter following TBI and the relation of
those changes to performance on visual and verbal memory tasks.
Participants and Methods: Thirteen young adults (11M, 2F) aged 17-
32 years (mean age = 22.2 years) with severe TBI (GCS score < 8) and
14 (12M, 2F) healthy controls of similar demographic variables under-
went DTI on Philips 3T scanners 3-6 months post injury. Quantitative
tractography analysis was performed for frontal regions and ILF using
Philips PRIDE v4.1 fiber tracking software. All subjects were adminis-
tered the Rey-Osterrieth Complex Figure Test (ROCF) and Verbal Se-
lective Reminding Test (VSRT).
Results: T-tests revealed significant group differences on mean FA for
right (p<0.001) and left (p<0.001) frontal regions, and right (p=0.002)
and left (p=0.001) ILF. On the ROFT, right ILF correlated with copy
(r=0.509), immediate recall (r=0.715), and delayed recall (r=0.591)
score, s and left ILF correlated with copy (r=0.487) and immediate re-
call (r=0.0496) scores, such that higher FA was related to better per-
formance. Also, right frontal FA correlated with delayed recall (r=0.556)
and immediate recall score (r=0.644) scores. For the VSRT, left ILF cor-
related with long-term retrieval score (r=0.616), continuous long-term
retrieval score (r=0.635) and delayed recall (r=0.615).
Conclusions: ILF and frontal FA correlated with performance on both
verbal and visual memory tasks. DTI is a promising tool in further eval-
uating the effects of TBI.
Correspondence: Ragini Yallampalli, B.S, Clinical Neuropsychology,
University of Houston/Baylor College of Medicine, 7171 Buffalo Speed-
way, Apt 1923, Houston, TX 77025, United States. E-mail: yallampalli@
gmail.com 

TBI (Child)

A. BLAKELY, C.P. JOHNSON, J. JURANEK, L. EWING-COBBS,
A. KAPLAN & M. PRASAD. Mean Diffusivity of the Orbitofrontal
Cortex is Associated with Inhibitory Control in Children with TBI.
Objective: Few studies have investigated the neurobiological bases for
cognitive and behavioral changes following pediatric traumatic brain
injury (TBI). We examined whether mean diffusivity (MD) of the pre-
frontal cortex predicted inhibitory control in school-aged children with
TBI one-year post injury.
Participants and Methods: Participants included 15 children with TBI
and 15 children with orthopedic injuries between ages six and sixteen. Par-
ent ratings of inhibitory control were obtained from the Behavior Rating
Inventory of Executive Function (BRIEF), completed one-year post injury.
All participants underwent high resolution T1-weighted MRI scans for au-
tomated segmentation and diffusion tensor imaging (DTI) to examine the
microstructural integrity of white and gray matter 2 months post injury.
Segmented masks of the lateral and medial regions of the orbitofrontal cor-
tex were converted to diffusion space to calculate the MD of each region.
Results: For the TBI group, inhibitory control scores were significantly
correlated with MD values of the lateral orbitofrontal cortical regions in
both left (r=.492, p=.02) and right (r= .548, p=0.009) hemispheres and
with medial orbitofrontal cortical region in the left (r=.493, p=.02) and
right (r=.471, p=.03) hemispheres. For the orthopedic group, inhibitory
control was positively correlated with MD values only from the left hemi-
sphere medial (r=.523, p=.038) orbitofrontal region.
Conclusions: In children with TBI, greater MD in bilateral medial and
lateral orbitalfrontal cortex was predictive of lower inhibitory control
one year post-injury. For children with orthopedic injujries, relations of
MD and inhibition were less robust. Microstructural measures of gray
matter integrity may predict behavioral regulation, particularly for chil-
dren with brain injury.
NIH R01 NS43608
Correspondence: Alane Blakely, University of Texas Health Science Cen-
ter at Houston, 7000 Fannin, Suite 2401, Houston, TX 77025, United
States. E-mail: Alane.Blakely@uth.tmc.edu 

S. BROWN, H. NEWITT, H. HOILE, S. EREN, F. MUSCARA, C. CAT-
ROPPA & V. ANDERSON. QUALITATIVE RESEARCH: ITS ROLE IN
INVESTIGATING ADULT     PSYCHOSOCIAL OUTCOMES POST PAE-
DIATRIC TBI.
Objective: Clearly defined long-term outcome from paediatric trau-
matic brain injury (TBI) is difficult to predict, affecting immediate and
ongoing treatment and management. This study, quantitatively and
qualitatively, examined the retrospective consideration of psychosocial
outcome from perspective of the parent and adult child.
Participants and Methods: Inclusion was via inspection of informa-
tion regarding medical status at admission to the Royal Children’s Hos-
pital, Melbourne, Victoria. Participants were 84 young adult survivors
of child TBI (54 males), aged 18-31 years at testing (M= 22.7, SD=2.9),
with injury on average 14 years prior to evaluation. They were grouped
according to injury severity: mild (n=32), moderate (n=24) and severe
(n=28). The Sydney Psychosocial Reintegration Scale (SPRS) was used
to measure outcome, as was an open ended question regarding percep-
tions of outcome from both the adult child and parent’s viewpoint.
Results: Preliminary analysis of the quantitative data suggests that par-
ents and adult survivors perceive long-term outcome similarly regard-
less of severity of injury or time since injury. However qualitative data
suggests underlying differences may exist.
Conclusions: These findings indicate that parents of adults injured as
children commonly remain aware of the ongoing effects of TBI, as does
the injured person. However further investigation utilising less struc-
tured approaches may reveal underlying differences.
Correspondence: Sandra Brown, Murdoch Chldren’s Research Institute,
6407/7 Riverside Quay, Southbank, VIC 3006, Australia. E-mail: sandra.
brown@rch.org.au 
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L. EWING-COBBS, K.M. HASAN, A. KAMALI, J.P. WAUGH,
M. DENNIS, M.R. PRASAD, M.A. BARNES & P.R. SWANK. Theory
of Mind after Pediatric TBI: Relation with Microstructure of the Un-
cinate Fasciculus.
Objective: Childhood traumatic brain injury (TBI) disrupts the use and
understanding of social language, including cognitive perspective tak-
ing (Theory of Mind, TOM) and affective communication (irony, em-
pathy) which have been related to temporal and frontal brain regions.
We examined literal truth, irony, and empathy after pediatric TBI in re-
lation to microstructural integrity of the uncinate fasciculus (UF), which
connects anterior temporal and orbitofrontal regions.
Participants and Methods: Fractional anisotropy, which indexes fiber
organization and integrity, was derived from diffusion tensor tractog-
raphy obtained 2.5 months after moderate to severe pediatric TBI (n=43)
or orthopedic injuries (n=35). The Irony and Empathy test assesses un-
derstanding of first and second-order intentionality in social scenarios
depicting literal truth (cognitive TOM), ironic criticism, and empathic
praise (affective TOM). GLMs examined group and fractional anisotropy
laterality in relation to TOM scores.
Results: Fractional anisotropy of the left or bilateral UF was related to
TOM scores. Group interacted with laterality of UF anisotropy for sec-
ond-order literal truth and empathic praise. For the TBI group, lower
second-order cognitive TOM scores were associated with lower anisotropy
of the left UF. For second-order empathic praise, group interacted with
bilateral UF anisotropy values. Ironic criticism was related to left frac-
tional anisotropy for both groups.
Conclusions: Following TBI, reduced UF integrity is related to aspects
of social language comprehension, particularly understanding what one
person wants another to believe in situations involving both literal truth
and empathic praise. This may reflect disruption of the frontal-tempo-
ral brain systems involved in cognitive and affective TOM. NIH R01
NS43608.
Correspondence: Linda Ewing-Cobbs, PhD, Pediatrics, University of
Texas Health Science Center, 7000 Fannin, Suite 2401, Houston, TX
77030, United States. E-mail: linda.ewing-cobbs@uth.tmc.edu 

G.A. GIOIA, C.G. VAUGHAN, J. REESMAN, C. MCGILL,
E. MCGUIRE, L. GATHERCOLE, H. PADIA, K. NICHOLS, P. ALLEN
& C. WELLS. Characterizing Post-Concussion Exertional Effects
in the Child and Adolescent.
Objective: This study describes the nature of symptom exacerbation
following physical and cognitive exertional activity (i.e., exertional ef-
fects, EE) in children and adolescents with concussion, presumably as-
sociated with neurometabolic dysfunction post-injury.
Participants and Methods: 142 children (56% boys; Mean age = 13.3,
range 6-18) with concussion underwent serial symptom and neuropsy-
chological assessments. Causes of injury varied (sports-related 64%)
with 26.1% LOC, 23.5% retrograde amnesia, 38.9% anterograde am-
nesia, and median days to first visit=14.0. Detailed information regarding
EE was collected: (1) response to specific physical and cognitive activ-
ity over the prior week(s) (presence, absence, no opportunity), and (2)
in direct response to clinic testing (presence/absence, quantitative rat-
ing) in a subsample (n= 94).
Results: Overall group frequencies reveal significantly higher reported
cognitive (69.3%) relative to physical EE (29.3%), with similar in-clinic
cognitive EE (68.1%). Significant sex differences in EE were found (e.g.,
Visit 1 prior week(s) cognitive EE, girls = 88.5% vs boys = 54.5%; in-clinic
cognitive EE girls = 80.5% vs boys 58.5%). Opportunities for physical and
cognitive EE differed significantly (physical 63.6% vs. cognitive 97.1%).
Reports of prior EE and in-clinic EE are significantly related. Serial as-
sessment of exertion reveals significant changes (reductions) over time. Re-
lationships of EE to injury characteristics and age were also examined.
Conclusions: Differing frequency of symptom exacerbation from phys-
ical and cognitive activity (EE) are reported in pediatric concussion.
Significant differences between types of EE, opportunities for EE, rel-
ative presence in girls and boys, and frequency over time provide im-
portant treatment implications. Cognitive EE is particularly prominent.

Correspondence: Gerard A. Gioia, Ph.D., Pediatric Neuropsychol-
ogy, Children’s National Medical Center, 15245 Shady Grove Road,
Suite 350, Rockville, MD 20850, United States. E-mail: ggioia@cnmc.
org

G.A. GIOIA, R.M. ROTH, C.G. VAUGHAN, L. MONETA &
P.K. ISQUITH. Serial Assessment of Children and Adolescents with
Mild TBI on the Tasks of Executive Control.
Objective: Mild TBI (mTBI) in children and adolescents has been as-
sociated with deficits in working memory and processing speed. We ex-
amined children’s performance on a novel measure of working mem-
ory and inhibitory control immediately following mTBI and again on
follow-up.
Participants and Methods: 101 students aged 5 to 18 years (M = 12.80,
SD = 2.96, 89 males) with mTBI and 101 matched controls completed
the Tasks of Executive Control (TEC) between 1 and 20 days following
injury (M = 6.8, SD = 4.12). A subset of 70 completed the TEC again
1 to 3 weeks later. The TEC is a repeatable computer administered se-
ries of six tasks that combine an n-back task (0-, 1- and 2-back) to as-
sess effects of increasing working memory load with a go/no-go task to
evaluate response to inhibitory demand.
Results: On first post-injury evaluation, the mTBI group performed sig-
nificantly worse than the control group in most respects with effect
sizes ranging from .3 to .22. Students with mTBI were considerably
slower, more variable and less accurate than matched controls. On fol-
low up evaluation, the mTBI group improved but still remained signif-
icantly slower and more variable than the non-injured group.
Conclusions: Children and adolescents with recent mTBI showed re-
duced accuracy and response speed and increased variability on the TEC
but demonstrated significant improvement on all variables at follow-
up evaluation. These findings provide evidence of improvement in work-
ing memory and processing speed reflecting likely neurometabolic re-
covery over time in children and adolescents with mTBI.
Correspondence: Peter K. Isquith, Ph.D., Department of Psychiatry,
Dartmouth Medical School, 367 Route 120 Unit B1, Lebanon, NH
03766, United States. E-mail: Peter@QPsych.com 

G.A. GIOIA, M. PALACIOS, N. ZUCKERBRAUN, M. COLLINS,
S. ATABAKI, L. BOLLING, R. ST. CHARLES & R. GRUBBS. Emer-
gency Care System Features in the Treatment of Pediatric Mild TBI.
Objective: Early diagnosis, evaluation, and treatment of mild TBI
(mTBI)/concussions in the Emergency Department (ED) is an essential
initial step to appropriate management. We characterize the standard
operating procedures for the care and management of mTBI in the ED
of two urban pediatric hospitals.
Participants and Methods: Serial phone interviews were conducted
with parents of 164 patients (5-22 years, Mean age = 10.7 years, 68%
male) treated in the ED for concussion/ mTBI 7-10 days post-injury.
Comprehensiveness of discharge education was assessed with respect to
symptom education, follow-up appointment recommendations, and
physical and cognitive restrictions.
Results: 85.4% of parents reported receiving mTBI discharge instruc-
tions in the ED. 79.2% report learning new knowledge about concus-
sion symptoms. 76.8% were instructed to make follow up medical ap-
pointment within one week but only 28.2% complied (35.6% within 4
weeks). Differences in type of restrictions were evident: 61.6% of pa-
tients were instructed to limit physical and sports/recreation activity but
only 16.5% were given cognitive/ school-related recommendations.
Conclusions: While a high percentage of families received discharge
education and most instructed to follow up with primary care, the ac-
tual adherence in this urban sample was low. Families received recom-
mendations related to physical and sports/recreation-related restrictions
much more frequently than cognitive-related guidelines, reflected by the
minimal school-related recommendations. There is a significant need
to improve discharge education and follow up linkage with primary care
systems, as well as injury-specific treatment recommendations.
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Correspondence: Gerard A. Gioia, Ph.D., Pediatric Neuropsychology,
Children’s National Medical Center, 15245 Shady Grove Road, Suite
350, Rockville, MD 20850, United States. E-mail: ggioia@cnmc.org 

G.A. GIOIA, M. PALACIOS, S. ATABAKI, N. ZUCKERBRAUN,
M. COLLINS, R. ST. CHARLES, L. BOLLING & R. GRUBBS. Post-
injury Course of Pediatric Mild TBI Initially Treated in the Emer-
gency Department.
Objective: We report the post-injury course of pediatric mild TBI/con-
cussions initially treated in Emergency Department.
Participants and Methods: Parents of 164 patients (5-22 years, Mean
= 10.7 years; 68% male) treated for concussion in the ED at two urban
pediatric hospitals completed 3 phone interviews about the child’s post-
injury course at 1, 2 and 4 weeks. Progression of concussion sympto-
matology, adherence to follow up appointment recommendations, and
the association of symptom level on school, sports and daily activities
were assessed.
Results: Report of symptoms reveals headache, fatigue, drowsiness, ir-
ritability, and dizziness to be the top five. 25.8%, 77.2%, and 86.9%
report symptom resolution at 1, 2, and 4 weeks. Gender and age were
unrelated to symptom level; age had a small positive association with
return to full activity (r= .32). Symptom level across the 4-week period
was significantly associated with extent of activity restriction and need
for academic support. A small but positive association was found be-
tween age and need for greater academic support.
Conclusions: The post-injury symptom resolution is reported of chil-
dren and adolescents initially treated in the ED with typical symptom
types. Most of the sample indicated full resolution by 4 weeks. Level of
symptoms is related to need for activity restriction and school supports.
Gender is unrelated to outcome although age has small effects, with older
students requiring more academic supports. Future study of key dis-
charge instruction and follow up supports from the ED is planned.
Correspondence: Gerard A. Gioia, Ph.D., Pediatric Neuropsychology,
Children’s National Medical Center, 15245 Shady Grove Road, Suite
350, Rockville, MD 20850, United States. E-mail: ggioia@cnmc.org 

A.B. GOLD, J. JURANEK, M.R. PRASAD, P.R. SWANK & L. EW-
ING-COBBS. Attention Networks in Children with Traumatic Brain
Injury (TBI): Relations with Regional Brain Volumetry.
Objective: Pediatric traumatic brain injury (TBI) is often associated
with both diffuse cerebral damage and focal injury to frontal and pari-
etal regions implicated in attentional control. Therefore, we examined
post-traumatic changes in neural networks subserving attention alert-
ing, orienting, and conflict.
Participants and Methods: Regional cortical volumes from MRI scans
obtained two months following TBI (n=19) or orthopedic injury (n=20)
were examined in relation to Attention Network Task (ANT) scores. The
ANT assesses efficiency of maintaining alertness, orienting to sensory
information, and resolving conflict from competing responses. Bilateral
gray (GM) and white matter (WM) volumes from regional frontal and
parietal lobes as well as volumes from the anterior and posterior cingu-
late cortex were analyzed. GLMs examined effects of group and regional
brain volumes on ANT network scores.
Results: ANT scores were comparable in the TBI and comparison groups.
Regional cortical volumes were not related to alerting network per-
formance. For the orienting score, significant interactions with group
were obtained for volume of the right superior parietal GM, right dor-
salateral prefrontal GM, and bilateral posterior cingulate GM and WM
volumes. Group interacted with both anterior cingulate GM and WM for
conflict scores.
Conclusions: The relation between regional GM and WM volumes and
the orienting and conflict scores varied for the TBI and comparison
group. Alerting scores, which have been related primarily to subcorti-
cal structures, were not related to the cortical volumes for either group.
The ANT shows promise for examining the impact of regional brain in-
jury on disruption of specific attention networks.

Correspondence: Alanna B. Gold, Clinical Neuropsychology, Univer-
sity of Houston, 7530 Brompton St, apt 844, Houston, TX 77025, United
States. E-mail: abgold@uh.edu 

S.A. GORMAN, M. BARNES, M. PRASAD & L. EWING-COBBS. Are
Visual-Spatial and Verbal Working Memory Equally Affected by Pe-
diatric TBI?
Objective: Working memory (WM) deficits are often a consequence of
traumatic brain injury (TBI) in children. The present study examined
the impact of TBI on visual-spatial and verbal WM to determine whether
the impact of TBI is similar across visual-spatial and verbal WM.
Participants and Methods: Thirty seven children and adolescents with
moderate to severe TBI and 41 comparison participants were adminis-
tered Visual Spatial Span (visual) and Category Listening Span (ver-
bal) WM tasks. The visual-spatial and verbal WM tasks require main-
taining the same number of stimuli in WM at each span level while
simultaneously performing an attention monitoring task requiring re-
sponding to specific targets.
Results: A repeated measures ANCOVA controlling for age at assess-
ment was utilized to examine the effects of WM task type on perform-
ance across groups. A significant task by group interaction (F (1,75) =
8.55, p < .01) indicated that performance of the TBI and comparison
groups differed across tasks. While performance was comparable on
Category Listening Span (t (36) = -0.046, p = .963), the comparison
group scored significantly higher on Visual Spatial Span (t (40) = 3.88,
p < .01).
Conclusions: Participants with TBI performed significantly more poorly
than the comparison group on visual-spatial, but not verbal measures
of WM. TBI preferentially decreased performance on visual-spatial WM
suggesting that visual-spatial WM may be more vulnerable to the effects
of TBI. NIH R01 NS43608.
Correspondence: Stephanie A. Gorman, B.A., University of Houston,
8383 El Mundo #411, Houston, TX 77054, United States. E-mail:
sgorman85@gmail.com 

M.N. GRAGERT, N.C. WALZ, K.O. YEATES, H.G. TAYLOR,
T. STANCIN & S.L. WADE. Posttraumatic Stress Symptoms Fol-
lowing Early Childhood Traumatic Brain Injury.
Objective: This study examined the emergence of posttraumatic stress
symptoms (PTSS) following early childhood TBI. We hypothesized that
PTSS would be greater following TBI than orthopedic injury (OI) and
that both preinjury PTSS and parent/family stress would be significant
predictors of PTSS.
Participants and Methods: Young children (aged 3-6 at time of injury)
with TBI (64 moderate, 23 severe) and OI (117) were assessed at 6, 12, and
18 months postinjury. Preinjury PTSS were assessed shortly after the injury.
PTSSwereassessedusingamodifiedCBCL-PTSDscale validated foryoung
children. Mixed model analyses were used to examine group differences in
PTSS adjusted for preinjury PTSS across time and to examine the rela-
tionshipofparent/family stress to childPTSS.Analyseswere conductedwith
child factors (race, sex, and age at injury) and SES as covariates.
Results: Longitudinal changes in PTSS symptoms were predicted by
injury severity. Severe TBI was associated with higher PTSS over time
than OI and moderate TBI. The moderate TBI group showed an initial
increase in PTSS at 6 months postinjury but then evidenced some res-
olution of symptoms at 12 and 18 months postinjury. Preinjury PTSS
and parent/family stress were significant predictors of child PTSS.
Conclusions: PTSS emerge following severe TBI during early childhood
and do not resolve over time. In contrast, there is an initial increase in PTSS
following moderate TBI that resolves over time. Preinjury PTSS and par-
ent/family stress are significant contributory factors to the development
of PTSS following pediatric TBI, and these warrant assessment.
Correspondence: Marsha N. Gragert, Ph.D., Pediatrics, Cincinnati Chil-
dren’s Medical Center/University of Cincinnati, MLC 10006, 3333 Bur-
net Avenue, Cincinnati, OH 45229-3039, United States. E-mail: marsha.
nortz-gragert@cchmc.org 
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G. HERNANDEZ & T. MONTIEL-RAMOS. Cognitive Deficits in
Spanish-speaking Children with Traumatic Brain Injury.
Objective: In childhood, to suffer a traumatic brain injury (TBI) causes
multiple deficits on cognition. The aim of this study was to know the
neuropsychological performance of Spanish-Speaking Children with TBI
selected from the medical consultation of child neurologist in the Hos-
pital Civil de Guadalajara Fray Antonio Alcalde.
Participants and Methods: Seventeen Spanish-speaking children (14
boys and 3 girls, age mean 8.65 years old, IQ range from 61 to 112)
with a TBI diagnosis were evaluated with tasks of Attention, Verbal
Auditory Memory, Spatial Abilities, Constructional Abilities And Exec-
utive Functions from the Evaluación Neuropsicológica Infantil – ENI
(Child Neuropsychological Assessment). Comparisons between mean of
sample and ENI’s parameters in each task were made. The sample was
evaluated between 1 year and 4 years after injury, by the report of learn-
ing disabilities or behaviour problems.
Results: The results shows significant differences between mean of sam-
ple and parameter in digits cancellation, draw cancellation, human fig-
ure draw, complex figure copy, verbal-auditory memory, verbal free re-
call, verbal clue recall, verbal-auditory recognition, spatial abilities,
right-left comprehension, right-left expression, different angles draws,
lines orientation, verbal fluency, graphic fluency and failure to main-
tain the set.
Conclusions: The founded deficits on this TBI sample include a wide
range of neuropsychological abilities, particularly in attention, vi-
sual-spatial skills and long term memory. The founded deficit has
shown a generalized brain dysfunction profile. Like a future research,
we need to examine the development of the children with recent in-
jury and the postinjury disorders including predisposing child char-
acteristics, type of brain insult, time of injury and the environmen-
tal influences.
Correspondence: German Hernandez, MSc., Clinica de Neuropsicolo-
gia Infantil, Hospital Civil de Guadalajara Fray Antonio Alcalde, Luis
Farah 1373, Villas Belenes, Zapopan 45150, Mexico. E-mail:
hernandez_german_clm@yahoo.com.mx 

S.M. HILLEARY, S. DEBOARD MARION, W.S. BROWN,
T. BABIKIAN, S.A. COPELAND, C. GIZA, E. CHIN & R. ASARNOW.
Corpus callosum MRI morphology and functional outcomes fol-
lowing pediatric traumatic brain injury.
Objective: White matter damage has consistently been found in asso-
ciation with traumatic brain injury (TBI), yet the functional implica-
tions are not well understood. The current investigation used structural
MRI to characterize corpus callosum (CC) atrophy and functional sta-
tus on interhemispheric tasks subsequent to pediatric TBI.
Participants and Methods: Structural MRI and bimanual coordina-
tion performance were examined in 13 healthy controls (12.60-18.50
years, M = 15.94) and 17 adolescents (12.10-18.30 years, M = 16.03)
with moderate-to-severe TBI, six of whom had identifiable CC lesions.
Individuals were imaged and assessed 3-8 months post-injury and one
year later in both cross-sectional and longitudinal designs.
Results: MANOVA indicated significantly reduced CC only in TBI par-
ticipants with lesions and only at the chronic (vs. post-acute) period.
Importantly, CC deterioration was diffuse and not explained by lesion
size or location. Genu area was correlated with bimanual motor speed.
Among controls, larger genu size was related to the ability to slow per-
formance to ensure accuracy, whereas TBI participants were slow and
inaccurate. Callosal deterioration predicted worse performance over time
on interhemispheric aspects of bimanual coordination.
Conclusions: This is one of the first investigations showing correspon-
dence between CC structure and interhemispheric functioning in the
months immediately following moderate-to-severe closed head injury in
a pediatric population. This study is consistent with recent findings show-
ing that CC lesions are a reliable indicator of continued white matter
atrophy. Assuming replication with a larger sample, CC morphology
may prove to be a reliable and efficient procedure to detect diffuse ax-
onal injury.

Correspondence: Suzanne M. Hilleary, MA, Clinical Psychology, Fuller
Graduate School of Psychology, 180 N. Oakland Ave, Pasadena, CA
91101, United States. E-mail: shilleary@fuller.edu 

C.P. JOHNSON, J. JURANEK, L. KRAMER, M. PRASAD, P. SWANK
& L. EWING-COBBS.Predicting Behavioral Deficits Following Trau-
matic Brain Injury Through Damage To The Uncinate Fasciculus:
A Diffusion Tensor Tractography Study.
Objective: Patterns of executive dysfunction and social skills deficits
vary following traumatic brain injury (TBI). Injury to the uncinate fas-
ciculus (UF) may contribute to behavioral and social dysregulation. We
examined whether probabilistic diffusion tensor tractography (DTT) of
the UF obtained 2 months after pediatric TBI predicted unique patterns
of executive functioning and social skills.
Participants and Methods: Diffusion weighted images and a T1 im-
age were examined in children with moderate to severe TBI (n=15) or
orthopedic injury (n=15). Using Freesurfer, connectivity based proba-
bilistic DTT reconstructed the UF via the connection between anterior
temporal pole and orbitofrontal cortex. Fractional anisotropy (FA) from
the UF was examined in relation to parental ratings on the Behavior Rat-
ing Inventory of Executive Function (BRIEF) and the Social Skills Rat-
ing Scales (SSRS) obtained 12 months post-injury.
Results: Repeated measures linear models examined the relation of
group and laterality of DTT metrics from the UF on behavioral and so-
cial outcomes. Lower FA values predicted worse behavioral regulation
scores. UF FA interacted with BRIEF scale and predicted behavioral reg-
ulation, but not metacognition scores, regardless of group membership
(p = 0.016). Right FA predicted the emotional control subscale of be-
havioral regulation (p = 0.005). Right UF FA predicted problem be-
haviors (p = 0.003), but not social skills on the SSRS.
Conclusions: A pattern of greater behavioral dysregulation, but not
metacognitive deficits, followed reduced FA to the right, but not left
UF. Similarly, greater problem behaviors, but not social skills, followed
right UF, but not left UF, reductions of FA. NIH R01 NS43608.
Correspondence: Chad P. Johnson, BA, Clinical Neuropsychology, Uni-
versity of Houston, 4800 Calhoun Road, Houston, TX 77004, United
States. E-mail: C.Parker.Johnson@gmail.com 

V. KRISHNAMURTHY, I. BABAKHANYAN, L. ZAYTSEV,
J. PIVONKA-JONES & K. FREIER-RANDALL. Neuropsychologi-
cal Outcomes in Children with Head Injury vs. Traumatic Brain
Injury.
Objective: Brain injury is a leading cause of cognitive deficits in chil-
dren. However, a population of children who receive head injuries (HI)
do not fit the criteria for traumatic brain injury (TBI) (do not display
altered states of consciousness or abnormal brain imaging). This study
attempts to identify potential neuropsychological sequelae associated
with HI as compared to TBI for the purposes of identifying need for early
intervention.
Participants and Methods: 18 age-matched English-speaking chil-
dren with documented histories of TBI and HI (mean age=9.21, SD=1.96;
72% Male, 28% Female) participated. Functioning was assessed with
the age appropriate Wechsler scale and the NEPSY Attention/Executive
Functioning (A/EFx) and Memory domains. Data was collected from
2003-2009 with IRB approval.
Results: Significant differences were noted between the TBI and HI
groups on age at time of injury (TBI=88.4 months, HI=35.9). Neu-
ropsychological scores were as follows: FSIQTBI=98.67, FSIQHI=79.67;
VCITBI=99.78, VCIHI=79.44; PRITBI=102.44, PRIHI=86.67;
WMITBI=96.14, WMIHI=78.20; PSITBI=92.71, PSIHI=79.89;
A/EFxTBI=85.33, A/EFxHI=93.44; MemoryTBI=102.57, MemoryHI=88.78.
Univariate ANOVAs revealed statistically significant differences on FSIQ
(F=5.55, p = 0.03), VCI (F=6.47, p=0.02), and WM (F=4.89,
p<0.05).The TBI group outperformed the HI group on all domains ex-
cept A/EFx. Though not statistically significant, a trend of memory
deficit emerged in HI sample.
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Conclusions: The results demonstrate that children with a mild HI
can present with deficits on cognitive and memory functioning. It ap-
pears that older age at the time of injury may serve as a protective fac-
tor. However, the small sample size limits power and generalizability of
these results. Future studies are needed relative to this topic.
Correspondence: Vidhya Krishnamurthy, Ph.D., Loma Linda Univer-
sity, 164 W. Hospitality Lane, Ste 3, San Bernardino, CA 92408, United
States. E-mail: vkrishnamurthy05g@llu.edu 

S.D. MARION, J. LEE, T. PARSONS, A. VAN ROOYEN, J. GOOCH,
E. KNUTH & A. RIZZO. Attentional functioning in children fol-
lowing mild closed head injury: The importance of prospective
sampling.
Objective: Attention is commonly disrupted in children after traumatic
brain injury (TBI), yet there is continued debate regarding the presence
of attention difficulties in mild TBI. The present study sought to inves-
tigate acute mild TBI via virtual reality (VR)-based testing. We hy-
pothesized that mTBI would lead to increased commission and omission
error relative to controls.
Participants and Methods: Eleven children 8-14 years of age admit-
ted to the ER for a mild closed head injury were assessed within 9 months
of injury on a VR classroom-based continuous performance task (the
Virtual Classroom). Performance was compared with eight age-matched,
non-injured children in two separate conditions based on the presence
or absence of typical classroom distractions.
Results: Results revealed that the mild TBI and control groups com-
mitted similar rates of omission (F = .12, p = ns) and commission (F =
.42, p = ns) error under both distraction conditions. This was not likely
a function of sample size, as younger controls committed significantly
more commission errors than younger TBI participants.
Conclusions: The fact that Virtual Classroom performance was com-
parable in mTBI and control groups suggests that children are not likely
to experience sustained attention problems after mTBI. This was some-
what surprising yet consistent with other prospective (vs. clinic-referred)
studies of mTBI. This study underscores the importance of sampling
prospectively when seeking to generalize findings to all mild injury cases.
It is crucial to recognize, however, that a subset of children experience
more complicated recovery after mTBI, a fact that should guide ongo-
ing understanding of risk following mTBI.
Correspondence: Sarah D. Marion, Ph.D., Psychology, Travis Research
Institute, 180 N. Oakland Ave., Pasadena, CA 91101, United States.
E-mail: sdmarion@fuller.edu 

L.M. MORAN, K.O. YEATES, H. TAYLOR, J. RUSIN, B. BANGERT,
A. DIETRICH, K. NUSS & M. WRIGHT. Do Post-Concussive Symp-
toms Discriminate Injury Severity in Pediatric Mild Traumatic Brain
Injury?
Objective: Several studies have shown that increases in post-concussive
symptoms (PCS) are correlated with greater neurological damage or
other indicators of severity following mild traumatic brain injury (mTBI)
in children. This study assessed whether it is possible to predict injury
severity from PCS presentation in children.
Participants and Methods: The sample included 285 children ages 8
to 15, 186 with mTBI and a comparison group of 99 with orthopedic
injuries (OI). Both parents and children rated the severity of PCS at an
initial assessment within 3 weeks post-injury and at follow-up visits at
3 and 12 months post-injury. The mTBI group was divided into high
and low injury severity based on the presence/absence of either loss of
consciousness or intracranial abnormalities on MRI.
Results: A series of discriminant function analyses revealed that both child
and parent ratings of PCS collected at the initial assessment differentiated
children with mTBI from children with OI, while ratings obtained at later
time points could not. Somatic PCS accounted for most of the discrimina-
tory power. Only parent ratings collected at the initial assessment were able
to discriminate between all three groups. Overall, predicted group classifi-
cationwaspoor,witha largeproportionof falsenegatives in themTBIgroup.

Conclusions: Although children with mTBI display and report more
PCS than children with OI, accurate prediction of injury severity from
symptom presentation is not yet possible.
Correspondence: Lisa M. Moran, M.A., Psychology, The Ohio State Uni-
versity, 1835 Neil Ave, Room 108, Psychology Bldg., Columbus, OH
43210, United States. E-mail: moran.170@osu.edu 

T.W. OLIVIER, D.G. NEMETH, L.T. WHITTINGTON & N.E. MAY.
Educating Children Who Suffered TBIs prior to Age Three.
Objective: Many children sustain traumatic brain injury (TBI) before
age three. Yet, when they are ready to enter the learning process, be-
cause their lower level functions have returned, oftentimes there is not
appropriate preparation for this transition. Without a thorough evalu-
ation and educational plan, these children often flounder and begin to
exhibit attentional and behavioral problems within the school setting.
As child traumatic brain injuries (cTBIs) typically interfere with work-
ing memory and the acquisition of knowledge, these children are espe-
cially vulnerable during the early school years.
Participants and Methods: Two similar cTBI patients who sustained
brain injury before age three began exhibiting difficulties in kinder-
garten. After thorough neuropsychoeducational assessments, compre-
hensive educational plans were developed. One began the first grade
in the Fall of 2009, and the other began the second grade in the Fall
of 2009.
Results: When comparing their scores on tests of school readiness and
adaptive behavior, both of these children had reasonably adaptive be-
havioral composites. Their scores on tests of neuropsychological func-
tions, however, revealed that their data was more consistent with same-
age children who were likely to have brain-behavior based learning
problems than with same-age normal children.
Conclusions: The participants’ evaluation data and educational plans
will be outlined in this paper. Commentaries on the success of the in-
terventions that were recommended will be offered.
Correspondence: Darlyne G. Nemeth, Ph.D., M.P., A.B.M.P., The Neu-
ropsychology Center of Louisiana, LLC, 4611 Bluebonnet Blvd, Ste. B,
Baton Rouge, LA 70809, United States. E-mail: dgnemeth@gmail.com 

L.T. WHITTINGTON, D.G. NEMETH, T.W. OLIVIER & N.E. MAY.
Self-Fulfilling Prophecies Versus Brain Limitations.
Objective: A ten year old male, who sustained a head injury at age
five, was referred for a comprehensive neuropsychoeducational evalu-
ation as a second opinion. This presentation, as demonstrated by the
data collected, will address the self-fulfilling prophecies of this child ver-
sus his actual brain limitations.
Participants and Methods: This child’s comprehensive neuropsy-
choeducational evaluation consisted of information regarding his neu-
rocognitive, psycholinguistic, attentional, memory, brain-behavior, and
affective functioning. An educational assessment and an intellectual
assessment had previously been performed by another practitioner.
Results: Results of this evaluation demonstrated that this child had a
much greater learning and intellectual capacity than he was currently
programmed to believe. The child, who would frequently say, “I can’t!”
on many tasks that he was asked to perform, did remarkably well on
many measures of neurocognitive, psycholinguistic, and brain-behav-
ior functioning. This data will be outlined.
Conclusions: This child, who sustained a head injury at age five, was
programmed to believe that he could not perform on a level compara-
ble with normal same-age children. Yet, his parents, who were told that
their son was lucky to be alive, were hopeful that a better outcome could
be achieved. Results of neuropsychoeducational evaluation revealed av-
erage range scores in many of the key areas assessed. Different med-
ication and intervention approaches were recommended. These as well
as outcome information will be presented in this paper.
Correspondence: Darlyne G. Nemeth, Ph.D., M.P., A.B.M.P., The Neu-
ropsychology Center of Louisiana, LLC, 4611 Bluebonnet Blvd, Ste. B,
Baton Rouge, LA 70809, United States. E-mail: dgnemeth@gmail.com 
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P. NOLIN. Pre- and Post-Injury Executive Dysfunctions in Adoles-
cents with Traumatic Brain Injury.
Objective: To study pre- and post-executive dysfunctions in adolescents
with traumatic brain injury (TBI) using the Behavior Rating Inventory
of Executive Function (BRIEF).
Participants and Methods: Study participants included 12 adolescents
with mild TBI (mTBI) and 29 with moderate or severe TBI. Mean age
of the participants at the time of the TBI and at post-injury assessment
was 9.37 and 12.99 years respectively. Mothers completed the ques-
tionnaire twice. They first rated their adolescent’s executive functions
following the TBI (BRIEF POST-TBI) and then rated their adolescent’s
executive functions prior to the TBI (BRIEF PRE-TBI).
Results: Multivariate repeated measures analysis showed a significant
Group (MTBI VS Moderate/Severe TBI) X Time (PRE- VS POST-In-
jury) effect [(F(11,24) = 2.66, p < .05)]. Simple main effects tests re-
vealed a significant increase in the scores from the PRE- to the POST-
BRIEF for the Moderate/Severe TBI group, while the scores were stable
for participants of the mTBI group. There were no differences between
the two groups on the BRIEF PRE-TBI.
Conclusions: The results confirmed that Moderate/Severe TBI was as-
sociated with long-term deficits in executive functions in adolescents,
and raised questions regarding the presence of these deficits in partici-
pants with mTBI. Participants who experienced mTBI and Moder-
ate/Severe TBI do not differ with regards to their pre-injury executive
functioning as assessed by their mother. The results of this study en-
courage use of the BRIEF as a tool enabling assessment of pre-injury
functioning.
Correspondence: Pierre Nolin, Ph.D., Psychology, Université du Québec
à Trois-Rivières, C.P. 500, Trois-Rivières, QC G9A5H7, Canada. E-mail:
Pierre.Nolin@uqtr.ca 

J. PAPOUTSIS & R. STARGATT. Long-term Effects of Complicated
Mild Traumatic Brain Injury Sustained in Infancy.
Objective: Mild traumatic brain injury (TBI) is the most common type
of head injury to occur in children. Recent research has started to dis-
tinguish complicated mild head injury from simple mild head injury.
Research on children who sustained a mild TBI during infancy is lim-
ited and there are no known studies to date that have examined the
outcome of this group beyond 5 years post-injury. The aim of this study
is to characterise the cognitive profile of children who sustained a com-
plicated mild TBI in infancy at least eight years post-injury.
Participants and Methods: 32 children who presented to the Emer-
gency Department with objective symptoms of complicated mild head
injury as documented by medical personal under the age of three were
recruited. Children were administered a battery of neuropsychological
assessments examining various cognitive domains.
Results: Children who sustained a complicated mild TBI performed sig-
nificantly worse on measures of divided attention compared to a nor-
mative sample. Children who sustained a loss of consciousness (LOC)
performed significantly worse than children who experienced two post-
concussion symptoms but no LOC.
Conclusions: Complicated mild TBI has the potential to impact on the
development of higher-level attention skills, many years after the ini-
tial insult. Injury characteristics differentially impacts on the future cog-
nitive development of children, outlining the importance of a stratified
definition of mild TBI. This will allow us to more clearly identify those
children who are at greatest risk of developing ongoing difficulties.
Correspondence: Jennifer Papoutsis, Doctrate Clinical Neuropsychol-
ogy, Psychology, La Trobe University, 7 Grove Road, Hawthorn, VIC
3122, Australia. E-mail: jennypappy@hotmail.com 

V. PETRAUSKAS, C. MCKAY, M. STEWART & J.E. CASEY. Com-
paring BRIEF Parent and Self Profiles in an Acute Pediatric Trau-
matic Brain Injury Sample.
Objective: This study examined the relationship between the parent and
self-report forms of the Behavior Rating Inventory of Executive Func-

tion (BRIEF) and neuropsychological measures of executive function
(EF) administered during the acute rehabilitation phase in children and
adolescents with traumatic brain injury. Previous research (e.g., Vriezen
& Pigott, 2002) found that the BRIEF does not correlate well with rec-
ognized executive functioning tests within a neuropsychological battery.
However, past studies have only examined chronic populations. Addi-
tionally, the present study expanded upon previous research by exam-
ining the extent to which parents and children agree on the areas of ex-
ecutive dysfunction.
Participants and Methods: The present study examined correlations
between 39 parent report BRIEF forms and child neuropsychological
measures of EF. Thirty-one child self-report BRIEF forms were subse-
quently correlated with neuropsychological measures of EF. Twenty-
three parent-child matched pairs were compared using t-tests to deter-
mine whether parents and children differed in their perceptions of the
child’s executive functioning.
Results: Parent reports of child EF did not correlate with any of the
neuropsychological measures of EF. Child reports of working memory
were found to correlate with measures of impulsivity and disinhibition.
T-test comparisons of parent and child perceptions of EF revealed sig-
nificant differences in perceptions of inhibition, working memory, and
planning/organization, with parents perceiving greater problems than
the child in all cases.
Conclusions: Standardized measures of executive functioning do not
seem to relate to family’s perspective of EF difficulties, regardless of
whether it is the parent’s or the child’s.
Correspondence: Vilija Petrauskas, Psychology, University of Windsor,
401 Sunset Ave, Windsor, ON N9B 3P4, Canada. E-mail: petraus@
uwindsor.ca 

M. PRASAD, P. SWANK & L. EWING-COBBS. Behavioral and Cog-
nitive Aspects of Attention in Children with Traumatic Brain Injury
One Year Post-Injury.
Objective: We examined behavioral and cognitive dimensions of at-
tention in children and adolescents with moderate to severe trau-
matic brain injury (TBI) at one year post-injury. Attentional prob-
lems can present as behavioral difficulties or cognitive deficits in
attention and a strong relationship between the two has not been con-
sistently found.
Participants and Methods: 54 participants with moderate to severe
brain injury and 35 orthopedic controls participated in this prospec-
tive, longitudinal study of outcome from brain injury in children and
ranged in age from 7 to 15 years at time of injury. Children were as-
sessed on the following measures: premorbid and one year post-in-
jury Child Behavior Checklist (CBCL) behavioral attention scale; inat-
tention (Connor’s Continuous Performance Test (CPT) omissions),
inhibition (CPT commissions), cognitive flexibility, and short-term
memory .
Results: The groups did not significantly differ on socioeconomic sta-
tus, age, or premorbid behavioral attention ratings.  Children with TBI
were rated as having more behavioral attention problems at 1 year-post-
injury and scored lower than the control group on short-term memory.
A hierarchical linear regression model was used to assess the relation
between premorbid behavioral attention, group, inattention, inhibition,
cognitive flexibility, and short-term memory to post-injury attentional
behavior. Premorbid attentional ratings were found to be significantly
related to behavioral attention at 1 year post-injury. Addition of group
to the model significantly improved prediction. The remaining variables
were not significant.
Conclusions: Premorbid behavioral attentional and TBI are strong
predictors of post-injury behavioral attention. Neither cognitive
attention skills nor related executive processes were found to be
strongly related to behavioral functioning. Supported by NIH R01
NS43608.
Correspondence: Mary Prasad, Ph.D., Children’s Learning Institute, Univ
of Texas Health Science Center-Houston, 7000 Fannin, Suite 2401, Hous-
ton, TX 77030, United States. E-mail: Mary.R.Prasad@uth.tmc.edu
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K.P. RAGHUBAR, C.P. JOHNSON, M.A. BARNES, J. JURANEK,
M.R. PRASAD & L. EWING-COBBS. Relations Between White Mat-
ter Integrity and Mathematical Outcomes in Children with TBI and
Typically Developing Children.
Objective: Children with traumatic brain injury (TBI) often demon-
strate difficulties in math. Performance on mathematical tasks was com-
pared between children with TBI and typically developing children. The
integrity of right and left hemisphere white matter (WM) was used to
predict math performance.
Participants and Methods: Participants included 14 children with
moderate to severe TBI and 15 children with an orthopedic injury. Dif-
fusion weighted images and a T1 image were collected at 2 months
post-injury and processed through FSL and Freesurfer to obtain frac-
tional anisotropy (FA) and mean diffusivity (MD) composites for left
and right hemisphere WM. Participants completed Math Fluency, Math
Calculation, and Applied Problems subtests from the Woodcock-John-
son III, and an experimental simple addition task whereby partici-
pants determined the veracity of small- and large-size correct and in-
correct equations.
Results: Children with TBI performed worse than controls on Math
Calculation (p < .01) and Applied Problems (p < .05). On the sim-
ple addition task, only the children with TBI solved correct equa-
tions more quickly than incorrect equations. Right and left hemisphere
WM MD predicted performance on Math Fluency across participants
(p-values < .05). Left hemisphere WM MD also predicted reaction
time performance on small-size problems for TBI participants alone
(p < .05).
Conclusions: Overall, children with TBI performed more poorly on a
range of math tasks. MD served as a bio-marker for processing speed
and performance deficits on math tasks with speeded components fol-
lowing TBI. Whole brain diffusion metrics may serve as early indica-
tors of functional deficits following TBI. NIH R01 NS43608.
Correspondence: Kimberly P. Raghubar, M.A., Psychology, University of
Houston, Dept. of Psychology 126 Heyne Bldg, University of Houston,
Houston, TX 77204, United States. E-mail: kim.raghubar@gmail.com

A.T. SCHMIDT, K.D. ORSTEN, G. HANTEN, X. LI & H.S. LEVIN.
Relationship of Family Functioning to Emotional Prosody Follow-
ing Pediatric Traumatic Brain Injury.
Objective: Children with traumatic brain injury (TBI) often experi-
ence persistent difficulties with processing emotional information. In-
jury related factors in combination with environmental variables such
as family functioning, financial resources, and parental coping impact
a child’s behavioral recovery after TBI. However, the relationship be-
tween environmental factors and performance on more basic emotional
processing tasks remains unclear. This study investigated the relation-
ship between caregiver perceived stressors and resources and perform-
ance on an emotional prosody task following pediatric TBI or orthope-
dic injury (OI).
Participants and Methods: Participants included 142 children – 75
children with moderate to severe TBI and 67 children with OI – between
the ages of 7-17 years assessed at baseline, three months, and one year
after injury using the parent report on the Life Stressors and Resources
Scale (LISRES) and a task of emotional processing.
Results: Results indicated a negative correlation between emotional
prosody and financial stress in both groups but only in children <14
(p= 0.008), and a positive correlation between financial resources and
task performance but only for children sustaining a TBI (p=0.0072).
Time since injury did not influence the findings in either group and none
of the other LISRES subscales were associated with emotional prosody
performance.
Conclusions: Findings highlight the importance of adequate financial
resources to promote recovery after TBI, and suggest that caregiver
perceived financial stress may influence processing of emotional mate-
rial following a traumatic injury especially in younger children. Impli-
cations of these findings for the broader construct of social cognition are
also discussed.

Correspondence: Adam T. Schmidt, Ph.D., Physical Medicine and Re-
habilitation, Baylor College of Medicine, 1709 Dryden Rd. Suite 725,
Houston, TX 77030, United States. E-mail: ats1978@gmail.com 

A. TREBLE, K. HASAN, A. IFTIKHAR, M. PRASAD, M. BARNES
& L. EWING-COBBS. Working Memory and Callosal Integrity fol-
lowing Pediatric Traumatic Brain Injury: A Diffusion Tensor Trac-
tography Study.
Objective: Deficits in working memory (WM) are a common conse-
quence of pediatric traumatic brain injury (TBI). Reduced integrity of
the corpus callosum (CC) after TBI may disrupt connectivity between
bilateral anterior and posterior neural networks involved in WM. We ex-
amined diffusion tensor tractography (DTT) of the CC in relation to
WM performance following pediatric TBI.
Participants and Methods: DTT was acquired in 84 children sus-
taining moderate to severe TBI (M age=12.0±3.3) and compared with
50 community control children (M age=11.0±3.0). The CC was divided
into eight segments and tracked using DTI Studio software based on
the fiber assignment by continuous tracking algorithm. Fractional
anisotropy (FA) and mean diffusivity (MD) of each segment were ex-
tracted and examined in relation to performance on visuospatial and
verbal WM tasks.
Results: WM scores were comparable in the TBI and comparison groups.
Relative to the comparison group, FA was significantly increased in the
genu, posterior body, isthmus, and splenium and MD was increased in
all regions following TBI. Pearson partial correlations controlling for age
were calculated between each WM task with FA and MD for each cal-
losal region by group. Only in the TBI group, visuospatial WM was pos-
itively correlated with FA in the genu (p=.034), and verbal WM was
positively correlated with FA in fibers tracked from the temporal lobe
into the splenium (p=0.028). MD did not correlate significantly with
any WM scores.
Conclusions: Integrity of the genu and splenium of the CC was asso-
ciated with verbal and visuospatial WM performance after pediatric TBI.
NIH R01 NS43608.
Correspondence: Amery Treble, B. Sc., Psychology, University of Hous-
ton, 126 Heyne Building, University of Houston, Houston, TX 77204,
United States. E-mail: atreble@uh.edu 

C.G. VAUGHAN, G.A. GIOIA & P.K. ISQUITH. Stability and Inter-
nal Structure of the Pediatric Version of the ImPACT Battery.
Objective: We examined the internal structure and stability of Pedi-
atric ImPACT, a new version of the ImPACT computerized test bat-
tery designed to assess cognitive function in younger children with
concussions.
Participants and Methods: 577 typically developing children without
injury (66% male) aged 5 to 12 (M = 9.5 years) completed the test bat-
tery. Principle axis factoring with Promax rotation was employed to iden-
tify the factor structure of 27 variables measuring performance accu-
racy, response speed, and variability. Test-retest reliability examined
temporal stability of the factor structure (mean test-retest interval =
0.2 days).
Results: A three factor structure- Response Speed, Learning and Mem-
ory, and Variability (ICV) -accounted for 48.4% of the total variance.
Factors had moderate covariance with each other (.43 to .70). Factor-
ing a second administration of the test produced the same internal struc-
ture, lending support to its replicability. A similar factor structure also
emerged with alternative rotation methods. Test-retest stability was high
for the Response Speed factor (.95), and moderate for Learning and
Memory (.67) and Variability factors (.72).
Conclusions: Factor analysis of a new pediatric version of the Im-
PACT test battery revealed a stable three-factor structure. Appropriate
test-retest reliability was demonstrated for all three factor scores.
Correspondence: Christopher G. Vaughan, PsyD, Children’s National
Medical Center, 15245 Shady Grove Rd., Suite 350, Rockville, MD
20850, United States. E-mail: cvaughan@cnmc.org 
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C.T. WELLS, P. ROMER, H. BHATT, E. HUNTLEY, H. PADIA,
L. KRIVITZKY, D. LEWIN & G. GIOIA. Parent-Report of Sleep
Problems Following Mild Traumatic Brain Injury in Children and
Adolescents.
Objective: This study describes the type of sleep problems reported by
parents of children and adolescents with mild traumatic brain injuries
(mTBI). It was hypothesized that patients would report significant ex-
cessive daytime sleepiness (EDS) and difficulties with sleep onset and
maintenance following mTBI when compared to pre-injury baseline and
a control sample.
Participants and Methods: The parents of 50 children (35 male; Mean
age at injury = 13.8 years, range 8-17 yrs) with mTBI recruited from a
concussion clinic completed a comprehensive sleep questionnaire re-
porting on pre- and post-injury sleep habits. The mTBI group was then
compared to an age- and gender-matched community-recruited con-
trol sample. The sleep questionnaire completed by both groups included
5 scales: 1) EDS, 2) Onset & Maintenance, 3) Parasomnias, 4) Nar-
colepsy, and 5) Sleep Disordered Breathing (SDB).
Results: There were no significant differences on any of the 5 sleep scales
in analyses of mTBI pre-injury baseline sleep habits compared to con-
trol participants. Analysis of change in sleep scale symptoms revealed
no significant change from baseline in frequency of parasomnia, nar-
colepsy, or SDB symptoms at any of the 3 post-injury appointments.
There was a trend toward significance (p = .057) for the EDS scale
with a significant increase in EDS noted at the first post-injury visit
and a return to baseline by the third visit. For the Onset & Maintenance
scale, symptoms significantly increased from baseline to the first visit
and persisted through the third visit (p = .016).
Conclusions: Significant increases in EDS and difficulties with sleep
onset and maintenance were observed. Thus, there is a clear need for
assessment and intervention of sleep in children and adolescents fol-
lowing mTBI.
Correspondence: Carolyn T. Wells, PhD, Pediatric Neuropsychology, Chil-
dren’s National Medical Center, 15245 Shady Grove Road, Suite 350,
Rockville, MD 20850, United States. E-mail: carolynwells@mac.com

J.R. WOZNIAK, B.A. MUELLER, E.E. WARD, C.J. BELL,
L.E. KRACH & K.O. LIM. Inter-hemispheric resting-state fMRI dis-
turbances associated with specific neurocognitive deficits in chil-
dren with Traumatic Brain Injury.
Objective: We hypothesized that disruptions in inter-hemispheric syn-
chronization of brain activity, as measured by resting-state fMRI, would
be associated with specific neurocognitive deficits in child and adoles-
cent patients following traumatic brain injury.
Participants and Methods: Participants were 15 patients with TBI and
15 matched control subjects, ages 11 to 18. Patients underwent MRI
scanning and neurocognitive evaluation within 18 months of mild to se-
vere brain injury. The MRI sequence included high resolution anatom-
ical images, a 6-minute resting-state fMRI series, and a 30-direction Dif-
fusion Tensor Imaging (DTI) series. Right and left hemispheric
correlations were computed for resting-state fMRI BOLD signal from 9
cortical regions as indexes of functional connectivity.
Results: Because of the heterogeneity of injuries in the TBI group, we
chose not to analyze the data strictly by groups. Instead, relative com-
parisons were made for subgroups of patients who showed specific neu-
rocognitive deficits. For patients (n=5) who showed verbal memory
impairment (CVLT), resting fMRI disturbances were seen in anterior
regions (pars orbitalis). Microstructural abnormalities were also seen in
left pars orbitalis on DTI. For patients (n=4) with working memory im-
pairment (Wechsler), fMRI disturbances were seen in superior-frontal
and superior-parietal regions. DTI showed trend-level abnormality in
the left superior-parietal region. For patients (n=8) with executive im-
pairment (BRIEF), medial orbitofrontal fMRI abnormalities were seen.
Conclusions: These analyses demonstrate that specific resting-state
functional connectivity disturbances may be related to common neu-
rocognitive deficits following TBI in young patients. In addition, DTI
reveals evidence of microstructural abnormalities in some cases.

Correspondence: Jeffrey R. Wozniak, Ph.D., Psychiatry, Univ. of Min-
nesota, F256/2B West, 2450 Riverside Ave., Minneapolis, MN 55454,
United States. E-mail: jwozniak@umn.edu 

Visuopatial Functions/Neglect/Agnosia

P. CHEN, N. ZAIDI, K. PIGGOT & A.M. BARRETT. Perceptual ver-
sus Representational Influence on a Motor Walking Task in Spatial
Neglect.
Objective: Spatial neglect is a disabling disorder often under-diagnosed
clinically, especially when the symptoms are only present at a remote
distance or behind the body. Daily activities, such as driving, demand
stimulus perception and internal representation of far and rear space.
We developed a walking test to examine far and rear spatial bias via for-
ward and backward walking, respectively. Perceptual bias may influ-
ence walking relatively more with eyes open, versus representational
bias, which may influence walking with eyes closed.
Participants and Methods: A 31-yr right-handed female, 7-wk post
right temporal-occipital hemorrhage with left spatial neglect and hemi-
anopia, without leg weakness, walked forward and backward on a walk-
ing path 180 cm wide and 300 cm long (6 trials per condition: eyes open
forward and backward, eyes closed forward and backward).
Results: With eyes open, our subject veered leftward, relative to the
body, while walking forward (-153.7 mm; SD =28.2; one-sample two-
tailed t(5) = -13.24, p< 0.001) but did not veer significantly walking
backwards (-112.2 mm; SD=143.5; ns). Blindfolded, she improved walk-
ing forward (-22.8 mm; SD =45.1; paired-samples two-tailed t(5)=4.50,
p=0.006), but veered more rightward walking backwards (281.0 mm,
SD=198.5; t(5)= 3.97, p= 0.011).
Conclusions: Our results suggest that environment-centered neglect in-
duced visual perceptual, but not representational, navigation errors dur-
ing forward walking. However, we observed environment-centered rep-
resentational navigation bias during backward walking.  Spatial neglect
may independently impair representational navigation for forward and
rear space. Adaptive backward movement, important for accident avoid-
ance, may rely on rear space representational systems.
Correspondence: Peii Chen, Ph.D., Research Center, Kessler Founda-
tion, 1199 Pleasant Valley Way, West Orange, NJ 07052, United States.
E-mail: pchen@kesslerfoundation.org 

E.E. GALLETTA, S. PEKRUL, P. ESLINGER & A.M. BARRETT.Vi-
sual Distraction: An Altered Aiming Spatial Response in Dementia.
Objective: Distractibility can interfere with function (e.g. driving). We
asked: compared to controls, do subjects with probable AD (pAD)
demonstrate greater visual perceptual-attentional (“where”), or motor-
intentional (“aiming”) system distraction while performing a line bi-
section (LB) task?
Participants and Methods: Six subjects with dementia and twenty-
two controls were tested on a video LB task in near and far space. We
right-left reversed the perceived direction of movement as subjects bi-
sected lines in half of the bisection trials, and were thus able to frac-
tionate “where” versus “aiming” bias. Pseudo-randomized trials were
in: left and right distractor, and a no-distractor condition.
Results: We identified a three-way interaction: group (pAD, controls),
“where” vs. “aiming” bias, and distraction side (p = 0.007). Although left
distraction increased leftward errors in both groups, “where” distraction
bias was more leftward in controls, and in pAD subjects, left distraction
was associated with decreased rightward “aiming” bias. Right-sided dis-
traction exerted no significant effects on either controls or pAD subjects.
Conclusions: We found “where” left-sided distraction in controls was
not observed in pAD, rather left-sided distraction potentially influenced
“aiming” bias. This is potentially consistent with Drago et al. (2008),
and may reflect vulnerability of “aiming” motor-intentional top-down
systems to distraction in these patients. Whether this could reflect pref-
erential access of the superior colliculus to motor, rather than visual,
spatial processing in pAD requires further exploration.
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Correspondence: Elizabeth E. Galletta, PhD, Stroke Rehabilitation,
Kessler Reseach Foundation Research Center, 1199 Pleasant Valley Way,
West Orange, NJ 07052, United States. E-mail: elizabeth.galletta@
gmail.com

B.K. WEBSTER, R.W. PARTRIDGE, R.J. HEINRICHS &
L.E. BAADE. Relationship Between the RBANS Visuospatial Sub-
tests and the MMSE Intersecting Pentagons.
Objective: The Mini Mental Status Exam (MMSE) is the measure of
cognition most frequently used by health care providers. Though the to-
tal score has traditionally been used to identify impairment, individual
items within the MMSE have been found to be more sensitive to certain
impairments, e.g. three word recall score with memory impairment. Poor
performance on the MMSE intersecting pentagons is thought to reflect
impairment of visuospatial abilities. This study examines the relation-
ship between impaired performance on this MMSE subtest and per-
formance on the Repeatable Battery to Assess Neuropsychological Sta-
tus (RBANS) Figure Copy and Line Orientation subtests.
Participants and Methods: Participants were 116 older adults aged
61 to 97 years (mean age = 77 years, SD = 8) who were admitted to the
geriatric psychiatric unit of a rural Midwestern hospital: 99% were Cau-
casian and 82% were women.
Results: Mean differences for three RBANS subtests were compared
for two groups: those who successfully completed the MMSE intersect-
ing pentagons and those who failed. Analysis revealed a significant dif-
ference between the means of the two groups on the RBANS Figure Copy
subtest and the Line Orientation subtest, t(52.48) =  -4.387, p < .0001;
t( 37.52) = -3.542, p < .001, respectively. No difference was found on
the RBANS Digit Span subtest t(67.50) =   -1.74, p = .08.
Conclusions: This study provides convergent validity and added in-
terpretive information for the MMSE’s intersecting pentagons item.
The study also suggests that impairments measured by the intersecting
pentagons are due to viseo-spatial impairment and not attention deficits.
Correspondence: Blake K. Webster, MS, Clinical Psychology, Wichita
State University, 1845 Fairmount, Wichita, KS 67260, United States.
E-mail: bkwebster@wichita.edu 

Genetics/Genetic Disorders

D.A. JACOBSON, K.E. LUCE & R. LAJINESS-O’NEILL. Involve-
ment of the Anterior Cingulate Cortex and Insula in the Regulation
of Negative Affect in Individuals with VCFS.
Objective: The anterior cingulate cortex (ACC) and insula have been
jointly implicated in the experience of empathy, theory of mind, and
social cognition. Furthermore, the co-activation of these structures has
been linked to the suppression of reflexive and voluntary behaviors and
cognitions. Children with VCFS, a neurodevelopmental disorder, expe-
rience deficits in attention, impulsivity, emotional regulation, and social
cognition. As such, it was hypothesized that the combined averaged vol-
umes of the ACC and insula in children with VCFS would be smaller
than aged-matched controls. Furthermore, it was hypothesized that com-
bined insula and ACC volumes would be related to deficits in attention,
impulsivity, emotional regulation, and social competency.
Participants and Methods: These deficits were measured by the Con-
tinuous Performance Test (CPT), Child Behavior Checklist (CBCL),
Connor’s Parent Rating Scale: Revised-Long (CPRS:R-L), and the Child
Depression Inventory (CDI). A composite variable consisting of the com-
bined averaged volume of the ACC and insula were compared in six in-
dividuals with VCFS and six gender and age-matched controls.
Results: Structural volumes were then correlated with behavioral meas-
ures. MRI data was acquired with a 3.0 Tesla scanner and analyzed with
Eigentool software. The composite ACC-insula volume was significantly
smaller in individuals with VCFS relative to controls; t(5) = .334, p<.05.
Additionally, a positive relationship was observed between the ACC-in-
sula composite and the negative emotions subscale of the Child-De-
pression Inventory; r(6)= .833, p<.05.

Conclusions: These data reveal smaller volumes in regions purported
to underlie the suppression of behaviors and cognitions which are re-
lated to the experience of negative emotions in individuals with VCFS.
Correspondence: Kelly E. Luce, B.S., Psychology, Eastern Michigan Uni-
versity, 537 Mark Jefferson, Ypsilanti, MI 48197, United States. E-mail:
kluce85@aol.com 

Dementia (Alzheimers)

R. CORONA, T. SHAH, T. CLAYCOMB, N. DAFAEEBOINI &
J. RAZANI. Predicting Psychological Distress in Caregivers from
Functional Performance of Dementia Patients.
Objective: The purpose of the study was to better understand the rela-
tionship between daily functional deficits in dementia patients and the
types of psychological distress experienced by their caregivers. It was
hypothesized that lowered scores on specific domains of a perform-
ance-based activities-of-daily-living task by patients would predict their
caregivers’ psychological symptoms.
Participants and Methods: This project included 79 patients with vary-
ing forms of dementia and their next-of-kin caregivers. Caregivers com-
pleted the Beck Depression Inventory (BDI) and the Brief Symptom In-
ventory (BSI; an inventory that measures psychological symptoms such as
anxiety and hostility) about their own psychological state. Patients were
administered the Direct Assessment of Functioning Status (DAFS) which
measures aspects of functioning as the ability to carry out a shopping task,
financial skills, identify traffic rules and signs, and communication skills.
Results: Using stepwise regression, results showed that patients’ DAFS
Communication subscale scores best predicted caregiver’s BSI Hostility
ratings and patients’ DAFS Financial subscale scores best predicted care-
givers’ BDI scores.
Conclusions: The findings indicate that as specific aspects of functional
ability declines in patients with dementia, their caregivers’ mental health
is compromised. This information would be helpful to healthcare pro-
fessionals for planning treatment for patients and their caregivers.
Correspondence: Roberto Corona, Psycholoy, California State Univer-
sity of Northridge, 8970 O’Melveny ave, Sun Valley, CA 91352, United
States. E-mail: robcor23@aol.com 

Invited Symposium Presented by ALAN:
Neuropsychology of Emotion and the Neural

Mechanisms Underlying Emotional Processing

Discussant: Mitchell Valdes-Sosa

Speaker: Feggy Ostrosky-Solis

4:00–5:30 p.m. 

F. OSTROSKY, M. VALDES-SOSA, H. NICOLINI & E. MATUTE.
Neuropsychology of Emotion and the Neural Mechanisms Under-
lying Emotional processing.
Symposium Description: Research on the neuropsychology of emo-
tion and the neural mechanisms underlying emotional processing have
received considerable attention in the last decade. Much relevant work
has come from recent studies applying concepts and methods of cogni-
tive neuroscience and neuroimaging techniques to the study of normal
subjects and patients with neurological damage. This symposium aims
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to present an overview of our current knowledge of neuroimaging, neu-
ropsychological and psychophysiological studies on emotion in normal
and brain damage subjects. The papers included will address key fac-
tors related to these issues, Feggy Ostrosky et al,  will present new ap-
proaches to assess the processing of moral emotions in normal subjects
and psychopaths criminal offenders. Mitchell Valdes-Sosa will present
neuroimaging studies of normal and brain injured subjects that have
identified candidates for the neural substrates of unconscious process-
ing of emotional processing, Humberto Nicolini et al, will present a large-
scale extended pedigree study of cognitive functioning in bipolar disor-
der that identified measures of processing speed, working memory and
declarative (facial) memory as candidate endophenotypes for bipolar
disorder. Esmeralda Matute et al, will present data regarding facial ex-
pressions recognition differences in children with dyscalculia, ADHD
and dyslexia.
Correspondence: ,, . E-mail:  

F. OSTROSKY, K. DIAZ-GALVAN, C. ROMERO-REBOLLAR,
K. BORJA-JIMENEZ, A. VELEZ-GARCIA & M. PEREZ. Moral Emo-
tions: Electrophysiological and Neuropsychological data in Nor-
mals and Psychopath Criminal Offenders.
Objective: To study  the neuropsychological profile and brain correlates
of basic and moral emotions in a group of controls and of criminal of-
fenders divided into psychopaths and non psychopaths. Method: Event
Related Potentials were recorded  while viewing pictures of emotionally
charged scenes with and without moral content as well as emotionally
neutral pictures. Neuropsychological measures included a battery that
assesses frontal lobe functions (BATTERY OF FRONTAL AND EXEC-
UTIVE FUNCTION; Flores, Ostrosky Lozano,2008) and several meas-
ures of Attention and Memory (NEUROPSI ATTENTION AND MEM-
ORY; Ostrosky et. al 2005,2007)
Results: In normal subjects, unpleasant pictures  with and without moral
content prompt a marked  negative slow wave, with higher amplitude
at frontal, parietal and temporal sites of the left hemisphere. In psy-
chopaths criminal offenders no significant differences between the stim-
uli were found. Psychopaths criminal offenders show memory impair-
ments (verbal and nonverbal) as well as several executive alterations.
Conclusions: In psychopaths criminal offenders the emotional compo-
nents of cognition are disturbed and poorly integrated. Neuropsycho-
logical data suggest alteration in the septal-hippocampal-frontal system.
Partially supported by Consejo Nacional de Ciencia y Tecnología (CONA-
CYT) # 49127-H Programa de Apoyo a Proyectos de Investigación e
Innovación Tecnológica Universidad Nacional Autónoma de México (PA-
PITT) # IN31260, and Gobierno del Distrito Federal, Mexico.
Correspondence: ,, . E-mail:  

M. VALDES-SOSA. Neural substrates of unconscious processing of
emotional information.
Objective: Recent neuroimaging studies of normal and brain injured
subjects have
identified candidates for the neural substrates of unconscious
processing of emotional processing. Many studies have used emotion-
ally laden face stimuli, not explicitly recognized due to masking, that
yet are capable of activating in fMRI experiments the components of
the core and extended face processing network. A fast route via the amyg-
dale has been posited as responsible for these effects, although the
anatomical and psychophysical support for this hypothesis is not en-
tirely consistent. Confirmation of the speed of implicit emotional pro-
cessing has been obtained from ERP experiments, including those us-
ing intracranial recordings. In addition to this pathway, evidence for
routes based on direct cortical-cortical pathways has emerged from com-
bined fMRI and DTI-tractography studies of implicit processing in brain
injured patients (with neglect, prosopagnosia, and other conditions).
The possible role of these unconscious pathways in normal cognition is
discussed
Correspondence: ,, . E-mail:  

H. NICOLINI, D. GLAHN, L. ALMASY, M. BARGUIL, E. HARE,
J. PERALTA, J. KEN, A. DASSORI, J. CONTRERAS, A. PACHECO,
N. LANZAGORTA, H. RAVENTÓS & M. ESCAMILLA. Neurocogni-
tive Endophenotypes for Bipolar Disorder Identified in Multiplex
Multigenerational Families from Latinoamérica.
Objective: Although genetic influences on bipolar disorder are well es-
tablished, localization of genes that predispose to the illness has proven
difficult. Given that genes predisposing to bipolar disorder may be trans-
mitted without expression of the categorical clinical phenotype, one strat-
egy for identifying risk genes is the use of quantitative endophenotypes.
The goal of the current study is to adjudicate neurocognitive endophe-
notypes for bipolar disorder.
Participants and Methods: 709 Latino individuals from the cen-
tral valley of Costa Rica, Mexico City, Mexico, or San Antonio, Texas
participated in the study. 660 of these persons were members of ex-
tended pedigrees with at least two siblings diagnosed with bipolar
disorder (n=230). The remaining subjects were community con-
trols without personal or family history of bipolar disorder or schiz-
ophrenia. All subjects received psychodiagnostic interviews and com-
prehensive neurocognitive evaluations. Neurocognitive measures
found to be heritable were entered into analyses designed to deter-
mine which tests are impaired in affected individuals, sensitive to
genetic liability for the illness and genetically correlated with af-
fection status. The main outcome measure was neurocognitive test
performance.
Results: Two of the 21 neurocognitive variables were not significantly
heritable and were excluded from subsequent analyses. Patients with
bipolar disorder were impaired on 6 of these cognitive measures com-
pared to non-related healthy subjects. Non-bipolar first-degree relatives
were impaired on five of these and three tests were genetically correlated
with affection status: digit symbol coding, object delayed response, and
immediate facial memory.
Conclusions: This large-scale extended pedigree study of cognitive func-
tioning in bipolar disorder identified measures of processing speed, work-
ing memory and declarative (facial) memory as candidate endopheno-
types for bipolar disorder.
Correspondence: ,, . E-mail:  

E. MATUTE, O. BARRIOS, J. OROZCO & M. ROSSELLI. Recogni-
tion of emotional facial expressions in children with three types of
neurodevelomental disorders.
Objective: It has been observed that children with some neurodevel-
opmental disorders show difficulties in establishing social interper-
sonal relationships. It is uncertain if these difficulties are associated
with a defect in understanding and expressing facial emotional ex-
pressions. The aim of this study was to explore facial expressions
recognition differences in children with dyscalculia, ADHD and
dyslexia
Participants and Methods: Performance on an emotional facial ex-
pressions recognition task was analyzed in three groups: 1) 39 children
with ADHD (mean age = 10.74 years). 2) 30 children with dyscalculia
(mean age = 11.35 years) and 3) 20 children with reading disabili-
ties;(mean age = 11.1 years). Each group’s performance in the facial ex-
pressions recognition task and in four object visual perception tasks (i.e.
superimposed figures, blurry images, visual closures and integration of
objects) was compared to the performance of their own matched con-
trol group.
Results: Dyscalculic children showed lower performance than the con-
trols only in the facial expression recognition task; the ADHD group per-
formed significantly lower on superimposed figures and facial expres-
sion recognition tasks. Finally, reading disabled children did not evidence
difficulties in any of the visual perception tasks.
Conclusions: Our results suggest that children with dyscalculia as well
as ADHD children exhibit difficulties in the recognition of emotional fa-
cial expressions. These finding are discussed regarding implications for
the non-verbal disability disorder spectrum.
Correspondence: ,, . E-mail:  
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Symposium 10:
When Should We Consider or Disregard a Person’s
Background for Neuropsychological Assessment?

Chair: David Schretlen

Discussant: George Prigatano

4:00–5:30 p.m. 

D.J. SCHRETLEN. When Should We Consider or Disregard a Per-
son’s Background for Neuropsychological Assessment?
Symposium Description: For nearly a century, psychologists have
interpreted cognitive test performance by comparing a person’s scores
to those of healthy age peers. Modern neuropsychologists have ex-
panded this approach by adding other variables, such as sex and years
of education, to the stratification of normative data. The field has
also witnessed an increasing use of regression-based methods to bench-
mark expected performance on testing. These procedures increase the
precision with which we can estimate a person’s pre-morbid abilities.
This, in turn, has the potential to improve the diagnostic accuracy of
neuropsychological testing. However, such increased precision also
comes at a cost. For example, adjusting test scores for age, sex, or
race precludes using test performance to study these variables as pre-
dictors of disease prevalence. Further, Silverberg and Millis (2009)
have shown that adjusting scores can actually decrease the usefulness
of test performance for predicting functional outcomes, such as the
ability to work.
The aims of this symposium are twofold: First, each panelist will
compare the usefulness of unadjusted and adjusted measures of cog-
nitive performance for predicting specified clinical criteria. Second,
by presenting the results in a single venue, the symposium seeks to
evince a common understanding of when it is most useful to inter-
pret cognitive test performance in light of a person’s demographic
background, and when it is most helpful to interpret test scores as
measures of absolute ability without regard for a person’s age, sex,
or other characteristics.
Correspondence: David J. Schretlen, Ph.D., Department of Psychiatry,
Johns Hopkins University, 600 N. Wolfe Street, Meyer 218, Baltimore,
MD 21287-7218, United States. E-mail: dschret@jhmi.edu 

N.D. SILVERBERG & S.R. MILLIS. When Demographically-Ad-
justed Norms Can Help and Harm Neuropsychological Prediction
of Functional Competence After Traumatic Brain Injury.
Objective: Neuropsychological test performance is typically compared
to demographically-adjusted normative data to estimate impairment,
or decline from a patient’s premorbid level. This interpretive method
may not be ideal for predicting competence with real-world functional
activities, a common goal of neuropsychological assessment in traumatic
brain injury (TBI) rehabilitation. Rather, a patient’s absolute level of
current ability (estimated by comparisons to normative data that is not
adjusted for demographic variables) seems more relevant to determin-
ing whether they can live alone, drive or use public transportation, com-
pete for gainful employment, and manage other universal functional ac-
tivities. We conducted a preliminary empirical investigation of this
hypothesis.
Participants and Methods: Patients with post-acute moderate-to-se-
vere TBI underwent neuropsychological testing and were rated on stan-
dardized measures of living independence, community ambulation, em-
ployability, and global daily functioning. Raw neuropsychological test
scores were converted into both demographically-adjusted and unad-
justed norm-referenced scores.

Results: Demographically-adjusted and unadjusted scores often dif-
fered substantially within participants. In a series of regression models,
unadjusted scores better predicted certain functional outcome meas-
ures. Unadjusted scores also achieved higher dichotomous classification
accuracy of independent/dependent status on the functional outcome
measures.
Conclusions: Absolute ability level appears better suited to predict com-
petence with functional activities that have universal cognitive demands.
To determine readiness to return to a complex pre-injury activity after TBI,
impairment (or residual ability) is proposed as most helpful. This presen-
tation will outline evidence-based recommendations to enhance ecological
validity by matching the interpretive method to the functional criterion.
Correspondence: David J. Schretlen, Ph.D., Department of Psychiatry,
Johns Hopkins University, 600 N. Wolfe Street, Meyer 218, Baltimore,
MD 21287-7218, United States. E-mail: dschret@jhmi.edu 

R.H. BENEDICT & B.A. PARMENTER. Regression-Based Norms
and the Minimal Assessment of Cognitive Function in Multiple Scle-
rosis (MACFIMS).
Objective: The Minimal Assessment of Cognitive Function in Multiple
Sclerosis (MACFIMS) is a consensus neuropsychological battery with
established reliability and validity. Because the MACFIMS is merely a
collection of tests and not a singularly constructed battery, manual norms
from disparate sources are used for interpretation.
Participants and Methods: We derived regression-based norms for the
MACFIMS, using a unique data set to control for standard demographic
variables. MS patients (n=395) and healthy volunteers (n=100) did not
differ in age, level of education, sex, or race. Multiple regression analyses
were conducted on the performance of the healthy adults, and the re-
sulting models were used to predict MS performance on the MACFIMS
battery. We compared T-scores and rates of impairment between these
two types of norms. We also evaluated how neurologic symptoms, such
as motor and oral agility, may moderate neuropsychological performance.
Finally, we explored the association between MACFIMS results and vo-
cational outcomes, with and without controlling for neurologic variables.
Results: Compared to the manual norms, regression-based norms re-
sulted in lower T-scores and higher rates of impairment on many meas-
ures. Further, patients with dysarthria performed more poorly on sev-
eral measures reliant on speech; patients with reduced manual dexterity
performed more poorly on all cognitive tasks.
Conclusions: Whether a patient is diagnosed with cognitive impairment
may vary depending on which norms are used. Controlling the effects of de-
mographic variables allows us to highlight how other neurologic symptoms
maycontribute toneuropsychologicalperformanceandvocational outcome.
Correspondence: David J. Schretlen, Ph.D., Department of Psychiatry,
Johns Hopkins University, 600 N. Wolfe Street, Meyer 218, Baltimore,
MD 21287-7218, United States. E-mail: dschret@jhmi.edu 

S.M. TESTA & D.J. SCHRETLEN. The Impact of Test Score Adjust-
ment in Neuropsychiatric Disorders.
Objective: Classification accuracy in clinical neuropsychology involves
a tradeoff between sensitivity and specificity. With statistical control of
demographic factors that influence cognitive test performance, regres-
sion-based normative (RBN) procedures may allow for improved sen-
sitivity without significant loss of specificity.
Participants and Methods: Data from 328 healthy adults (HA) were used
to develop scaled scores (M=10; SD=3) based on cumulative frequency dis-
tributions for16neuropsychological tests.These scaled scoreswere regressed
on age, sex, race, years of education, and estimated pre-morbid IQ. The re-
sulting regression formulas and raw-to-scaled-score conversions were then
applied to 104 adults with schizophrenia and 25 adults with Parkinson
Disease. In order to determine how the rate of abnormal test scores change
followingdemographicadjustment, theproportionsof rawandadjusted test
scores that fell below the 5th percentile were tallied for both patient groups.
Additionally, logistic regression analyses were conducted to determine how
classification rates change following demographic adjustment.
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Results: In both patient groups, the adjusted test scores identified higher
rates of impairment than the unadjusted raw scores for many of the 16
measures. Additionally, compared to raw test scores, adjusted test scores
yielded improved sensitivity with comparable specificity.
Conclusions: In adults with either schizophrenia or Parkinson disease,
the diagnostic accuracy of neurocognitive testing was improved by us-
ing a regression-based approach to demographic adjustment. This im-
provement was mainly due to increased test sensitivity without any loss
of specificity.
Correspondence: David J. Schretlen, Ph.D., Department of Psychiatry,
Johns Hopkins University, 600 N. Wolfe Street, Meyer 218, Baltimore,
MD 21287-7218, United States. E-mail: dschret@jhmi.edu 

C.A. MUNRO & S.K. WEST. Demographically-Adjusted vs. Un-
adjusted Test Scores in the Prediction of Driving Errors by Elderly
Drivers.
Objective: As the population ages, the number of elderly drivers is also in-
creasing. Compared to younger individuals, the elderly are more suscepti-
ble to conditions that affect cognitive and functional capacities. For this rea-
son, the ability to predict factors that relate to motor vehicle crashes, such
asdrivingerrors, among thispopulation isbecoming increasingly important.
Participants and Methods: Participants were 1021 (513 women) eld-
erly (age 69-90 years) individuals studied in Round 3 of the Salisbury

Eye Evaluation Driving Study (SEEDS). As part of the study, partici-
pants completed a battery of cognitive tests. In addition, a driving mon-
itoring system (DMS) was installed in their cars for 5 days, during which
numerous indices of driving behavior were recorded. Study raters ex-
tracted data from the DMS and determined error rates for various driv-
ing maneuvers, including performing successful lane-changes, and stop-
ping at stop signs. We compared the predictive utility of
demographically-adjusted cognitive test scores and cognitive test scores
unadjusted for demographic variables on the prediction of various driv-
ing errors.
Results: For all types of driving errors measured, unadjusted cognitive
test scores accounted for greater variance in error rates than did cogni-
tive test scores that were adjusted for sex, race, age, and education.
Conclusions: Driving errors increase the risk of motor vehicle crashes.
Results from this study indicate that cognitive test scores that are not
adjusted for demographic variables are better predictors than scores
that are demographically adjusted. These findings have applicability
to clinicians as they make recommendations concerning driving in the
elderly.
Correspondence: David J. Schretlen, Ph.D., Department of Psychiatry,
Johns Hopkins University, 600 N. Wolfe Street, Meyer 218, Baltimore,
MD 21287-7218, United States. E-mail: dschret@jhmi.edu 

SATURDAY MORNING, FEBRUARY 6, 2010

Invited Address:
Developmental Neuroscience of ADHD: Are We

There Yet?

Speaker: F. Xavier Castellanos

9:00–10:00 a.m. 

F. CASTELLANOS. Developmental Neuroscience of ADHD: Are We
There Yet?
Research on ADHD is becoming increasingly developmental. Converg-
ing lines of neuroimaging evidence seem to support the clinical obser-
vation of maturational delays in self-regulatory abilities. Structural im-
aging studies highlight the delayed trajectories of initially increasing
and then decreasing cortical thickness in children with ADHD compared
to typically developing controls. However, a strict interpretation of the
maturational delay model implies eventual normalization. In contrast,
the first prospective study of children diagnosed with ADHD followed
into adulthood demonstrates that structural deficits in ADHD endure
into middle adulthood. Similarly, functional imaging of spontaneous
fluctuations (“resting state” fMRI) reveals functional connectivity pat-
terns in adulthood reminiscent of those found in children. These re-
sults will be discussed in light of Helperin’s model that posits enduring
subcortical deficits that can be ameliorated by prefrontal maturational
compensation.
Correspondence: F. Xavier Castellanos, MD, MS, Child Study Center,
NYU Langone Medical Center, 215 Lexington Avenue, 14th Floor, New
York, NY 10016, United States. E-mail: castef01@nyumc.org

Symposium 11:
Cognitive Remediation for Individuals with

Schizophrenia

Chair: Elizabeth Twamley

Discussant: Susan McGurk

9:00–10:30 a.m. 

E.W. TWAMLEY, S.R. MCGURK, M.M. KURTZ, J. CHOI,
E.W. TWAMLEY & J.M. FISZDON. Cognitive Remediation for In-
dividuals with Schizophrenia.
Symposium Description: The neuropsychological impairments of schiz-
ophrenia result in poor functional outcomes such as unemployment
and inability to live independently. Although these cognitive impair-
ments have no known effective pharmacological treatments, there are
several psychosocial interventions that can improve both cognition and
functional capacity in this population. Cognitive remediation interven-
tions vary in their length, modality (individual vs. group), specificity
(one targeted cognitive domain vs. multiple domains), and incorpora-
tion of computers and technology. They also differ in their theoretical
bases; top-down approaches, which tend to focus on compensatory strat-
egy training, are contrasted with bottom-up approaches, which tend to
focus on restorative drill-and-practice training. This symposium will in-
clude four presentations of theoretically and methodologically diverse
cognitive remediation programs. Matthew Kurtz will discuss an inten-
sive (12-month), computer-assisted, restorative cognitive remediation
intervention, as well as the role of general computer training. Jimmy
Choi will present on a brief (10 session) top-down, computer-based in-
tervention focused on executive functioning, and will also discuss the
role of expectancy theory and motivation to succeed in cognitive reme-
diation outcomes. Elizabeth Twamley will discuss a brief (12 session)
group-based compensatory cognitive training intervention focusing on
prospective memory, attention, learning/memory, and executive func-
tioning. Joanna Fiszdon will present on a brief (two month) interven-
tion that incorporates both restorative and compensatory approaches
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and uses both computerized and paper-and-pencil training. Susan
McGurk, the discussant, will comment on the similarities and differ-
ences in the approaches of the four interventions, the methodology of
the studies, and the future of cognitive remediation research for neu-
ropsychiatric disorders.
Correspondence: Elizabeth W. Twamley, PhD, Psychiatry, University of
California, San Diego, 140 Arbor Drive (0851), San Diego, CA 92103,
United States. E-mail: etwamley@ucsd.edu 

M.M. KURTZ, J.C. SELTZER, D.S. SHAGAN & B.E. WEXLER. A
Restorative, Drill-and-Practice Approach to Cognitive Remediation
in Schizophrenia: How Specific Are Its Effects?
Objective: An emerging body of research has shown that computer-as-
sisted cognitive remediation, consisting of training in attention, mem-
ory, language and/or problem-solving, produces improvement in neu-
rocognitive function that generalizes to untrained neurocognitive tests
and may also impact symptoms and work functioning in people with
schizophrenia (e.g., McGurk et al., 2007). The active ingredient of these
interventions, however, remains unknown as control groups in these
studies have typically included few, if any, of the elements of these com-
plex behavioral treatments.
Participants and Methods: This study compared the effects of an ex-
tended (12-month), standardized, computer-assisted, restorative cog-
nitive remediation intervention targeted at elementary neurocognitive
functions and organized in a hierarchical manner (e.g., sustained at-
tention trained prior to divided attention), with those of a computer-
skills training control condition that consisted of many of the elements
of the experimental intervention.
Results: Results revealed that cognitive-remediation training produced
significant improvement in working memory, relative to the comput-
ers-skills training control condition, but that there was overall im-
provement in both groups on measures of working memory, executive-
function, episodic memory, and processing speed.
Conclusions: Taken together, these findings suggest that specific prac-
tice in neurocognitive exercises targeted at elementary skills attention,
memory and language, produce improvements in neurocognitive func-
tion that are not solely attributable to non-specific stimulation associ-
ated with working with a computer, interacting with a clinician or cog-
nitive challenge, but that non-specific stimulation has a salutary effect
on neurocognition as well. Additional research investigating predictors
of response to this restorative approach to cognitive remediation will
also be discussed.
Correspondence: Elizabeth W. Twamley, PhD, Psychiatry, University of
California, San Diego, 140 Arbor Drive (0851), San Diego, CA 92103,
United States. E-mail: etwamley@ucsd.edu 

J. CHOI & A. MEDALIA. Expectancy Theory and Learning Persis-
tence in Schizophrenia.
Objective: Amotivation is a hallmark of negative symptomatology in
schizophrenia, impacting many facets of behavior, including inclination
to attempt demanding cognitive tasks involved in cognitive remedia-
tion (CR). Experiences of external reward and hedonic anticipatory en-
joyment are diminished in psychosis, so therapeutics which instead tar-
get motivation for cognitive tasks may enhance task engagement, and
subsequently, remediation outcome. Expectancy Theory posits that ex-
pectations of success on a learning task are a central determinant of mo-
tivation to learn, and research indicates that in healthy controls these
expectations can sometimes influence the degree of improvement more
so than general cognitive ability.
Participants and Methods: We examined motivational constructs,
symptoms, and neuropsychological performance as predictors of out-
come in a sample of 70 outpatients with schizophrenia who received 10
sessions of a top-down, computer-based executive training program
designed to improve working memory and problem-solving skills.
Results: Baseline expectations of success as measured by the Perceived
Competency Scale (PCS), a self report measure of perceived competence

on specific learning tasks, predicted greater learning from CR, even af-
ter accounting for baseline cognitive ability, symptoms, and self reports
of task anxiety and enjoyment. Effects were still evident at follow-up,
as subjects with high reports of self competency after treatment were 4
times more likely to retain what was taught during CR even after 3
months.
Conclusions: These findings support the notion that Expectancy The-
ory is operative in schizophrenia, and that treatment benefits may be
enhanced and better maintained if CR also focuses on perceptions of
competency for the training tasks.
Correspondence: Elizabeth W. Twamley, PhD, Psychiatry, University of
California, San Diego, 140 Arbor Drive (0851), San Diego, CA 92103,
United States. E-mail: etwamley@ucsd.edu 

E.W. TWAMLEY, L. VELLA & C.Z. BURTON. Compensatory Cog-
nitive Training Improves Neuropsychological, Functional, and Clin-
ical Outcomes in Psychosis.
Objective: Individuals with psychotic disorders experience numer-
ous neuropsychological and functional impairments. Compensatory
Cognitive Training (CT) is a manualized, 12-week, group-based in-
tervention to improve prospective memory, attention, learning and
memory, and executive functioning. Sessions emphasize strategy
learning, development of new cognitive habits, and transfer of skills
into community settings. We hypothesized that CT would lead to im-
provement in the targeted neuropsychological domains and in func-
tional capacity.
Participants and Methods: Sixty-four outpatients with schizo-
phrenia or related psychotic disorders participated in a 6-month ran-
domized controlled trial comparing CT plus standard pharma-
cotherapy to standard pharmacotherapy alone (SP). Measures,
administered at baseline, 3 months, and 6 months, included assess-
ments of neuropsychological performance (forward digit span; Hop-
kins Verbal Learning Test; Wisconsin Card Sorting Test; Memory for
Intentions Screening Test), positive, negative, and depressive symp-
tom severity, functional capacity (UCSD Performance-Based Skills
Assessment; UPSA), and quality of life. Z summary scores were
created to summarize targeted and non-targeted neuropsychologi-
cal domains. Hierarchical linear modeling was used to analyze the
data, with effect estimates (EE) generated for each treatment-by-
time effect.
Results: CT participants improved differentially on the targeted neu-
ropsychological domain score (EE=0.21, p=.036) and the UPSA
(EE=7.90, p=0.005). Compared to the SP group, the CT group also
exhibited less severe negative symptoms over time (EE=-3.84, p=0.023).
Changes in non-targeted neuropsychological performance, quality of
life, positive, and depressive symptoms did not differ between groups
(all ps≥0.07).
Conclusions: These results indicate that compensatory cognitive train-
ing may lead to improvements not only in cognition, but also in more
distal outcomes, such as functional capacity and negative symptom
severity.
Correspondence: Elizabeth W. Twamley, PhD, Psychiatry, University of
California, San Diego, 140 Arbor Drive (0851), San Diego, CA 92103,
United States. E-mail: etwamley@ucsd.edu 

J.M. FISZDON. Efficacy of a cognitive remediation program com-
bining computerized hierarchical drill and practice training with
paper-and-pencil training in the use of compensatory strategies:
preliminary results.
Objective: Extant literature documents significant cognitive impair-
ments in schizophrenia. Cognitive function in schizophrenia has been
linked to functional outcomes, and cognitive remediation has been pro-
posed as a promising treatment that may attenuate cognitive impair-
ments, which in turn may improve patients’ abilities to benefit from
other psychosocial treatments and hence improve functional outcomes.
Cognitive remediation therapies have varied widely as far as treatment
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focus, modality, length, and use of motivational enhancements. Cur-
rent therapies usually implement a single modality, either paper and
pencil versus computer-based exercises, or compensatory strategies ver-
sus bottom-up drill and practice training. The current study examined
the efficacy of a cognitive remediation program which combined sev-
eral treatment modalities.
Participants and Methods: Individuals with schizophrenia were ran-
domly assigned (1:2 ratio) to either treatment as usual (TAU) or two
months of a combined computerized drill-and-practice training along
with paper-and-pencil training on the use of compensatory strategies
(COG). Outcomes examined were pre-post performance changes on five
neurocognitive indices: verbal memory, attention, working memory,
executive function, and visual construction.
Results: Preliminary analyses indicated that both groups evidenced sig-
nificant improvements on verbal memory. When between-group effects
were examined, analyses indicated that the COG sample improved sig-
nificantly more on a working memory composite, with trend-level im-
provements on a executive function composite.
Conclusions: Results will be discussed with respect to using combined
drill-and-practice plus compensatory strategy training, length of train-
ing, potential effects of participant age on cognitive training gains, and
potential practice effects.
Correspondence: Elizabeth W. Twamley, PhD, Psychiatry, University of
California, San Diego, 140 Arbor Drive (0851), San Diego, CA 92103,
United States. E-mail: etwamley@ucsd.edu 

Symposium 12:
Primary Progressive Aphasia: Diagnostic, Clinical,

and Research Perspectives

Chair: Sandra Weintraub

9:00–10:30 a.m. 

S. WEINTRAUB, E. ROGALSKI, J. MEDINA, D. COBIA & N. JOHN-
SON. Primary Progressive Aphasia: Diagnostic, Clinical, and Re-
search Perspectives.
Symposium Description: Primary Progressive Aphasia (PPA) is a de-
mentia syndrome characterized initially by the insidious onset and grad-
ual progression of language-based deficits, including impaired object
naming, word finding, syntax, fluency, and word comprehension. These
language-based symptoms occur in the presence of relatively spared
functioning of other cognitive domains, for at least the first two-years
after observed symptom onset. PPA has a unique presentation and course,
and can be distinguished from other clinical dementia syndromes, such
as probable Alzheimer’s disease (PRAD) and the behavioral variant of
frontotemporal dementia (bvFTD). While the history of progressive
aphasias is over a century old, interest in PPA has recently reemerged
based on the predictive validity of language deficits for specific forms
of neurodegenerative brain disease, and on the unique challenges faced
by patients and those who care for them.
The primary purpose of this symposium is to generate increased aware-
ness and interest in PPA among neuropsychologists by providing infor-
mation from recent clinical and laboratory investigations. First, Dr.
Rogalski will provide an overview of the history, diagnostic criteria,
epidemiology, and clinical features of PPA, including how its presenta-
tion differs from stroke-related aphasia and probable Alzheimer’s dis-
ease. Second, Dr. Medina will discuss the neuropsychological assessment
of PPA using patient profiles to highlight critical areas of language and
other domains.  Dr. Cobia will present findings from recent PPA func-
tional and structural neuroimaging studies. Finally, Dr. Johnson will dis-
cuss the newly established national PPA registry and other large-scale
collaborative efforts aimed at increasing knowledge about the epidemi-
ology and semiology of PPA.

Correspondence: Derin Cobia, PhD, Psychiatry and Behavioral Sciences,
Northwestern University, 710 N. Lake Shore Drive, Abbott Hall 1316,
Chicago, IL 60611, United States. E-mail: d-cobia@northwestern.edu 

E. ROGALSKI. An Overview of Primary Progressive Aphasia: a Lan-
guage-Based Dementia.
Objective: The term ‘dementia’ is used to denote any slowly progressive
decline of cognition or behavior that undermines customary daily living
activities and is caused by neurological disease. Alzheimer’s disease is
the most common dementia syndrome characterized by salient memory
loss; however other clinical forms exist. The focus of this lecture is on
the less common dementia syndrome, primary progressive aphasia (PPA).
The diagnosis of PPA is made in any patient in whom a language im-
pairment (aphasia), caused by neurodegenerative disease (progressive),
constitutes the most salient aspect of the clinical picture (primary).
Our main objective is to provide a comprehensive review of the history,
diagnostic criteria, risk factors, and epidemiology of PPA. The longitu-
dinal ‘Language in PPA’ research project at Northwestern University,
which uses hypothesis-driven experiments to investigate mechanisms of
lexical disruption, will be described. Data from this project will be pre-
sented as they address issues related to clinical subtyping and clinical-
neuropathological correlation.
Research over the past 30 years has led to substantial progress in the
understanding of the clinical characteristics, genetics, and neu-
ropathology of PPA. This work has contributed to refinement of the di-
agnostic criteria and clear distinctions of PPA from other dementia syn-
dromes and also from aphasia resulting from stroke. 
Despite substantial progress in PPA research, critical gaps in our un-
derstanding and low awareness of this syndrome remain as challenges.
A summary of the controversies and future directions of research in the
field will be provided.
Correspondence: Derin Cobia, PhD, Psychiatry and Behavioral Sciences,
Northwestern University, 710 N. Lake Shore Drive, Abbott Hall 1316,
Chicago, IL 60611, United States. E-mail: d-cobia@northwestern.edu 

J. MEDINA. Neuropsychological Assessment of Patients Diagnosed
with Primary Progressive Aphasia.
Objective: Primary Progressive Aphasia (PPA) is a clinical neurodegen-
erative syndrome that initially causes a progressive loss of language func-
tioning while other cognitive domains remain relatively preserved. Clas-
sical aphasiology has typically provided the framework within which to
categorize aphasia. However, due to the partial and progressive nature
of the lesions causing PPA, these patients’ symptoms defy the classical
characterizations. This presentation will discuss common neuropsycho-
logical profiles of patients who have participated in the ‘Language in PPA’
project at Northwestern University. Patient performance on cognitive test-
ing, from early to late disease stages, will be used to delineate important
areas to assess within the language domain, such as syntax and word com-
prehension. The challenges associated with evaluating patients with a
language based dementia, such as the use of verbally mediated memory
tests, will be discussed. Patient’s test performance across domains will
also be exemplified, and results will show that many PPA patients per-
form normally on tests in non-language domains in early stages, espe-
cially when language is not a mediator of test performance. Specific meas-
ures that are useful with PPA patients will be highlighted, as well as tests
to avoid when assessing this population. Suggestions for overcoming as-
sessment challenges, based on empirical data, will be presented. Finally,
the utility of using individual neuropsychological assessment profiles to
tailor clinical recommendations for the patient with PPA will be discussed.
Correspondence: Derin Cobia, PhD, Psychiatry and Behavioral Sciences,
Northwestern University, 710 N. Lake Shore Drive, Abbott Hall 1316,
Chicago, IL 60611, United States. E-mail: d-cobia@northwestern.edu 

D. COBIA. Neuroimaging in Primary Progressive Aphasia.
Objective: This presentation will concentrate on recent advances in the
field of neuroimaging and computational anatomy that have allowed for
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greater precision in the measurement and analysis of brain structures,
with emphasis on the neurodegenerative syndrome PPA. Early MRIs of
PPA patients revealed a highly selective pattern of atrophy targeting left
frontal, parietal, and temporal perisylvian regions, consistent with the
predilection of pathology for the left hemisphere language network and
with the clinical salience of language dysfunction.  Subsequent voxel-
based morphometry studies confirmed these observations by demon-
strating greater volume loss in left than right perisylvian regions com-
pared to healthy individuals. Functional (PET/SPECT) imaging studies
also confirmed isolated, asymmetric dysfunction in the form of hy-
pometabolism and hypoperfusion in left perisylvian cortex, with normal
values in the right.  More recently, imaging studies have confirmed that
selective areas of dysfunction and tissue loss exist within the language
network that differ with the nature of the language deficits, or PPA ”vari-
ants”. Thus, different patterns of atrophy distinguish syntactic from
semantic language impairments.  In this presentation, new surface-based
methods, such as cortical thickness and shape analyses, are presented
showing precision measurement of cortical laminar and folding attrib-
utes combined with clinical and neuropsychological data in support of
the clinical heterogeneity of this syndrome.
Correspondence: Derin Cobia, PhD, Psychiatry and Behavioral Sciences,
Northwestern University, 710 N. Lake Shore Drive, Abbott Hall 1316,
Chicago, IL 60611, United States. E-mail: d-cobia@northwestern.edu 

N. JOHNSON. An International Registry for Primary Progressive
Aphasia.
Objective: The goal of the project described in this presentation is to
create an internationally accessible web-based registry of subjects with
primary progressive aphasia (PPA). Because PPA is a relatively rare syn-
drome, previous research in this area has almost exclusively focused on
case studies due to the small number of subjects available at any one
site. This registry provides the infrastructure for collecting larger sam-
ples of subjects and for national and international collaborations on
the biology and treatment of PPA. Thus, investigators can enter limited
information on patients in their institutions and can search for other
sources of available patients for studies. Summary statistics including
demographic characteristics, language profiles, neuropathological find-
ings, and genetic information collected to date will be presented. An-
other important purpose of this registry is to establish a site for pa-
tients and families to identify local resources, including speech therapy
services, support groups, clinical trials, educational seminars, and spe-
cialized evaluation centers. Information on current programs for PPA
patients and caregivers will be presented as well as information on how
to submit resource information to the registry and collaborative study
proposals.
Correspondence: Derin Cobia, PhD, Psychiatry and Behavioral Sciences,
Northwestern University, 710 N. Lake Shore Drive, Abbott Hall 1316,
Chicago, IL 60611, United States. E-mail: d-cobia@northwestern.edu 

Poster Session 8:
Assessment/Psychometrics/Methods (Adult),
Forensic Neuropsychology, Genetics/Genetic

Disorders, Hemispheric
Asymmetry/Laterality/Callosal Studies 

9:30–11:00 a.m.

Assessment/Psychometrics/Methods
(Adult)

L.J. ALTMANN, J.P. WILSON & S.E. KEY-DELYRIA.ComparingCom-
puterizedVersions of the Stroop and Cue-Switching Stroop Tasks.
Objective: Recent literature has begun publishing studies using com-
puterized versions of the Stroop task. Some report scores from cue-

switching versions of the task, and others report data from more tradi-
tional non-switching versions. Although intuition suggests that cue-
switching versions should be harder, little is known about the proper-
ties of these versions of the Stroop. This study compares performance
on cue-switching and non-switching versions of the Stroop task
Participants and Methods: 31 participants completed 2 Stroop tasks:
non-switching color-word interference, and a cue-switching version in
which participants were cued to produce either the WORD or the COLOR
of the following stimulus. In all versions, cues were presented in white
on a black background, followed by a color word shown in either the
same color font (congruent) or a different color font (incongruent). 25%
of trials were incongruent, and 75% were congruent. Only results for in-
congruent stimuli are reported.
Results: Color-Cued stimuli were least accurate and Word-Cued stim-
uli were significantly more accurate. Non-Switching accuracy did not
differ from either of these. Accuracy across conditions did not corre-
late. Accuracy in only the Non-Switching condition correlated with other
cognitive tasks. 
RTs in the Non-Switching and Word-Cued conditions were similar and
significantly less than RTs in the Color-Cued condition. Color-cued RTs
correlated with RTs in the other two conditions, which did not correlate
with each other. No RTs correlated with other cognitive scores.
Conclusions: These results demonstrate that the Cue-Switching Stroop
task is an unknown quantity. While cue-switching is more difficult than
the non-switching version, it is unclear whether it is measuring inhibi-
tion or switch cost, or whether the appropriate dependent variable is ac-
curacy or RT.
Correspondence: Lori J. Altmann, PhD, Communication Sciences and
Disorders, University of Florida, 336 Dauer Hall, Box 117420,
Gainesville, FL 32611-7420, United States. E-mail: laltmann@ufl.edu 

E. ANDRESEN, E. SAMSIN, A. ORVIS, D.C. OSMON & A. HARRI-
SON. Item Order Effects in the Symptom Validity Add-On Scale for
Conner’s Adult ADHD Rating Scale.
Objective:Recent studieshavedemonstrated that it is relatively easy to feign
symptoms of ADHD on self-report measures (Jachimowicz & Geiselman,
2004; Quinn, 2003). Allyson Harrison (personal communication) devel-
oped an experimental symptom validity scale for the Conner’s Adult ADHD
Rating Scale (CAARS) consisting of uncommon symptoms that appear to
be related to inattention or difficulty concentrating, but which are rarely
endorsed in clinical populations. This study investigated the effects of the
placement of the symptom validity items within the CAARS questionnaire.
Participants and Methods: All participants took the CAARS online.
157 undergraduates received a version of the CAARS with the symptom
validity items appended to the end of the questionnaire, and 197 un-
dergraduates received a version of the CAARS with the symptom va-
lidity items distributed throughout the questionnaire. All students took
the questionnaire in order to receive extra credit in a psychology course,
and had no incentive to appear attention disordered.
Results: A MANOVA was significantly different between the groups.
Specifically, the redistributed group had significantly higher scores on
the DSM-IV Inattention index and on the symptom validity scale.
Conclusions: Scores on the symptom validity scale were 2 points higher
in the redistributed version of the CAARS than when the symptom va-
lidity items were clustered at the end. Clustering the items could allow
participants to more easily discern that the symptom validity items dif-
fer from the rest of the CAARS items, artificially deflating the scores.
Correspondence: Elizabeth Andresen, M.S., Psychology, University of
Wisconsin-Milwaukee, 3016 N Oakland Ave #117, Shorewood, WI
53211, United States. E-mail: andrese2@uwm.edu 

E. ANDRESEN, A. ROZMARYNOWSKI, D.C. OSMON & A. HAR-
RISON. Symptom Validity Check in Conner’s Adult ADHD Rating
Scales: A Simulator Study.
Objective: Incentives to feign ADHD in psychoeducational assessments
have been well documented (Sullivan, May, Galbally, 2007). Recent
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studies have demonstrated that it is relatively easy to feign symptoms
of ADHD on self-report measures (Jachimowicz & Geiselman, 2004;
Quinn, 2003). The present study evaluated the utility of a symptom
validity scale added on to the Conner’s Adult ADHD Rating Scale (Har-
rison, personal communication) on the detection of simulated ADHD.
Participants and Methods: 56 undergraduate students took the CAARS
as part of a larger study. Students were randomly assigned to a high in-
centive control or ADHD simulator group. Dr. Harrison’s symptom va-
lidity add-on scale consists of items that appear to relate to attention or
concentration problems, but which are not commonly endorsed by symp-
tomatic populations.
Results: Simulators differed from controls on all CAARS scales except
the Inconsistency Index. Control T scores fell within the average range
or better on all scales, while simulator T scores were greater than 65 on
scales measuring inattention, hyperactivity, DSM-IV ADHD symptoms,
and an overall ADHD index. Simulator scores on the symptom validity
scale were 10 points higher than controls. ROC analysis revealed that
the symptom validity scale attained 82% sensitivity with 75% speci-
ficity and Area Under Curve=83%.
Conclusions: Dr. Harrison’s symptom validity scale for the CAARS may
be useful in the detection of simulated ADHD. More research using known
groups would be useful in determining possible cut off scores.
Correspondence: Elizabeth Andresen, M.S., Psychology, University of
Wisconsin-Milwaukee, 3016 N Oakland Ave #117, Shorewood, WI
53211, United States. E-mail: andrese2@uwm.edu 

A. ARENIVAS, H. ROSSETTI, M. ROGERSON, K. NOLL &
L. LACRITZ. Victoria Stroop Performance in Multiple Sclerosis,
Parkinson’s Disease, and Alzheimer’s Disease.
Objective: The Victoria Stroop (VS) is an abbreviated Stroop task that
assesses selective attention and response inhibition, yet has not been
widely studied in specific clinical populations to identify differential pat-
terns of performance.
Participants and Methods: A consecutive series of 499 patients [mul-
tiple sclerosis (MS; n=133), Parkinson’s disease (PD; n=142), Alzheimer’s
disease (AD; n=224)], were administered the VS as part of a larger neu-
ropsychological evaluation. Group performances were compared across
trials (dot-color=T1, neutral word-color=T2, and incongruent word-
color=T3), as were interference scores (incongruent color-word time/dot
time) and number of errors on T3, using one-way ANCOVAs (control-
ling for education).
Results: Age scaled-scores were mildly impaired but not significantly
different among groups on T1 [F(2, 495)=1.49, p=.23]. ADs (M
T2=6.09, T3=6.96) performed significantly worse than the PD (M
T2=6.89, T3=8.07) and MS (M T2=6.78, T3=8.09) groups on T2 [F(2,
495)=4.12, p=.02] and T3 [F(2, 495)=8.54, p<.001]. Interference scores
were not impaired and did not differ among groups [F(2, 495)=1.93,
p=.15]. ADs and PDs made more errors on T3, but there were no sig-
nificant differences [F(2, 495)=2.19, p.11].
Conclusions: MS and PD groups performed similarly (T1, T2 < T3),
while the AD group was impaired across trials and lower than MS and
PD on T2 and T3. No group demonstrated a specific interference effect
on T3. Performances appear most related to generalized cognitive slow-
ing, consistent with other reports of Stroop patterns in these popula-
tions, though the shorter VS format may not elicit interference effects
to the same extent as longer versions of the test.
Correspondence: Ana Arenivas, M.S., M.P.H., UT Southwestern, 5918
Martel Ave, Dallas, TX TX, United States. E-mail: ana.arenivas@
utsouthwestern.edu 

M. KRYZA, S. LUKOWSKI, M. FREEDBERG, A. HOUGHTON,
T.M. ATKINSON & J.P. RYAN. Equivalency of Trail Making Test
Scores in Serial Assessment: Halstead-Reitan, Delis-Kaplan Exec-
utive Function System, and Comprehensive Trail Making Test.
Objective: The Trail Making Test (TMT) is one of the most frequently
used neuropsychological assessment instruments; however the existence

of practice effects during serial administration can potentially skew re-
sults and cloud clinical interpretation. To remedy this methodological
issue, it would assist clinicians to have an understanding of the psy-
chometric properties of the available commercial forms of the TMT in
order to determine whether they could be substituted across testing ses-
sions while capturing information on the same underlying constructs.
Construct validity, order effects and the equivalency of scores were ex-
amined in the TMT, Comprehensive Trail Making Test (CTMT), and
Trail Making Test of the Delis-Kaplan Executive Functioning System
(DK-TMT) during serial individual administration.
Participants and Methods: Over a three week period the TMT, CTMT,
and DK-TMT were individually administered to 184 undergraduate psy-
chology students in each of six possible orders. Confirmatory factor analy-
sis was used to investigate construct validity of the outcome measures,
factorial invariance, potential order effects, and score equivalencies.
Results: A two factor model (sequencing-switching) was shown to best
fit the data and was invariant across groups. A latent means analysis
showed no differences between the factor means for each of the groups,
indicating the absence of order effects.
Conclusions: The TMT, CTMT, and DK-TMT share the same under-
lying factors of sequencing and switching. Structural analyses provided
evidence that these measures can be used interchangeably in serial in-
dividual assessment without discernable practice effects. These results
can assist clinicians in making meaningful interpretations across tests
during serial neuropsychological assessment.
Correspondence: Thomas M. Atkinson, Ph.D., Psychiatry & Behavioral
Sciences, Memorial Sloan-Kettering Cancer Center, 307 E. 63rd St., 2nd
Floor, New York, NY 10065, United States. E-mail: atkinsot@mskcc.org 

M.D. BARKER, M.D. HORNER & D.L. BACHMAN. Embedded In-
dices of Effort in the Repeatable Battery for the Assessment of Neu-
ropsychological Status (RBANS) in a Geriatric Sample.
Objective: Indices of effort embedded in standard neuropsychological
tests were examined in a geriatric sample. The primary aim was to cross-
validate Silverberg et al.’s (2007) embedded Effort Index for the Re-
peatable Battery for the Assessment of Neuropsychological Status
(RBANS) in an elderly sample. A secondary aim was to evaluate whether
other embedded measures could augment prediction of suspect effort.
Participants and Methods: Participants were seen for clinical services in
thegeriatricMemoryDisordersClinicat aVAhospital. Suspect effort (n=45)
was defined as failure of the Test of Memory Malingering (TOMM) and clin-
ical consensus, and probable good effort (n=258) was defined as passing
TOMM and clinical consensus. Following Silverberg et al. (2007), RBANS
Digit Span and List Recognition subtests and a summary Effort Index were
evaluated. In addition, RBANS Picture Naming, WMS-III Information/Ori-
entation, and Trail Making were evaluated as potential effort indicators.
Results: In a logistic regression, significant predictors of suspect effort
included all test scores except Trail Making Part A. Classification accu-
racy of the significant predictors was further examined using receiver
operating characteristic curve analysis. Cut-offs are suggested for the
Effort Index (>3), List Recognition (<15), Digit Span (<8), Naming
(<9), and Information/Orientation (<11); these yield specificity of ap-
proximately 85% with sensitivities from 42–64%.
Conclusions: Embedded indices in the RBANS and WMS-III Informa-
tion/Orientation offered modest predictive utility in detecting suspect
effort in older adults. If used to supplement symptom validity tests, these
indices could provide useful information about effort, which may be
valuable in a shorter battery often used in memory disorders clinics.
Correspondence: Marie D. Barker, M.S., Medical University of South
Carolina, 109 Bee Street, Charleston, SC 29407, United States. E-mail:
marieschroder@yahoo.com 

J. BARRASH, A. STILLMAN, S.W. ANDERSON, J. DAWSON &
M. RIZZO. Predicting Real Life Driving Ability: Demographic Cor-
rections Diminish Predictive Accuracy.
Objective: Demographic adjustments to test scores are assumed to en-
hance the accuracy of inferences based on neuropsychological assess-
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ment. However, predictive accuracy for complex real-world activities
may be diminished by adjusting scores for demographic factors, com-
pared to “raw” scores. Despite the important implications, this possi-
bility has not been well studied. It was hypothesized that driving abil-
ity is predicted by raw scores, and demographically-adjusted scores
diminish predictive accuracy.
Participants and Methods: Participants were community-dwelling
drivers, aged 65+, with MMSE of 26+. Twenty-four were normal con-
trols; 26, Alzheimer’s disease; and 33, Parkinson’s disease. Neu-
ropsychological assessment included five measures correlated with
driving performance: Trail Making Test, A and B; Complex Figure
Test; Benton Visual Retention Test; and WAIS-III Block Design. Dri-
ving ability was assessed with a standardized 45-minute on-road driv-
ing test.
Results: Multiple linear regression revealed that a model with raw
scores from all five neuropsychological measures was significantly pre-
dictive of driving errors (R2 = .196, p<.006). A parallel model em-
ploying demographically-adjusted scores was not significantly predic-
tive (R2 = .112, p>.11), with a significant reduction in variance
accounted for compared to raw scores (p<.01). Follow-up analysis
showed higher correlations for raw scores than adjusted scores for each
of the five neuropsychological measures. Findings were consistent across
study groups.
Conclusions: Competency in complex real life activities depends on the
integrity of requisite abilities, regardless of demographic considerations.
Demographic corrections diminished the predictive accuracy of neu-
ropsychological measures for driving safety, and this effect was observed
across neuropsychological measures and across neurological status:
healthy vs. neurodegenerative disease.
Correspondence: Joe Barrash, PhD, Neurology, Uinversity of Iowa Col-
lege of Medicine, 200 Hawkins Dr., Iowa City, IA 52246, United States.
E-mail: joseph-barrash@uiowa.edu 

J. BARRASH, K. MANZEL, C. CARTER & D. TRANEL. The Iowa
Scales of Personality Change: Sensitivity to Personality Changes
Following Ventromedial Prefrontal Lesions.
Objective: The Iowa Scales of Personality Change (ISPC) was devel-
oped for assessment of neurological patients. It was hypothesized that
the ISPC would show sensitivity and specificity to personality distur-
bances found to be associated with damage to ventromedial prefrontal
cortices (VMPF) in an earlier study with the initial version of the scales,
the Iowa Rating Scales of Personality Change (IRSPC).
Participants and Methods: Participants were age 18 or greater, had
adult-onset focal brain lesions and premorbid histories free of psychi-
atric disorder. All were in the chronic recovery epoch. Neuroanatomical
data were used to form two groups: (1) 34 with VMPF lesions; (2) 52
with non-prefrontal (nPF) lesions. The ISPC includes ratings of patients’
characteristic premorbid functioning (“Before”) and since (“Now”) neu-
ropathological onset on 30 characteristics rated by an informant.
“Change” is calculated from Now and Before ratings.
Results: VMPF and nPF did not differ on premorbid personality char-
acteristics with the exception of Poor Judgment (more characteristic of
nPF). VMPF were rated as having significantly greater change in Irri-
tability, Lack of Initiative, Perseverative Behavior, Lack of Planning,
Inflexibility, Poor Judgment, Insensitivity, Social Inappropriateness, Poor
Frustration Tolerance, and Vulnerability to Pressure. Acquired distur-
bances in Irritability, Perseverative Behavior, Inflexibility, and Insensi-
tivity were specifically associated with VMPF damage, being charac-
teristic of approximately 50% of VMPF and infrequent among nPF.
Conclusions: The ISPC is sensitive to specific personality changes fol-
lowing ventromedial prefrontal damage. Specificity was demonstrated
for several scales. Results were consistent with past findings with the IR-
SPC. Findings support the external validity of the ISPC and its compa-
rability to the IRSPC.
Correspondence: Joe Barrash, PhD, Neurology, Uinversity of Iowa Col-
lege of Medicine, 200 Hawkins Dr., Iowa City, IA 52246, United States.
E-mail: joseph-barrash@uiowa.edu 

B.C. BAUGHMAN, E. CROUSE, L. HENNESSEY, B. ROPER, J. VAN-
DERGRIFF & J. CARON. Test of Practical Judgment (TOP-J): Mea-
suring real-world judgment in geriatric veterans.
Objective: Despite research demonstrating the ecological validity of
some common neuropsychological measures (Chaytor & Schmitter-Edge-
combe, 2007; Espinoza, et al., 2009), there remain a paucity of stud-
ies examining everyday judgment in geriatric populations. Most neu-
ropsychologists lack confidence in the usefulness of traditional
neuropsychological measures in estimating patients’ judgment (Rabin,
et al., 2008). Rabin and colleagues (2007) developed the Test of Prac-
tical Judgment (TOP-J) as a clinician-administered measure of judg-
ment in older adults. The TOP-J demonstrated strong psychometric
properties in the normative sample of highly-educated, Caucasian, older
adults without coexisting psychiatric disorders, as well as discriminat-
ing clinical group severity (e.g., healthy controls, MCI, mild DAT). How-
ever, generalizability of the TOP-J to geriatric veterans is unknown,
given the broader demographic range and presence of comorbid psy-
chiatric disorders in this population.
Participants and Methods: A convenience sample of 46 geriatric
patients undergoing routine dementia evaluation at a VA medical
center completed the TOP-J in the context of a neuropsychological
battery.
Results: Participants were less educated (M=11.9, SEM=.47), more
racially diverse, and had lower TOP-J (9-item) scores (M=16.5,
SEM=.63) than the normative data sample. Robust correlations were
found between the TOP-J and various measures of neurocognitive func-
tion, whereas performance was unrelated to education or mood.
Conclusions: Results broadly support Rabin’s initial findings regard-
ing the TOP-J’s validity and reliability. However, there was evidence that
normative data specific to veterans need to be developed, based on data
from this small sample. Implications for future research and assess-
ment of judgment in geriatric populations are discussed.
Correspondence: Brandon C. Baughman, Ph.D., Psychology Section,
Memphis VA Medical Center, 1030 Jefferson Ave. #116A, Memphis, TN
38014, United States. E-mail: brandon.baughman2@va.gov 

K.A. BERNARDO, H.C. ROSSETTI, A. COLEMAN, D.J. WOOL-
STON, P. O’SUILLEABHAIN & L.H. LACRITZ. Longitudinal Texas
Card Sorting Test Performance in PD.
Objective: The Texas Card Sorting Task (TCST) is a brief executive
function measure that correlates with other executive tasks and has
shown orbitalfrontal activation on fMRI. Individuals with Parkinson’s
disease (PD) often demonstrate frontal systems dysfunction. It was hy-
pothesized that the TCST would be sensitive to change over time in a
PD sample compared to a global cognitive measure.
Participants and Methods: Fifty-eight individuals in early-stages of
PD [M age 67.92 (9.46); M education 16.34 (2.94)] were administered
the TCST and MMSE at Time 1 (T1) and 3 years later (Time 2; T2)
[N=32] as part of larger battery. Change Scores (CS) were derived, and
effects of demographic variables on T1, T2, and CS were examined.
Results: TCST Total Scores (i.e., total logical sorts, max=10) at T1
[M=5.05(1.19)] and T2 [M=3.81(1.64)] were significantly different
[t(31)=3.88, p=.001], while MMSE at T1 [M=28.36(2.30)] and T2
[M=27.63(2.34)] was not [t(34)=1.62, p=.115]. 
TCST-CS [M=-1.13(1.64)] significantly correlated (p<.02) with MMSE-
CS [M=-0.89(3.24)] (r)=-.53). Age, education, gender, and MMSE did
not significantly impact TCST-CS [R2=.10, adjusted R2=-.03, F(4,
31)=.75, p=.57].
Conclusions: The PD sample demonstrated similar performance to nor-
mal controls [Lacritz et al., 2008 M=5.2 (1.4)] at baseline, but signifi-
cant impairment at T2. The TCST was more sensitive to cognitive de-
cline than a simple screening measure (MMSE). Demographic variables
were minimally associated with T1 and T2 performance and did not cor-
relate with TCST-CS. This study supports the utility of the TCST in PD.
Correspondence: Keith A. Bernardo, MA, UT Southwestern Medical Cen-
ter, 5323 Harry Hines Blvd., Dallas, TX 75390-8846, United States.
E-mail: keithbernardo@yahoo.com 
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E. CISNEROS, G. CHARETTE & M. MCKERRAL. Choosing reha-
bilitation goals after brain injury: The Client’s Intervention Prior-
ities instrument.
Objective: People with acquired brain injury (ABI) must often con-
tend with multiple sequelae that can negatively impact complex be-
haviours, in particular decision-making. Accomplishing tasks that in-
volve making decisions relies on the activation of several cognitive
processes including, among others, executive functions, divided at-
tention, and working memory, often affected after ABI. In parallel, de-
cision-making about oneself after ABI can be troubled by anosognosia.
In spite of this, however, making decisions about one’s own rehabili-
tation process, especially in a socio-professional reintegration level, is
a central motivation factor to active participation in treatment, and
contributes to the development of self-determination and autonomy,
both main goals of rehabilitation. We present Client’s Intervention Pri-
orities (CIP), an interdisciplinary instrument for self-assessment of
perceived performance on life habits and establishing rehabilitation
priorities.
Participants and Methods: We describe the main principles guiding
the development of the instrument, essentially the respect of patients’
self-determination level, and the enhancement of intrinsic motivation
for rehabilitation. We also present the material composing the instru-
ment, as well as administration procedures that can help reduce the im-
pact of cognitive problems on decision-making and examiner influence.
Results: Clinical uses of the instrument developed in Quebec, Canada,
are discussed, in particular the patient’s involvement in the elaboration
of individualized objectives for in the intervention plan. Results of the
initial metrological study of the CIP and future research projects are
presented.
Conclusions: The CIP is a tool with high validity and fidelity for use
with ABI populations. It is valuable in supporting patients’ involve-
ment and decision-making in regards to their rehabilitation goals, thus
promoting motivation, self-determination, and successful rehabilitation.
Correspondence: Eduardo Cisneros, Centre de réadaptation Lucie-
Bruneau, 2275, avenue Laurier Est, Montreal, QC H2H 2N8, Canada.
E-mail: ecisneros.crlb@ssss.gouv.qc.ca 

J. CODA, L. MAUCIERI & C. RANDOLPH.Test-Retest Equivalence
and The Use of Alternate Forms Versions C and D with The Re-
peatable Battery for the Assessment of Neuropsychological Status
(RBANS).
Objective: The Repeatable Battery for the Assessment of Neuropsy-
chological Status(RBANS, Randolph, 1998) is commonly used for the
clinical assessment of dementia, and as a brief neurocognitive battery
for a variety of other clinical applications. It is relatively unique, in that
it was specifically designed with alternate forms to reduce practice ef-
fects upon repeat administrations, and it is being increasingly used as
an endpoint in clinical trials and for other research applications. In ad-
dition to forms A and B, published in 1998, forms C and D were recently
released for research applications, but form equivalence has not yet been
reported. The purpose of this study was to explore form equivalence and
the magnitude of practice effects in a healthy sample administered all
four forms of the RBANS at weekly intervals.
Participants and Methods: A sample of healthy (N = 35) ranging from
ages 26-87 were administered all four forms of the RBANS in counter-
balance sequence, with a 5-7 day interval between administrations. Form
equivalence and practice effects were examined via ANOVA.
Results: There was no difference between the forms in terms of total
scale score, nor was there any difference between any of the forms on
any of the five index scores. A minimal practice effect was observed over
time on the total scale score.
Conclusions: The four forms of the RBANS appear to be equivalent in
this preliminary investigation. The magnitude of practice effects ob-
served was quite small, even for healthy adults over short time inter-
vals, suggesting that the battery is well-suited to clinical trials and other
research applications involving the repetitive assessment of neurocog-
nitive status over time.

Correspondence: Joseph Coda, Adler School of Professional Psychology,
3033 S. Wells Street, Chicago, IL 60616, United States. E-mail: joseph.
coda@gmail.com 

B.M. DOANE, K.L. SALEKIN & K.A. HEDGE.Vineland-II Concor-
dance Rates between Adults with Mild Intellectual Disability and
Their Caregivers.
Objective: Previous research suggests that individuals with Intellectual
Disabilities (ID) tend to respond to questions concerning their own ob-
jective abilities (e.g. dressing, eating, managing money, etc.) in a socially
desirable or yea-saying manner. Consequently, many clinical assess-
ments gather such diagnostic and treatment-relevant information from
third-party/caregiver sources. The present study aimed to revisit the sci-
entific basis for excluding individuals with Mild ID from their own as-
sessments of adaptive behavior by examining concordance rates on a
commonly-used adaptive behavior instrument.
Participants and Methods: Using a quasi-experimental, paired sam-
ples design, this study directly compared the responses of 28 adult par-
ticipants with Mild ID to those of their primary caregivers using the
Vineland Adaptive Behavior Scales—Second Edition—Interview Form
(Vineland-II). Both “self” and “other” ratings of the participant’s cur-
rent adaptive abilities were calculated.
Results: Using paired samples t tests, no significant standard score dif-
ferences were found between the dyad’s Community (p=.300), Social
(p=.234), and Motor Skills domains (p=.650), while significant differ-
ences were detected for the Daly Living Skills domain (p=.049) and the
Adaptive Behavior Composite (p=.046).
Conclusions: The results potentially suggest that the clinical as-
sumption that individuals with Mild ID are not able to offer reliable
information regarding their own adaptive abilities (in comparison to
their caregivers’ reports) may not be accurate. Although some signif-
icant statistical differences were found at the standard score level, these
differences may not be clinically significant (e.g., all means were within
5 standard score points of one another and effect sizes were small).
The current study’s outcomes are especially notable given the increase
in Atkins assessments for mental retardation in capital cases and the
inherent difficulty in obtaining appropriate raters for retrospective
evaluations.
Correspondence: Bridget M. Doane, M.A. in Clinical Psychology, Psy-
chology, The University of Alabama, 2300 Lexington Ave. S, Apt. 305,
Mendota Heights, MN MN, United States. E-mail: bmdoane@gmail.
com

L. GLASS & J.J. RYAN. Discrepancy Score Reliabilities for WAIS-
IV/ WMS-IV Composite and Subtest Comparisons.
Objective: Memory-ability comparisons using the WAIS-IV and WMS-
IV are undertaken to determine if memory and intellectual functioning
differ significantly. Comparisons across memory domains may also be
made (e.g., auditory vs. verbal memory). The WMS-IV Technical and
Interpretive Manual provides several tables to determine significant dif-
ferences between memory tests as well as between WAIS-IV composites
and memory tests.
When conducting discrepancy analyses, it is essential to know whether
the discrepancy scores of interest meet a minimum standard of relia-
bility (e.g., ≥.80). Because WAIS-IV/WMS-IV discrepancy score relia-
bilities have not been published, the present study provides this infor-
mation for both composite score and subtest score comparisons. This
information should assist clinicians in conducting discrepancy score
analyses.
Participants and Methods: The WAIS-IV-WMS-IV standardization
sample provided the participants. In order to calculate discrepancy
score reliabilities, internal consistency reliabilities and correlational
data for the composites and subtest scores were obtained from the test
manuals.
Results: Discrepancy score reliabilities for the 25 WAIS-IV-WMS-IV
composite combinations are displayed in Table 1. These coefficients
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range from .82 (PRI-VWMI) to .93 (VCI-VMI), with a mean of .89.
Coefficients for the six WMS-IV Index comparisons range from .56 (IMI-
DMI) to .91 (AMI-VMI). Table 2 provides discrepancy score reliabili-
ties for 45 WMS-IV subtest combinations, which range from .27 (LM
I-LM II) to .93 (VPA I-VR II), with a mean of .79.
Conclusions: The present results reinforce the position that clinical
decision making based on the results of discrepancy analysis should be
done cautiously and with knowledge of the reliabilities of the difference
scores being interpreted.
Correspondence: Laura Glass, M.S., Roosevelt University, 2600 W Lo-
gan Blvd, Apt 3i, Chicago, IL 60647, United States. E-mail: laura.glass@
mymail.roosevelt.edu 

M.C. GROSCH, M.F. WEINER, L.S. HYNAN, L. GRAHAM & C. CUL-
LUM. Language Screening in Native Americans.
Objective: There is a need for culturally sensitive normative data for
neuropsychological measures. In particular, there is a paucity of neu-
ropsychological research among Native Americans. Our objective was
to compare performance among Native American and Caucasian groups
on several brief neuropsychological measures of language, as these may
be particularly susceptible to cultural effects.
Participants and Methods: The sample included 16 rural Native Amer-
ican and 18 urban Caucasian subjects with no diagnosed neuropsychi-
atric conditions (MMSE >25) selected to be similar in age and educa-
tion. Groups were compared on three brief language measures: a 15-item
Boston Naming Test (BNT; Mack et al., 1992), category fluency, and let-
ter fluency.
Results: The Native American and Caucasian groups were similar in
age (61 vs. 64 years), education (13.3 vs 14.5 years), and MMSE scores
(28.5 vs 29.3), respectively. Independent t-tests revealed similar scores
on the BNT (M = 13.4 vs 14.2, p=.10) and category fluency (M= 18.2
vs 19.8, p=.19), but a significant difference was seen on letter fluency
(M = 30.8 vs 47.4, p<.0001).
Conclusions: Native American and Caucasian groups performed sim-
ilarly on standard confrontation naming and category fluency tasks, but
the former scored lower on letter fluency despite being similar in age
and education. Findings suggest that available norms may be appro-
priate for some standard language measures in similar Native Ameri-
can populations, although other tests may require modification or the
use of different norms for interpretation.
Correspondence: Maria C. Grosch, B.S., University of Texas South-
western Medical Center, 3114 Sneed St., #301, Dallas, TX 75204, United
States. E-mail: maria.grosch@utsouthwestern.edu 

K. HARRIS, D. SCARISBRICK, J. BEAUVAIS, C. MARKER &
C. GOLDEN. Neuropsychological Constructs Assessed by the WMS-
III Family Pictures Subtest.
Objective: Little is known about the cognitive abilities that contribute
to successful WMS-III Family Pictures (FP) performance. Generaliz-
ability of published research is limited by diagnostic homogeneity and
methodological variations. The present study expands upon previous re-
search by examining the ability of several cognitive measures to predict
FP performance in a clinically referred sample.
Participants and Methods: Data from 454 adults who underwent com-
prehensive assessments at an outpatient neuropsychology clinic were ex-
amined. Mean age and education were 34 (SD = 13.74) and 13.5 years
(SD= 2.67), respectively (54% male). Diagnoses included psychiatric
and neurologic illnesses. Two separate hierarchical multiple regression
analyses controlling for age and education were conducted for immedi-
ate and delayed memory measures. Verbal memory, visual memory, ex-
ecutive functioning, general verbal, and general visual/visuospatial meas-
ures were examined for predictive utility.
Results: Age and education accounted for approximately 17% of the
variance in both models whereas cognitive variables accounted for 37.1%
of the total variance. Verbal and visual memory (i.e., Logical Memory,
Verbal Paired Associates, Information, and Faces) equally predicted

FP performances. Executive functioning (i.e., Category Test, Wisconsin
Card Sorting Test perseverative errors, and Trails B), general verbal abil-
ity (Similarities, Information, Comprehension, and Vocabulary), and
general visual ability (Block Design, Matrix Reasoning, and Picture Com-
pletion) measures failed to significantly predict FP performances.
Conclusions: These findings suggest that the FP subtest is not differ-
entially influenced by verbal or visual memory, and the additional cog-
nitive abilities explored do not significantly contribute to FP perform-
ance. Thus, caution should be utilized in interpreting FP primarily as a
measure of visual memory.
Correspondence: Kristen Harris, M.S., VA Connecticut Healthcare Sys-
tem (West Haven Campus), 529 Quinnipiac Ave, New Haven, CT 06513,
United States. E-mail: krissy122@hotmail.com 

B.D. HILL, M.E. BODZY, M.L. ALOSCO, J.T. SHELTON, E.M. EL-
LIOTT, H.K. WESTERVELT & D. GOUVIER. Contribution of Work-
ing Memory to Estimated IQ Varies Among Different WAIS-III 4-
Subtest Short Forms.
Objective: WAIS-III short forms are commonly used to estimate full
scale IQ (FSIQ) when the entire WAIS-III cannot be administered. While
short forms are commonly used in clinical populations were working
memory (WM) may be impaired, the relation between WM and IQ es-
timates from WAIS-III short forms has not been examined. The pur-
pose of this study is to examine the percent of variance accounted for
by WM in commonly used WAIS-III short forms.
Participants and Methods: 180 healthy young adults (mean age 20.6, SD
3.6) completed the full WAIS-III and 3 experimental WM tasks (operation
span, listening span, andn-back).TheWMspan taskswere reduced toa sin-
gle factor score. Pearson correlation and regression analyses were conducted
to determine the percent of variance accounted for by the WM factor score
in WAIS-III FSIQ as well as estimated FSIQ on 3 WAIS-III short forms (SF1,
SF2,andSF3).The followingsubtests comprised theshort forms:SF1(Arith-
metic, Similarities, Picture Completion, and Digit Symbol-Coding; Donnell
et al., 2007), SF2 (Letter-Number Sequencing, Similarities, Picture Com-
pletion, and Symbol Search; Donnell et al, 2007), and SF3 (Vocabulary, In-
formation, Block Design, and Matrix Reasoning; Sattler, 2001).
Results: Short form estimates of FSIQ were highly correlated with ac-
tual WAIS-III FSIQ: SF1 (r = .83), SF2 (r = .78), and SF3 (r = .92).
Separate linear regressions were run with the WM factor score predict-
ing performance for each WAIS-III short form and the full WAIS-III.
WM factor score accounted for the following percent of variance in
each measure: full WAIS-III (27%), SF3 (26%), SF2 (17%), SF1 (10%).
Conclusions: These findings highlight that the impact of WM on esti-
mated FSIQ is variable depending on which WAIS-III subtests are uti-
lized. Clinically, this is important as some short forms may underesti-
mate actual FSIQ in populations with working memory impairment,
such as TBI and ADHD.
Correspondence: Benjamin D. Hill, Ph.D., Neuropsychology Program,
Alpert Medical School of Brown University, 593 Eddy Street, POB Suite
430, Providence, RI 02903, United States. E-mail: bhill@lifespan.org 

J.E. HORWITZ & R.J. MCCAFFREY. Boston Naming Test Perfor-
mance in a Cognitively Intact College Sample.
Objective: The Boston Naming Test (BNT) is among the most widely used
language tests in neuropsychology. Despite widespread use of this test, how-
ever, there has been minimal recent research on performance in young
adults, particularly with participants from diverse ethnocultural back-
grounds. The present study sought to investigate overall and individual
item performance in a diverse, cognitively intact young adult sample. Given
the somewhat dated nature of certain test items, we hypothesized that the
percentage of participants correctly responding to these items would be low.
Participants and Methods: Data from fifty-seven undergraduate stu-
dents were included. Participants were administered the full BNT ac-
cording to standardized protocol; however, administration began at item
one and no discontinuation criteria were used in order to obtain per-
formance data on all 60 items.WITHDRAWN
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Results: Mean overall BNT score in this sample was 49.44 (SD = 5.45).
Score interpretation with a commonly-used set of demographically-cor-
rected norms (Heaton, Miller, Taylor, & Grant, 2005) for those partic-
ipants self-identifying as Black or White (n = 49) suggested that 16.1%
and 36.1% of participants fell in the very poor and borderline ranges,
respectively. In addition, less than 50% of the sample performed cor-
rectly on six items, and less than 10% performed correctly on two of
these items.
Conclusions: Results from this study suggest that certain BNT items
may no longer be appropriate for use among young adults. In addition,
interpretation of BNT scores, even when correcting for age and other so-
ciodemographic factors, may result in unacceptably high rates of mis-
classification of impairment.
Correspondence: Julie E. Horwitz, Ph.D., Psychology, Bedford VAMC,
Psychology Service (116B), 200 Springs Road, Bedford, MA 01730,
United States. E-mail: juliehorwitz77@hotmail.com 

K. HUBEL, G.T. MILES & R.G. GOMEZ. Performance of Two WAIS-
III Short Forms in a Clinical Veteran Population in Comparison to
the WASI.
Objective: Four and seven-subtest WAIS-III short forms were evaluated
in comparison to reported WASI – WAIS-III correlations.
Participants and Methods: 103 male veterans were administered the
WAIS-III at the San Jose Clinic of the Palo Alto VA. Prorated short form IQ
score estimates were derived using seven-subtests (Similarities, Informa-
tion, Digit Span, Arithmetic, Picture Completion, Digit-Symbol Coding,
Matrix Reasoning) and four-subtests (Similarities, Arithmetic, Picture Com-
pletion, Digit-Symbol Coding). Validity coefficients were based on correla-
tions between full and short form IQ scores corrected for redundancy. Fisher
Z-testswereused todetermine significanceofdifferencesbetweeneach short
form and the two and four-subtest WASI FSIQ, VIQ, and PIQ.
Results: Redundancy-corrected validity coefficients for the seven and
four-subtest IQ scores were highly significant (p< 0.01), as reported else-
where. The seven-subtest short form validity coefficients were signifi-
cantly higher than the WASI correlations (VIQ z=3.67, p=.0001; PIQ
z=2.71, p=.0034; FSIQ_4 z=3.19, p=.0007; FSIQ_2 z=5.25, p<.0001).
The four-subtest short form validity coefficients were not significantly
different from the WASI correlations with the full form, except for the
WASI 2-subtest FSIQ (FSIQ_2 z=1.81, p=.0351).
Conclusions: The seven-subtest WAIS-III short form had significantly
greater validity than the WASI correlations with the full WAIS-III re-
ported in the WASI manual. The four-subtest short form did not out-
perform the WASI, except in comparison to the two-subtest WASI FSIQ.
This study provides evidence that spending 10 to 15 more minutes us-
ing a seven-subtest short form will provide a significantly better esti-
mate of a patient’s intelligence over a four-subtest short form or WASI,
while still saving time over the full WAIS-III.
Correspondence: Kerry Hubel, M.S., Pacific Graduate School of Psy-
chology, Palo Alto University, 1010 Fulton Ave., Sunnyvale, CA 94089,
United States. E-mail: khubel@pgsp.edu 

G.L. IVERSON, B.L. BROOKS & A.H. YOUNG. Identifying Cogni-
tive Impairment in Adults with Mood Disorders Using Computer-
ized Testing.
Objective: To develop and evaluate psychometric criteria for identify-
ing cognitive impairment in adults with mood disorders.
Participants and Methods: Participants were adults between the ages
of 20 and 54, including 659 healthy control subjects, 84 unmedicated
outpatients diagnosed with depression, 59 outpatients diagnosed with
depression who were on medications at the time of the evaluation, and
43 outpatients with bipolar disorder. All completed the CNS Vital Signs
computerized battery. This battery of seven tests yields five domain
scores (Memory, Psychomotor Speed, Reaction Time, Complex Atten-
tion, and Cognitive Flexibility).
Results: Base rates of low domain scores were calculated, using differ-
ent cut-offs, for the healthy control subjects and the patients with mood

disorders. Having two scores at or below the 5th percentile occurred in
31.2% of the patients and only 8.2% of the control subjects [Chi
Square(1)=66.67, p<.0001; Odds Ratio=5.1, 95% CI=3.4–7.7]. This
low false positive rate was maintained across age groups, sexes, and ed-
ucation levels. African Americans (N=49) had higher false positive rates
(i.e., 14.3%) than Caucasians (N=570; 7.0%). A larger proportion of
patients with bipolar disorder (41.9%) than patients with depression
(27.1-28.6%) met criteria for cognitive impairment.
Conclusions: A substantial minority of adults with mood disorders ap-
pear to have cognitive impairment. The psychometric criterion for cog-
nitive impairment on this computerized test battery has a low false pos-
itive rate.
Correspondence: Grant L. Iverson, Ph.D., Psychiatry, University of British
Columbia, 2255 Wesbrook Mall, Vancouver, BC V6T 2A1, Canada. E-
mail: giverson@interchange.ubc.ca 

C.P. JOHNSON, M. HISCOCK, N. LACHNER & J. NYLUND. Relat-
ing The Expectancy-Valence Model To Advantageous Performance
on the Iowa Gambling Task.
Objective: The Expectancy-Valence Model (EVM) of the Iowa Gam-
bling Task (IGT) was designed to increase specificity in identifying
cognitive differences between pathological groups (Busemeyer & Stout,
2002). However, the EVM parameters have not been related to classi-
cally identified outcome variables of advantageous deck selections. Ad-
ditionally, questions have been raised about the utility of the EVM at
the individual and clinical levels. The current study investigates the util-
ity of the EVM in normal controls by testing the model fit of the EVM
as well as the relationship between the EVM variables and advantageous
draws on the IGT.
Participants and Methods: A sample of university students (N = 180)
completed the progressive losses version of the computerized IGT
(Bechara et al., 2000). The resulting data were then run through the
Expectancy-Valence Model as programmed in Matlab to produce the
three variables of the EVM: recency, attention to losses, and consistency,
as well as a model fit variable, which compared the results to a baseline
model. Individuals who failed to fit the EVM were compared to those
who did on model parameters. Model parameters were then tested against
advantageous draws.
Results: The EVM only outperformed the baseline model in 88 partic-
ipants. However, there were no group differences (fit vs. no fit) in ad-
vantageous selections or EVM variables.  Of the three predictors and
their interactions, general linear modeling revealed that only attention
to losses predicted performance (p < 0.001).
Conclusions: The EVM provides additional information for differen-
tiating groups with respect to IGT performance. However, the cognitive
processes measured in the EVM may not relate to task performance
and may exclude too many participants to be utilized effectively in clin-
ical practice.
Correspondence: Chad P. Johnson, BA, Clinical Neuropsychology, Uni-
versity of Houston, 4800 Calhoun Road, Houston, TX 77004, United
States. E-mail: C.Parker.Johnson@gmail.com 

K.P. LLOYD, C.I. HIGGINSON, J.M. LATING & M.J. COIRO.Test Or-
der Effects: A Memory Test has a Significant Affect onVerbal Fluency.
Objective: Many neuropsychological tests of specific cognitive functions
are standardized independently despite that most are administered in a
test battery; therefore, little is known about the effect of the other tests
on examinees’ performance. The concern of test-order effects has re-
ceived little empirical attention and it appears that many examiners im-
plicitly assume such effects are negligible. The current study examined
the effect of a verbal memory measure on a measure of verbal fluency.
Participants and Methods: Two groups of 21 adults [mean (SD) age in
years: 27 (11); gender: 76% female] referred for psychoeducational eval-
uation were administered the California Verbal Learning Test- Second
Edition (CVLT-II) and verbal fluency measures from the Delis-Kaplan
Executive Functioning System (D-KEFS) in counter-balanced orders.
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Results: A multivariate analysis of covariance with age and gender con-
trolled was significant [Wilks’ Lambda = .64; F(2,37) = 10.39, p < .001]
and determined that individuals who completed the CVLT-II prior to
the D-KEFS produced more animal and furniture words on the D-KEFS
[F(1,38) = 12.96, p = .001; η2 = .50] and they included more words
from the CVLT-II amongst their verbal fluency responses [F(1,38) =
15.11, p < .001; η2 = .53].
Conclusions: These results suggest that test order can have a signifi-
cant affect on performance and warrants additional clinical and em-
pirical attention.
Correspondence: Kristina P. Lloyd, M.S., Loyola University, 6549 Wood-
green Cir, Gwynn Oak, MD 21207, United States. E-mail: kplloyd@
loyola.edu 

N. LOSER, M. BROOKS, S. CLAYTON & R. HUNSAKER. A Com-
parison of Woodcock-Johnson Reading Scores and Word Memory
Test Failures: Malingering Detection in University Accommodation-
Seeking Students.
Objective: University students with diagnosed learning or attention dif-
ficulties are legally entitled to disability accommodations that assist them
in the completion of their educational goals. Such accommodations may
include extra time on university entrance tests as well as classroom as-
signments, and these provisions may be sufficient enough motivation
for non-disability students to attempt to malinger disabilities at uni-
versity accessibility centers. In recent years, accessibility centers have
begun to implement the use of effort tests in their batteries, as researchers
have suggested that test-taking effort consumes a significant amount of
total assessment variance (Green, Rohling, Lees-Haley, & Allen, 2001).
Thus, in an effort to determine the accuracy of effort testing imple-
mentation at a large private university, a malingering-effort detection
measure, the Word Memory Test, was compared to the Broad Reading
score from the Woodcock-Johnson Tests of Achievement.
Participants and Methods: The WMT was chosen due to the fact that
it involves objectively easy tasks of a verbal nature, which are more di-
rectly related to Broad Reading abilities than other effort tests (Ger-
vais, Rohling, Green, & Ford, 2004). In the present study, archival data
was gathered from 110 consecutively presenting students who were eval-
uated for potential learning or attention disorders.
Results: An analysis of variance was performed to determine the rela-
tionship between students’ WMT and Broad Reading scores, with the
expectation that the WMT is insensitive to the presence of true reading
disorders as predicted by the Broad Reading score.
Conclusions: Results and implications for accessibility testing are
discussed.
Correspondence: Nichole Loser, B.S., University Accessibility Center,
Brigham Young University, 2170 WCS, Wilkinson Student Center, Provo,
UT 84602, United States. E-mail: nicholey7@gmail.com 

S. CLAYTON, M. BROOKS, N. LOSER, R. HUNSAKER, E. MAR-
TINELLI & J. CALL. Detecting Poor Effort among Accommoda-
tion-Seeking University Students: Implications for Psycho-Educa-
tional Evaluations.
Objective: Universities have increasingly sought to provide accom-
modative services to students with learning disorders and ADHD in re-
cent decades, thereby creating a need for diagnostic batteries designed
to evaluate cognitive abilities relevant to academic performance. Recent
findings suggest that a significant amount of the variance in assessment
results can be accounted for by test-taking effort (Green, Rohling, Lees-
Haley, & Allen, 2001) and that accommodative services (extended time
on tests, alternate test forms, etc.) provide incentive to distort impair-
ment. As such, these findings indicate that steps should be taken to es-
timate the rate at which students distort impairment and to evaluate an
evaluator’s ability to accurately identify symptom distortion.
Participants and Methods: In order to address these concerns, the
Word-Memory Test, Test of Memory Malingering, and Fake Bad Scale
(of the MMPI-2) were compared in terms of their sensitivity and speci-

ficity within a two-part study. In the first portion of this study, scores
were collected for 117 consecutively presenting students who were eval-
uated for academic difficulty at a large private university. In the second
portion of the study, an analogue design (which included a control group
(n = 30) and an experimental group (n = 30) that was asked to simu-
late poor effort) was used to calculate the sensitivity and specificity of
each measure.
Results: A regression equation based on the results from the analogue
design was used to estimate the base rate of symptom distortion among
the 117 students who had presented for evaluation.
Conclusions: Results are presented and recommendations for practice
are given.
Correspondence: Nichole Loser, B.S., University Accessibility Center,
Brigham Young University, 2170 WCS, Wilkinson Student Center, Provo,
UT 84602, United States. E-mail: nicholey7@gmail.com 

A.C. LYON, T.F. FLOYD, S. HEVERLY-FITT, E. STAMBROOK,
C. PRICE, O. SELNES, S.J. RATCLIFFE & T. GIOVANNETTI. Test-
Retest Reliability of a Neuropsychological Protocol in a Sample of
Older Adults with Vascular Risk Factors.
Objective: Older adults with vascular risk factors often require longi-
tudinal testing for dementia assessment. However, the test-retest relia-
bility of many neuropsychological measures with this population is un-
known. This study examined the test-retest reliability of commonly used
neuropsychological measures in a sample of older adults with aortic
stenosis and/or coronary artery disease.
Participants and Methods: Thirty-nine older adults (M age = 74; M
education = 15) with a diagnosis of aortic stenosis and/or coronary ar-
tery disease were administered a comprehensive neuropsychological pro-
tocol at two time points, separated by 4 – 6 weeks. Participants with a
history of recent stroke, TIA or addiction, and/or any history of mental
illness were not included in the sample.
Results: Good to satisfactory test-retest reliability (r) was observed for
measures of executive control (Mental Control -.86; Trails-B -.93; FAS -
.93; Digit Symbol -.876; Digit Span -.78), delayed episodic memory (HVLT-
delay recall -.83; Rey-Osterrieth Complex Figure- long delay -.88), and
language/lexical retrieval (BNT -.95; Animal Naming -.74). Test-retest re-
liability was unsatisfactory for the MMSE (.53) as well as measures of im-
mediate free recall (HVLT-total free recall .63) and visuoconstructional
abilities (Clock Drawing Test -.37; Rey Complex Figure Copy -.43).
Conclusions: Reliability estimates for this population were variable and
suggest that longitudinal assessment for older adults with vascular risk fac-
tors should relymostheavilyonmeasuresof executive control, language/lex-
ical retrieval, and delayed episodic memory retrieval (rather than immedi-
ate free recall).Caution shouldbe takenwhen interpreting longitudinaldata
fromtheMMSEor tests of immediate free recall andvisuocontructional abil-
ities, as measures of these constructs had the lowest reliability estimates.
Correspondence: Tania Giovannetti, Ph.D., Psychology, Temple Uni-
versity, 1701 N. 13th Street, Philadlephia, PA 19122, United States. E-
mail: tgio@temple.edu 

J.B. MILLER, E.M. HOLCOMB, J.R. BASHEM & L.J. RAPPORT.
Substitution of the CVLT-II for Verbal Paired Associates on the Wech-
sler Memory Scale - 4th Edition: Correlations between scaled scores
in a traumatic brain injury sample.
Objective: The Wechsler Memory Scale, 4th Edition (WMS-4) allows for
substitution of indices from the California Verbal Learning Test-2 (CVLT-
II) for standard indices Verbal Paired Associates (VPA) 1 and 2 raw scores,
respectively. The present study investigated the effect of this substitution
on WMS-4 profiles in a traumatic brain injury (TBI) sample.
Participants and Methods: Participants were 28 outpatient adults with
moderate to severe TBI. Measures included the WMS-4, CVLT-II, and
several embedded effort measures. All tests were administered and scored
according to standardized instructions. Per the WMS-4 manual, CVLT-
II Trial 1-5 T Score and long-delay free-recall z score were substituted
for VPA 1 and 2, respectively.
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Results: All participants were negative on indices sensitive to with-
holding effort. Scaled score means for VPA 1 and 2 were 6.36 (SD =
2.5) and 6.78 (SD = 2.4), respectively. Scaled score means based on
CVLT-II substitution were 7.21 (SD = 2.7) for VPA-1 and 7.30 (SD =
3.6) for VPA-2. Pearson correlation between scaled scores for VPA-1
and CVLT-II Trial 1-5 was .38 (p=.049); however, the correlation be-
tween VPA-2 and CVLT-II recall was .148 (p=.462). There were no
significant differences between scaled score means.
Conclusions: Average scaled scores generated by substitution of CVLT-
II indices were not substantially different from those obtained from VPA;
however, the substitutions showed only modest relation to immediate-
and no relation to delayed-recall performances on the test. Clinicians us-
ing the WMS-4 with a TBI population should consider this observation
when selecting instruments for the assessment of verbal list learning.
Correspondence: Justin B. Miller, Wayne State University, 261 Mack
Blvd, Suite 555, Detroit, MI, MI 48201, United States. E-mail: justin.
b.miller@gmail.com 

R.J. MINTZ, D.M. AASE, B. CHWALISZ, L. BITYOU, J.W. FINK &
N.H. PLISKIN. Specificity of Neuropsychological Performance in
Electrical Trauma Patients Compared to Trauma Controls.
Objective: Neuropsychological studies of patients sustaining an elec-
trical injury (EI) have shown decreased performance on attention/men-
tal processing speed and motor skills tasks compared to demographi-
cally matched controls. However, there have been no studies comparing
neuropsychological performance in electrical injury patients to other
clinical and trauma control populations.
Participants and Methods: In this study, cognitive performance was
compared between 3 clinical populations; 2 trauma groups including EI
(N=179) and mild traumatic brain injury (TBI; N=145), and a chronic
pain, non-central nervous system injury, trauma control group (N=72);
as well as a group of healthy controls (N=29). All patients were ad-
ministered a series of neuropsychological tests, which were grouped into
domains consisting of either verbal memory or attention and mental
processing. Multivariate analysis of variance was used to assess group
differences.
Results: Findings indicate no distinct pattern of cognitive performance
between the trauma patients and trauma controls. Among EI patients who
exhibited the most cognitive impairment, neither litigation status, level
of depression or time since injury accounted for differences compared to
other EI patients. Despite the lack of differences amongst the clinical sam-
ples, statistically significant differences were observed when compared
to healthy controls, specifically between performances on measures com-
prising the attention and mental processing speed domain (p=.000).
Conclusions: These results suggest that although neuropsychological
testing was sensitive in identifying cognitive changes associated with
clinical conditions, it did not yield a distinctive pattern that distinguished
between different trauma and clinical groups.
Correspondence: Rachel J. Mintz, BS, Adler School of Professional Psy-
chology, 1850 N. Clark St., Apt. 1408, Chicago, IL 60614, United States.
E-mail: rjmintz@gmail.com 

B. REED, E. YUND, M.M. KISHIYAMA, T.J. HERRON, R.F. HINK,
O. POLIVA, M.M. BATES & D.L. WOODS. Computerized Adaptive
Testing of Digit Span.
Objective: Digit span (DS) is among the most popular tests of working
memory. However, traditional DS administration suffers from method-
ological limitations, including inconsistencies between and within ex-
aminers. We describe a brief computerized DS test that efficiently esti-
mates DS by adaptively testing span length.
Participants and Methods: Experiment 1: A sample of convenience
(30 young adults, ages 18-30) was administered the test 3 times at weekly
intervals. Experiment 2: The test was administered to 763 participants
ages 18-65 in the epidemiological project Chronic Hydrogen Sulfide Ex-
posure Effects—The Rotorua Study (CHEERS). Exposure data are not
yet available so this sample is treated as a single group.

Results: The stair-casing of the computerized administration allowed
for an estimation of traditional DS metrics. These were compared
with multiple metrics obtained in the computerized procedure. Es-
timates of span were very similar in both procedures but were more
consistent (more reliable) across test occasions with the adaptive test-
ing. Correlations between forward and reverse span were substan-
tially higher for the computerized metrics than for the traditional,
suggesting more consistent measurement of an underlying cognitive
function. Detailed error information is recorded; Serial position analy-
sis showed primacy and recency effects in forward span tests, and
attenuated primacy effects on reverse span testing. Demographic ef-
fects will be presented.
Conclusions: Computerized adaptive testing of digit span is efficient
and well tolerated. The method yields similar estimates of DS compared
with traditional administration but with greater reliability and more
granular response data.
Correspondence: Bruce Reed, PhD, Neurology, University of California,
Davis, UCD ADC (127a), 150 Muir Road, Martinez, CA 94553, United
States. E-mail: brreed@ucdavis.edu 

M. RODRIGUEZ, R. WALTER & J. PONS. Using Spain Norms in the
Assessment of Spanish Speaking Individuals from Other Countries:
Biases on the Spanish WMS-III Working Memory Index.
Objective: The question of the generalization of norms from one pop-
ulation to another that shares the same language has been of great de-
bate in neuropsychological assessment. The WMS-III, one of the most
commonly used memory batteries in Puerto Rico, lacks norms for this
population. The present study addressed the validity of the cross cul-
tural application of the norms from Spain to Spanish speaking individ-
uals from another country.
Participants and Methods: A group of 39 normal Puerto Rican sub-
jects aged 21-39 were administered the Wechsler Adult Intelligence Scale
– III (EIWA-III /Puerto Rican adaptation) and the WMS-III (Spain adap-
tation). Significant differences were found between the scores of both
Working Memory Indexes. A paired-samples T test was used to compare
the scores of the Working Memory Indexes (WMI) of both tests.
Results: A significant 15 point (SD=13) difference was found. Sub-
jects with an average FSIQ on the EIWA-III had an average of 1 Stan-
dard Deviation below average scores on the WM Index and its subtest
on the WMS-III. For Letter-Number Sequencing (LN) there is a mean
difference of 2.6 points between the Spain and Puerto Rico norms in
subjects aged 21-34. EIWA-III scaled scores of LN of subjects in 21-34
age range are more similar to WMS-III scale scores of subjects in the 55-
65 age range.
Conclusions: These results suggest that the norms from Spain may
underestimate the working memory capacities of healthy Spanish speak-
ing individuals of other countries, particularly, Puerto Ricans.
Correspondence: ,, . E-mail:  

T. ROSKOS, S.R. MCCAULEY, C. BOAKE, H. GOODMAN, S. MER-
RITT, S. BROWN & H.S. LEVIN. Use of the Post-Traumatic Stress
Disorder Checklist Civilian Version (PCL-C) with Civilian Mild Trau-
matic Brain Injury and General Physical Trauma Patients.
Objective: Civilian and military mild traumatic brain injury (mTBI) re-
search has used the PCL-C, but has employed diagnostic strategies val-
idated in other samples and is limited by methodological issues. Liter-
ature has also suggested that mTBI patients may have a higher rate of
post traumatic stress disorder (PTSD) than individuals with other types
of injury. Comparison of these groups using the PCL-C has also not been
conducted. This is the first prospective study to address these gaps in
the literature. It was hypothesized that PCL-C would have lower speci-
ficity of PTSD diagnosis compared to a structured interview in mTBI
and general physical trauma (GT) patients. Sensitivity and specificity
of cutoff scores were also examined in each patient group.
Participants and Methods: 319 mTBI and 102 GT patients were col-
lected at a level I trauma center emergency department and the PCL-C
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and SCID-IV PTSD module were administered as part of a larger bat-
tery. Rates of meeting PTSD criteria were compared between groups us-
ing three methods: PCL-C score>50, PCL-C item symptom clusters, and
SCID-IV diagnosis. Receiver Operating Characteristic (ROC) curve analy-
ses were also conducted using PCL-C scores and SCID-IV diagnosis.
Results: Results confirmed the hypothesis that the PCL-C showed sig-
nificantly higher rates of PTSD diagnosis compared to SCID-IV re-
gardless of group. The ROC areas under the curve were similar
(mTBI=.825 and GT=.844).
Conclusions: Using the PCL-C as a screening tool may help to iden-
tify patients at risk for PTSD, but diagnoses should not be made based
solely on PCL-C score due to potential for false positive errors.
Correspondence: Tyler Roskos, PhD, Surgery, Saint Louis University,
3511 Laclede Ave., Shannon Hall, Room 216, St. Louis, MO 63103,
United States. E-mail: roskospt@slu.edu 

J. SALVADOR, E. BALDERAS & G. GALINDO Y VILLA. Analysis
of qualitative and quantitative properties of Taylor’s figure in Mex-
ican population aged between 20 and 60 years. Authors: Judith Sal-
vador Cruz, Ma. Esther Balderas, Gabriela Galindo y Villa Molina.
FES ZARAGOZA UNAM.
Objective: Analyze the qualitative and quantitative properties of per-
ceptual units of the Taylor’s figure in Mexican subjects aged between
20 and 60 years
Participants and Methods: Participants were 300 subjects aged be-
tween 20 and 60 years. The application and grading follow the same
score system designed by Galindo and Salvador (1996) and that was
used to the standardization of the Complex Figure of Rey in Mexican
population. The administration for copy and memory was achieved in
an individual way.
Results: Averages and standard deviations were calculated by age groups
for the total punctuation, the alfa coefficients of Cronbach and the fre-
quency distributions. The reliability analysis reported an alpha of Cron-
bach of .76 for the copy and of .75 for the memory.
Conclusions: The curve of development to evaluate constructional praxis
indicates maturity according to age, while in memory the younger re-
member more elements, in advanced age this capacity goes in decre-
ment as literature reports. Another contribution is that the Taylor’s fig-
ure gives similar results as the obtained in the Complex Figure of the
Rey this supports the intern and extern validity, and the application in
test-retest investigations
Correspondence: Judith Salvador, Ph D, Posgrado, UNAM, Cda. Gor-
riòn 17. Col Rinconada de Aragon, Estado de Mexico 55140, Mexico.
E-mail: salvadcj@yahoo.com 

B. SCHNEIDER & P.A. LICHTENBERG. Impact of Reading Ability
andIQonNeuropsychologicalTestPerformanceinBlackOlderAdults.
Objective: Performance on neuropsychological measures is influenced
by several factors, including educational and cultural background. The
first goal of this study was to identify how education, reading ability and
IQ contribute to performance on neuropsychological measures normed
by age and education in Black older adults. A second goal was to com-
pare test performance of this sample with the original Mayo Older African
American Normative Studies (MOAANS) normative data.
Participants and Methods: Seventy-two Black older adults residing in
Detroit were recruited as part of a study investigating health and cognitive
functioning. Data were collected in an individual interview session format.
Results: Multiple regression analyses were conducted to examine how
scores on the Mini Mental State Exam, Rey Auditory Verbal Learning
Test, Trail Making Test, Stroop, Controlled Oral Word Association Test
and Animal Naming relate to reading ability (WRAT-3) and IQ (WASI
FSIQ) after accounting for age and education. Reading ability and/or
FSIQ accounted for a significant proportion of variance beyond educa-
tion for all measures. Education was not significantly related to score
on any measure. Mean scores for all measures fell within the average
range using the MOAANS normative data.

Conclusions: Adjustment of neuropsychological test performance for
age and education alone may result in misclassification of Black older
adult. Results of this study support use of MOAANS normative data for
older Black adults.
Correspondence: Brooke Schneider, Wayne State University, 87 E Ferry,
Detroit, MI 48202, United States. E-mail: schneider.brooke@gmail.com 

M. SELLBOM, R.O. GERVAIS & K.M. STANEK. Utility of the Per-
sonality Assessment Inventory in Detecting Symptom Validity Test
Failure in Neuropsychological Evaluations.
Objective: The Personality Assessment Inventory (PAI) validity scales
and indices (NIM, MAL, and RDF) have gained substantial support for
their utility in detecting malingering in mental health and criminal foren-
sic settings (e.g., Sellbom & Bagby, 2008). However, no research to
date has examined their utility in detecting cognitive response bias in
neuropsychology evaluations. Such utility is important to determine
given that the instrument is being increasingly used in these settings.
Participants and Methods: Participants were 272 (42% women) in-
dividuals who underwent neuropsychological evaluations as part of a
workplace disability claim. Mean age was 42.1 (SD = 10.9); most were
White Canadian. These individuals were administered (among other
measures) the PAI and three symptom validity tests (SVT) (TOMM,
WMT, CARB) as part of their evaluations. Participants who failed at
least one SVT were assigned to a “failed SVT” group; the remaining
participants were assigned to a “passed SVT” group.
Results: The results indicated that NIM was associated with the largest
effect size (t [270] = 5.77, p < .001; Cohen’s d = .75) in differentiating
the failed vs. passed SVT groups. A regression analysis in which the
three scales were entered simultaneously showed that only NIM (β = .31,
p < .001) contributed significantly to this differentiation. ROC curve
analyses indicated modest overall classification accuracy for NIM (AUC
= .70).
Conclusions: These findings suggest that the PAI might only be mini-
mally useful in detecting cognitive response bias in neuropsychological
evaluations. Further research should examine the possibility of devel-
oping scales specific to cognitive response bias for the PAI, analogous to
the Response Bias Scale (Gervais et al., 2007) and FBS (Lees-Haley et
al., 1991) for the MMPI-2.
Correspondence: Martin Sellbom, Ph.D., Department of Psychology,
University of Alabama, 348 Gordon Palmer Hall, Tuscaloosa, AL 35406,
United States. E-mail: msellbom@ua.edu 

B. DIXON, S. LEININGER, M. HATFIELD & R. SKEEL. Switching
Decks on the IGT as a Behavioral Measure of Anxiety.
Objective: The Iowa Gambling Task (Bechara et al, 1994) has been
used in a variety of studies, with the most common dependent variables
being based on choices from the disadvantageous versus advantageous
decks. However, individuals may complete the measure with different
approaches and obtain similar scores, limiting utility for the measure.
The current study explored an alternative dependent measure for the
IGT: the number of switches between decks, regardless of deck number.
It was hypothesized switches would be associated with different outcome
measures than traditional IGT scores.
Participants and Methods: Seventy-nine college-aged participants
completed the IGT, reported drinking behavior for a period of three
weeks, and completed the Zuckerman-Kuhlman Personality Question-
naire and The College Alcohol Problems Scale – Revised.
Results: Results showed an association between number of switches and
disadvantageous choices (r = .27, p < .05). There was also an associa-
tion between switches and anxiety (r = .28, p < .05). A 2 x 5 (hi/low
anxiety x # of switches in blocks of 20 trials) ANOVA and post-hoc
tests indicated higher anxiety individuals switched more often in the
middle three blocks than lower anxiety individuals, (1, 77) = 3.98, p <
.05. On outcome measures, disadvantageous IGT choices were related
to alcohol consumption, while switches were associated with Social Prob-
lems on the CAPS-R.
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Conclusions: Research has suggested anxiety may impact performance
on the IGT (Miu et al, 2008), and current results suggest analysis of
frequency of deck changing may provide unique information beyond
scoring advantageous/disadvantageous deck choices.
Correspondence: Reid Skeel, Ph.D., Psychology, Central Michigan Uni-
versity, 136 Sloan Hall, Mt. Pleasant, MI 48883, United States. E-
mail: reid.skeel@cmich.edu 

K.M. STANEK, M. SELLBOM & R.O. GERVAIS. Association be-
tween Intelligence, Reading, and Executive Functioning on MMPI-
2 Validity Scales in a Disability Evaluation Context.
Objective: Although the MMPI-2 validity scales (F, Fb, Fp, FBS, and
RBS) have substantial empirical support for their utility in detecting
malingering in a variety of contexts (e.g., Greene, 2008), few studies
have specifically examined the impact of intelligence, reading ability,
and executive functioning on these scales in neuropsychological settings.
The present study was designed to fill this gap.
Participants and Methods: Participants included 382 disability
claimants referred for medico-legal neuropsychological assessment. The
mean age was 40.6 (SD = 10.5). These individuals were administered
the MMPI-2, WAIS-III, WRAT-3-Reading Subtest, and Wisconsin Card
Sort Test as part of their evaluation. These participants had passed three
different symptom validity tests (TOMM, WMT, CARB) and MMPI-2
indicators of inconsistent responding (i.e., VRIN, TRIN <80T).
Results: Partial correlation analyses, controlling for age and response
inconsistency (VRIN), indicated that Fp was inversely associated with
performance on all cognitive tests. The effects were most pronounced
for verbal intelligence (r = -.16, p < .01), reading achievement (r = -
.16, p < .01), and perseverative errors (r = -.15, p < .01). No other F
scales were significantly associated with cognitive test performance.
Moreover, no MMPI-2 measures of psychotic symptoms (e.g., RC6, RC8)
were associated with cognitive test performance.
Conclusions: The current findings suggest the possibility that indi-
viduals with low verbal abilities and/or executive dysfunction may pro-
duce artificially high scores on the MMPI-2 Fp scale. Given that re-
sponse inconsistency and suboptimal effort based on symptom validity
tests were ruled out, these findings suggest that these cognitive vari-
ables should be taken into consideration when interpreting moderately
high scores on Fp.
Correspondence: Martin Sellbom, Ph.D., Department of Psychology,
University of Alabama, 348 Gordon Palmer Hall, Tuscaloosa, AL 35406,
United States. E-mail: msellbom@ua.edu 

A.M. STRUTT, I.G. AYANEGUI & M.K. YORK.The Authorized Span-
ish Translation of the Dementia Rating Scale, 2nd edition.
Objective: The DRS-2 is a brief, yet multifaceted, screening tool that
is widely used in the field of neuropsychology in the assessment of older
adults. It is composed of 5 subscales that examine abilities of attention,
initiation/perseveration, construction, conceptualization and memory;
a total score for these subscales is also provided. Research has shown
the clinical utility of this measure in the English speaking community;
however, an authorized Spanish translation of the DRS-2 (ST-DRS-2),
including normative data has not been available until now.
Participants and Methods: Seventy-five primarily Spanish speaking
participants, ages 50-69, completed the ST-DRS-2 as part of a com-
prehensive neuropsychological norming study. Exclusion criteria in-
cluded history of head injury, transient ischemic attacks, stroke, organ
transplant, uncontrolled general medical conditions, and poor mood
states.
Results: Normative data was stratified by age (50-59; 60-69) and educa-
tion level (<12 and 13+). Differences between education levels were not
found within either age group; thus normative data is stratified by age only.
Sensitivity and specificity of the ST-DRS-2 will be presented. In addition,
a comparison between the Spanish and English norms will be discussed.
Conclusions: This study will highlight the clinical utility of the ST-
DRS-2. While the translation of neuropsychological measures is a topic

of controversy, the validation of this measure was completed in an at-
tempt to provide primarily Spanish-speakers with the same neuropsy-
chological tools that are currently available to the English community.
The goal of this research is to decrease health disparities for Spanish
speaking individuals in both clinical and research environments. As the
Hispanic population continues to grow in the US, neuropsychological
measures must be validated and normed specifically for Spanish speak-
ers in order to correctly identify neurocognitive decline and provide ac-
curate diagnostic services.
Correspondence: Adriana M. Strutt, Ph.D., Neurology, Baylor College
of Medicine, 6501 Fannin, MS NB 302, Houston, TX 77030, United
States. E-mail: adrianam@bcm.edu 

E.B. TEAGUE, K.R. SAVAGE, I. DZIOBEK, J. TWAITE, L. SULLI-
VAN & J.C. BOROD. The Cognitive and Emotional Empathy Ques-
tionnaire: Factor Structure and Psychometric Properties.
Objective: Research has suggested that empathy is a multifaceted
construct, comprised of several related, yet separable components.
The Cognitive and Emotional Empathy Questionnaire (CEEQ;
Rogers et al., 2008) is a newly constructed self-report measure, ca-
pable of assessing both cognitive and emotional empathy. The ques-
tionnaire is comprised of two main scales, the Cognitive Scale and
Emotional Scale, each of which is divided into two subscales. The
aim of this study was to provide evidence for the theoretical factor
structure of the questionnaire and to further examine its reliability
and validity.
Participants and Methods: The CEEQ was administered to a group of
healthy adults (n=195; 62% female; mean age=23.0 ±7.0). Internal con-
sistency, structural validity, and construct validity were examined. Addi-
tional measures were administered to examine their relationship with the
CEEQ (e.g., theory of mind, alexithymia, personality, and intelligence).
Results: Factor analysis yielded four factors corresponding to the four
CEEQ subscales (Mental State Perception, Perspective Taking, Mirror-
ing, and Empathic Concern), with clear separation of emotional and
cognitive items. The subscales were found to have good internal con-
sistency (median Cronbach’s alpha=.80). Interscale correlations demon-
strated a stronger relationship between the two emotional subscales and
between the two cognitive subscales than for any emotional-cognitive
comparison. Each subscale demonstrated a meaningful pattern of rela-
tionship with pertinent psychological constructs (e.g., cognitive empa-
thy versus theory of mind).
Conclusions: Results support the theoretical factor structure of the
CEEQ, demonstrating the existence of cognitive and emotional compo-
nents and their respective subscales. Additional evidence is provided for
the reliability and validity of the questionnaire.
Correspondence: Ella B. Teague, M.A., Psychology, Queens College and
The Graduate Center of the City University of New York, 65-30 Kissena
Blvd, The Science Building, Flushing, NY 11367, United States. E-mail:
ellabjarta@gmail.com 

H. TELLEZ, J. HERNANDEZ GONZALEZ & G. SALCEDA. Execu-
tion in Verbal and Spatial Tasks in The Right and Left Handed.
Objective: Corroborate the existence of differences in verbal and spa-
tial abilities between right and left handed people. 
To investigate the influence of both hemispheres in performing tasks
that involve semantic skills and phonological evocation. Analyze the per-
formance of left-and right-handed subjects in these tasks, comparing
the run time to verify any differences. And review results of tests of
spatial abilities of left-handed people to confirm if there is a better per-
formance in these tasks.
Participants and Methods: Were applied semantic and phonological
fluency tests, besides the spatial skills bricks test Piéron at 37 handed sub-
jects and 37 right-handed subjects. These tests were applied to subjects
ranging in age from 17 to 40 years. The sample was chosen randomly.
Results: Against expectations, no significant difference in the scores be-
tween left-and right-handed subjects, both in verbal tasks and in space.
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Conclusions: Despite the belief that there are large differences between
the performance of verbal and spatial tasks between left-and right-
handed subjects, the results of this research suggest that these differ-
ences, if any, are not significant. We present an analysis of the neu-
ropsychological processes involved in these tasks in order to develop an
explanation of these results.
Correspondence: Humberto Tellez, Mtro., Neuropsicologia, Facultad de
Psicolgia, Universidad Autonoma de Nuevo Leon, Mutualismo #110 col.
Mitras centro, Monterrey 64460, Mexico. E-mail: humberto.tellezol@
uanl.edu.mx 

H. TRONTEL, R. MADATHIL, T. KIMPTON & S. HALL. Early Warn-
ing Affects the Face Validity of Effort Tests.
Objective: To determine if a warning prior to the administration of ef-
fort tests affects the face validity of the measures. It was hypothesized
that receiving the warning prior to taking the test battery (early) would
significantly decrease face validity and improve performance on the ef-
fort tests compared to groups receiving the warning after taking the tests
(late).
Participants and Methods: To determine if a warning prior to the ad-
ministration of effort tests affects the face validity of the measures. It
was hypothesized that receiving the warning prior to taking the test bat-
tery (early) will decrease face validity of the effort tests and improve
performance, while receiving the warning after taking the tests (late)
will have no effect.
Sixty psychology students were randomly assigned to either a coached
brain injury simulator (CBIS) group or a control group. These partici-
pants were further divided into early or late warning groups. Partici-
pants were administered two effort tests, the Test of Memory Malinger-
ing (TOMM) and Memory for Complex Pictures (MCP), as part of a
battery of standard neuropsychological tests. After completing the tests,
they were asked to indicate what they thought each test was designed
to measure (i.e. face validity). Responses were coded (e.g., memory, at-
tention, learning) and average confidence ratings in those judgments
were calculated.
Results: Face validity for both effort tests was significantly lower for
the early-CBIS group. That is, fewer participants endorsed these tests
as measuring aspects of cognition and some actually suspected that they
were designed to measure effort. For the late-CBIS, early-Controls, and
late-Controls, face validity was uniformly high. Participant’s confidence
in their judgments was high in all groups.
Conclusions: Providing a warning prior to administration of effort tests
may decrease the face validity of these measures for individuals in a sim-
ulator role. A decrease in face validity may also improve performance
on effort measures.
Correspondence: Haley Trontel, The University of Montana, 1877 E Broad-
way St, Missoula, MT 59802, United States. E-mail: htrontel@gmail.com

C. VON THOMSEN & T. FLYNN. Relationships Among Self-Report
Variables and Census-Based Neighborhood Data Used to Estimate
Socioeconomic Status.
Objective: Socioeconomic status (SES) is a complex latent construct
that affects many aspects of neuropsychological assessment and research.
Income and education are manifest variables used to measure this con-
struct. However, income is typically not assessed in clinical work and
self-reported income is vulnerable to impression management, making
estimation of SES potentially less valid. Over recent years, census-based
block level neighborhood information has become readily available. The
goal of this study was to explore relationships among traditional self-
report variables reflecting SES and census-based neighborhood data.
Participants and Methods: Twenty-four African-American parents/care-
givers of participants in a study conducted at The Children’s Hospital of
Philadelphia regarding sickle cell disease. Median household income lev-
els from the 2000 United States Census for subjects’ residence was ob-
tained through the Philadelphia Neighborhood Information System and
correlated with self-reported household income and parental education.

Results: There was a significant correlation between self-reported house-
hold income and comparable census data (Spearman’s rho = .46, p =
.031). Census block-level income level was not significantly correlated
with self-reported family education level, but self-reported family edu-
cation level correlated significantly with self-reported income (Spear-
man’s rho = .55, p = .008).
Conclusions: In this urban African-American sample, census-based
block level data correlated significantly with self-reported income level.
Census data provides a means of improving SES estimates when home
address is available. Clinical and research implications are discussed,
including the advantages and disadvantages of household specific data
versus block level aggregate data.
Correspondence: Christian von Thomsen, Psy.D., Psychology, Children’s
Hospital of Philaldelphia, 34th Street & Civic Center Blvd, Children’s
Seashore House CSH 021, Philadelphia, PA 19104, United States. E-
mail: csvonthomsen@gmail.com 

J. WINGO, D. HAN, E.R. TUMINELLO & C. RANDOLPH. Version
Equivalence of a Computerized Neuropsychological Battery.
Objective: We are currently piloting a new computerized battery, pro-
visionally named CogTest. This battery includes measures of working
memory, cognitive processing speed, and anterograde memory, all meas-
ured using both verbal and visually-based subtests, with several built-
in measures of effort. Three separate versions of the battery were cre-
ated, to minimize practice effects on repeated testing. The present study
was conducted to explore form equivalence and short-term practice ef-
fects as part of initial psychometric validation of the battery.
Participants and Methods: Thirty-one undergraduate students were
recruited for this study. Participants were randomized and completed
all three versions of the computerized neuropsychological battery, at ap-
proximately one-week intervals.
Results: The equivalence of each of the twelve subtests in the battery
across forms was examined by one-way ANOVAs. There were no sig-
nificant differences between the different versions of the battery for any
subtest. Practice effects were also explored in the same fashion, com-
paring performance on each subtest as a function of administration or-
der. There was no effect of administration order (time) for any of the
twelve subtests, suggesting that practice effects are minimal on this
battery.
Conclusions: There may be a role for computerized neurocognitive testing
in individual neuropsychological assessment, but well-validated, clinically-
useful batteries are not yet in widespread use. The CogTest battery was de-
veloped to serve as a core measure of attention and memory in verbal and
visual domains, with “built-in” measures of effort. These preliminary re-
sults suggest that the three formsof thebatteryare equivalent, and thatprac-
tice effects are minimal, even over short retest intervals with healthy sub-
jects. Further psychometric and clinical validation of the battery is pending.
Correspondence: Jana Wingo, M.A., Loyola University Chicago, 6525
N Sheridan, Chicago, IL 60646, United States. E-mail: jana.wingo@
gmail.com 

F. WOON, C. BECK & R. HOPKINS.Cognitive ScreeningTests Predict
FunctionalOutcomesandQualityofLifeinSurvivorsofCriticalIllness.
Objective: Critically ill patients may develop cognitive and functional
deficits and experience reduced quality of life. Information regarding
early identification of patients who are at risk of developing functional
deficits is lacking. This study assessed whether cognitive screening tests,
the Mini-Mental Status Exam (MMSE) and Mini-Cog, administered prior
to hospital discharge predict unfavorable functional outcomes and qual-
ity-of-life at six-months, using the Independent Living Scale (ILS) and
Medical Outcomes Study Short-Form 36 (SF-36).
Participants and Methods: Study inclusion criteria were mechanical ven-
tilation >48 hours and patient age >18 years. Study exclusion criteria were
disease states that are irreversible, central nervous system injury, and pre-
existing cognitive impairment. Seventy patients (35 males and 35 females)
with a mean age of 54±17 years and mean education of 13±2.1 years were
administered the MMSE and Mini-Cog prior to hospital discharge.
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Results: Twenty-three (33%) patients were impaired on the MMSE
(score <24) with 32 (46%) patients impaired on the Mini-Cog. Linear
regression analyses found performance on the MMSE and Mini-Cog pre-
dicted poor functional outcome on the ILS Memory/Orientation sub-
scale, Money Management subscale, and Full-Scale Standard Score.
MMSE scores predicted reduced ILS Performance/Information scores,
while Mini-Cog scores predicted reduced ILS Health/Safety and Prob-
lem Solving scores. For quality of life, MMSE scores predicted lower
Emotional Functioning and Mini-Cog scores predicted lower Social Func-
tioning on the SF-36.
Conclusions: In critically-ill patients, the MMSE and Mini-Cog scores
at hospital discharge predicted functional deficits and decreased qual-
ity-of-life for emotional and social domains at 6-months. Early detec-
tion of poor functional outcomes and quality-of-life may expedite re-
ferrals for interventions.
Correspondence: Fu Lye Woon, Psychology, Brigham Young University,
5820 SW 85TH ST, Gainesville, FL 32608, United States. E-mail:
fliszt74@gmail.com 

H. WOUTERS, B. APPELS, W. VAN DER FLIER, J. VAN CAMPEN,
M. KLEIN, K. ZWINDERMAN, B. SCHMAND, W.A. VAN GOOL,
P. SCHELTENS & R. LINDEBOOM. Measuring global cognitive abil-
ity in mild dementia more precisely: a new step.
Objective: Dementia specific instruments are often imprecise in early
dementia. Item Response Theory (IRT), was used to examine their ap-
propriateness and equate them with neuropsychological tests to improve
the assessment of early dementia.
ParticipantsandMethods:585normalageingparticipants, 949demented
patients and 255 mildly demented (MMSE > 23) or MCI patients had be-
sides the MMSE, the CAMCOG, the ADAS-cog or a Neuropsychological
Testbattery (NTB) with Verbal Fluency, Stroop, Trailmaking, Visual Asso-
ciation, and Symbol Substitution Tests administered. Despite having dif-
ferent items, individuals’ ability levels and item difficulties (logits) could
be estimated with ‘common item equating’ (IRT) using the MMSE items.
Results: NTB-tasks (M 0.75, SD 0.29) were more difficult than CAM-
COG (M 0, SD 0.51) and MMSE (M -0.15, SD 0.69) items, which were
more difficult than ADAS-cog items (M -0.86, SD 0.71): F (3,53) 20.22,
p = 0.00). NTB-tasks better matched ability levels of mildly demented
(M 0.48, SD 0.34) and ADAS-cog items those of advanced demented (M
-0.47, SD 0.53). Along the ability range (-1SD; M; +1SD) the reliabil-
ity of the MMSE declined markedly: 0.82; 0.83; 0.69, whereas it remained
stable for ability estimates based on the MMSE with either the CAMCOG,
ADAS-cog or NTB. (0.91; 0.92; 0.93). The MMSE and NTB (AUC 0.85)
detected mild dementia and MCI better than the MMSE (AUC 0.78).
Conclusions: Specific NTB-tasks are suitable for monitoring mild de-
mentia, while the CAMCOG, MMSE and particularly the ADAS-cog are
more suitable for monitoring advanced dementia.
Correspondence: Hans Wouters, Academic Medical Center, Meibergdreef
15, Amsterdam 1105 AZ, Netherlands. E-mail: j.wouters@amc.uva.nl 

J.C. YOUNG, B.L. ROPER & L.A. KEARNS. Predictive validity of
the Henry-Heilbronner Index in Detection of Noncredible Perfor-
mance and Compensation-Seeking Status in U.S.Veteran Sample.
Objective: The Henry-Heilbronner Index (HHI; Henry et al., 2006) is
an empirically derived MMPI-2 scale purported to have strong sensi-
tivity and specificity in the detection of response bias for somatic and
cognitive symptoms. Utilizing a veteran sample, the present study ex-
amined the HHI’s utility in predicting WMT failure and presence of re-
cent, current, or upcoming compensation evaluation.
Participants and Methods: Archival data was collected from 174 vet-
erans who completed the MMPI-2 and WMT within a neuropsycholog-
ical evaluation, with 49% failing the WMT. Thirty-three percent (n=58)
were seen either in a compensation evaluation or within several months’
proximity to such an evaluation, comprising a compensation-context
(CC) group. We examined the predictive validity of HHI in contrast to
existing MMPI-2 validity scales.

Results: WMT performance and CC status were not significantly re-
lated. HHI trended towards significance with WMT performance (r=.15,
p=.051), but it correlated with CC status (r=.24, p=.002). Also, CC
status significantly correlated with L (r=-.24, p=.002), K (r=-.20, p=.01),
FBS (r=.18, p=.015), and Fb (r=.16, p=.04). Veterans defined as CC
were significantly younger than others (p<.001), and therefore hierar-
chical logistic regressions controlled for age (p=.0001) in block 1. In
block 2, HHI (p=.0004) more closely predicted CC status than other va-
lidity scales. Mean HHI scores exceeded the recommended cutoff re-
gardless of WMT pass/fail status. Despite HHI’s association with CC sta-
tus, the mean HHI score for the non-CC group was above the cutoff.
Conclusions: HHI showed incremental validity in predicting CC status
but not WMT failure. Results suggest that HHI may predict broader as-
pects of compensation seeking than those associated with neurocogni-
tive effort, but the recommended cutoff may be too low for some settings.
Correspondence: John C. Young, M.A., Department of Psychology, Uni-
versity of Mississippi, 1004 Crawford Circle, Oxford, MS 38655, United
States. E-mail: jcyoung@olemiss.edu 

Forensic Neuropsychology

K.C. BORJA & F. OSTROSKY-SOLÍS. Early trauma and psychopa-
thy in adult male inmates.
Objective: To determine the influence of early trauma experiences in
the development of psychopathy among adult male inmates.
Participants and Methods: 194 adult inmates (mean age 34.5 years)
were interviewed and grouped according to their degree of psychopa-
thy using the PCL-R, yielding low(LP) (n=96), medium(MP) (n=59)
and high(HP) (n=44) psychopathy. The frequency and variety of trau-
matic events experienced before age 18 were derived from the Early
Trauma Inventory.
Results: An association between HP and high victimization was ob-
served, ANOVA showed that the HP group suffered more stressful events
as well as physical, emotional and sexual abuse when compared with
the LP group (p < 0.00) and the HP group experienced more early
trauma events than the other groups (p < 0.01). A regression analyses
showed that emotional abuse and the totality of early trauma events
contributed significantly to the PCL-R score (p< 0.01). Finally, the MP
and HP groups witnessed more stressful and violent events than the LP
group (p< 0.01), while the HP group experienced more direct abuse or
punishment than the LP group (p< 0.04).
Conclusions: Psychopathy is a complex conduct disorder and early
trauma events may potentate preexisting neurobiological impairments
and its manifestations, including crimes and delinquency. For groups
at risk of developing psychopathic traits, early intervention may be con-
sidered in order to prevent future violent and aggressive acts. 
Research partially supported by CONACYT through
ICYTDF422.01YTDF422.01 - 49127-H grant program.
Correspondence: Karina C. Borja, Bachelor, Neuropsychology and Psy-
chophysiology, UNAM, 3004 Universidad Av., D-11, 2nd floor, Col. Copilco-
Universidad, Mexico 04510, Mexico. E-mail: borja83@yahoo.com

M. CONSTANTINOU. Suboptimal Motivation in Children diagnosed
with CD or ODD.
Objective: In search of psychosocial profiles hidden behind childhood
suboptimal motivation children, diagnosed with conduct disorder (CD)
or oppositional defiant disorder (ODD), who underwent neuropsycho-
logical evaluations, were administered the Test of Memory Malingering
(TOMM).
Participants and Methods: Children diagnosed with CD (69) or ODD
(78) were administered the TOMM, which was part of a neuropsycho-
logical evaluation. Their performance on the TOMM was compared with
that of 90 matched children that underwent neuropsychological evalu-
ations but did not present with ODD or CD.
Results: Regression analyses and descriptive statistical showed that chil-
dren diagnosed with CD or ODD are about three times more likely to
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fail the TOMM than children without either of these two diagnoses. Chil-
dren diagnosed with CD were also found to be two times more likely to
fail the TOMM than their peers diagnosed with ODD. Children without
any of these diagnoses and failed the TOMM performed much higher
than children failing the TOMM and diagnosed with CD or ODD, as well.
Conclusions: It appears that the defiant and negative behavior that per-
meates the psychological profile of children diagnosed with CD or ODD
may actually decrease significantly their motivation to give their best
during neuropsychological evaluations. Historical information about the
presence or absence of ODD or CD should be a red flag for neuropsy-
chologists, who should evaluate the motivation of such children with care.
Correspondence: Marios Constantinou, Ph.D., Psychology, University
of Nicosia, 66 Metohiou Avenue, Engomi, Nicosia 1700, Cyprus. E-mail:
constantinou.m@intercollege.ac.cy 

J.J. DAVIS, C.K. RAMOS, C.M. SHERER, D.M. BERTRAM &
J.R. WALL. Use of Digit Symbol-Coding to Assess Effort.
Objective: This study examined WAIS-III Digit Symbol-Coding (DSy)
as an effort measure in a simulated malingering design. Classification
accuracy of DSy scaled scores alone and DSy in combination with Re-
liable Digit Span (RDS) were compared to classification accuracy of the
Test of Memory Malingering (TOMM) and Word Memory Test (WMT).
Participants and Methods: These data were collected as part of an ex-
perimental study conducted at a Midwestern university during 2007.
Undergraduates without reported neurological history were randomized
to control (n=31), naïve simulator (n=34), and coached simulator (n=34)
groups. The sample was 86% female, 86% Caucasian, and 92% right
handed. Mean age was 20.5 years (SD = 4.3), and average educational
level was 12.9 years (SD = 1.1).
Results: Violations of assumptions of normality and homogeneity of vari-
anceswerenotedonTOMMandWMTscores.Results ofnonparametric and
parametric analyses were comparable, so parametric results are reported.
UnivariateANOVArevealed significantdifferencesbetweencontrol andsim-
ulator groups on WAIS-III, TOMM, and WMT subtests (all p’s <.001). The
WMT correctly classified 100% of controls and 71% of simulators. The
TOMMcorrectly classified100%ofcontrolsand38-59%of simulators.ROC
analysiswasused to identifyanoptimal cut scoreonDSy.DSycorrectly clas-
sified 100% of controls, and 32-35% of simulators. In combination, DSy
and RDS correctly classified 97% of controls, and 59-62% of simulators.
Conclusions: Classification accuracy of DSy improved when combined
with RDS. The use of DSy as an embedded measure may warrant fur-
ther study in a clinical sample.
Correspondence: Jeremy Davis, Cincinnati VAMC, 618 Delta Ave #2,
Cincinnati, OH 45226, United States. E-mail: davisj@uindy.edu 

J. DENBOER & S. HALL. Neuropsychological Profiles of Success-
ful Brain Injury Simulators on the TOMM, WMT, and CARB.
Objective: Dissimulation of cognitive deficits is a considerable threat
to the validity of neuropsychological assessment. Although studies em-
ploying dissimulation paradigms have found that brain injury simula-
tors, when given specific instructions on how to avoid detection, are of-
ten misclassified as controls (DiCarlo, Gfeller, and Oliveri, 2000), recent
research has shown that coached brain injury simulators are capable of
successfully faking neuropsychological impairment on popular and fre-
quently-used symptom validity test (SVT’s) (DenBoer & Hall, 2007).
The poster will review the neuropsychological profiles of successful brain
injury simulators (SBIS) on three popular symptom validity tests (SVTs):
the Test of Memory Malingering (TOMM), Word Memory Test (WMT),
and Computerized Assessment of Response Bias (CARB).
Participants and Methods: Two studies will be reviewed. Study 1 ex-
amined the ability of simulated malingerers to effectively escape detec-
tion against the most frequently-used SVT, the Test of Memory Malin-
gering (TOMM). Study 2 examined the ability of simulated malingerers
to effectively escape detection against three frequently-used SVT’s: the
Test of Memory Malingering (TOMM), the Word Memory Test (WMT)
and the Computerized Assessment of Response Bias (CARB).

Results: Study 1 found that 29 brain-injury simulators (32% of the
sample) successfully escaped detection by the TOMM while suppress-
ing their scores on standard neuropsychological measures. 
Study 2 found that all three tests had relatively equivalent specificity,
with the CARB having higher sensitivity.
Conclusions: In this study successful malingering was observed on all
three SVT’s and successful malingering occurred whether these measures
were used alone or in combination with one another. These results em-
phasize the use of multiple malingering detection measures and push for
the further development of SVTs with greater sensitivity and specificity.
Correspondence: John DenBoer, Ph.D., Clinical Neuropsychology, Ari-
zona Neurological Institute, 8830 W. Irma, Peoria, AZ 85382, United
States. E-mail: jwdenboer@yahoo.com 

K.X. DIAZ & F. OSTROSKY. Frontal Neuropsycholgical Deficits in
Psychopaths.
Objective: to evaluate cognitive frontal functioning in psychopathic
offenders, with a neuropsychological battery that measures different
frontal areas: dorsolateral (working memory and executive functions)
orbital (decision making) and anterior medial cingulate cortex (inhibi-
tion) (Flores, Ostrosky & Lozano, 2008).
Participants and Methods: 76 adult males: 48 inmates and 18 controls
with a mean age of 35.2±10.05 and mean years of education of 10.7±3.9
.Inmatesweredivided intopsychopaths (n=27)andnonpsychopaths (n=31)
according to Hare’s Psychopathy Check List Revised (PCL-R, 2003),
adapted and standardized in Mexican population (Ostrosky et al, 2008).
Results: ANOVA showed significant differences between psychopaths
and non pshychopaths and the control subjects in tasks that involve
planning, mental flexibility, decision making, working memory, and in-
hibition processes. Correlational analysis showed that psychopaths ob-
tained lower scores  in several dorsolateral and orbital measures, mak-
ing more perseverative and inhibition errors.
Conclusions: Psychopaths showed specific impairments in cognitive
processes that are necessary for good decision making and inhibition of
behavior. These results support the frontal impairment theory in psy-
chopaths and suggest a complex brain circuit that underlies this disorder.
AKNOWLEDGEMENTS: This work was partially supported by the
“Consejo Nacional de Ciencia y Tecnología” (CONACYT) # 49127-H,
by the “Programa de Apoyo a Proyectos de Investigación e Innovación
Tecnológica”, Universidad Nacional Autónoma de México (PAPITT) #
IN31260 and by the “Instituto de Ciencia y Tecnología del Gobierno
del Distrito Federal” #PICDS08-19.
Correspondence: Karla X. Diaz, National Autonomous University of Mex-
ico, 3001 university avenue, Mexico city 04510, Mexico. E-mail:
menade90@hotmail.com 

G. FRANCO, R.A. LEARK, S.L. SKIDMORE & K. BOONE. Detec-
tion of Simulated Memory Impairment in a Monolingual Male
Spanish-speaking Latino Sample.
Objective: There is a paucity of literature concerning the monolingual
Spanish-speaking community and their ability to simulate memory im-
pairments. As a result, test scores with this population are often com-
pared with other ethnic groups, leading to test interpretation error. This
study used a measure for malingering that incorporated computerized
administration and tracked and recorded response times.
Participants and Methods: Two groups of 30 monolingual Spanish-
speaking males ranging in ages from 18-49 (M=31.49) with 0-10
(M=6.40) years of education were administered the Positive Memory In-
terference Test (PMIT; Maj et al., 1991) using random assignment and
counterbalanced design to test for order effects. Groups that were dif-
ferent only in test instruction (normal/malinger).
Results: Significant differences in total mean correct scores were found
between the normal and malingering condition t (59) = -5.354, p<.01.
Sensitivity and specificity rates were also calculated for various total
scores. Setting specificity at ≥90%, the highest sensitivity (43%) was
obtained through the use of a 
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cut-off score of ≤146 on total correct scores (trials 1-5). Further, it was
found that order of administration did not affect test performance F (1,
58) = .398 = p>.05 for the normal condition and malingering condition
F (1, 58) = .518, p>.05. However, no significant differences were found
between malingering and normal condition in terms of response la-
tency periods.
Conclusions: This study demonstrates that the PMIT may be a useful
measure in detecting simulated memory performance in monolingual
Spanish-speaking Latino males.
Correspondence: Robert A. Leark, Ph.D., California School of Forensic
Studies, Alliant International University, 10455 Pomerado Road, San
Diego, CA 92131, United States. E-mail: rleark@alliant.edu 

J. HOELZLE, N.W. NELSON, K.A. MCGUIRE, S.R. SPONHEIM,
A.G. FERRIER-AUERBACH & M.J. CHARLESWORTH. Secondary
Gain Context Impacts Neuropsychological Performances Among
OEF/OIF Veterans with Histories of Blast-Related Concussion
(mTBI).
Objective: Insufficient effort and symptom exaggeration are known to
impact neuropsychological performances among civilians evaluated in
secondary gain contexts. Whether these issues are salient among
OEF/OIF veterans with histories of blast-related concussion is unclear.
The current study investigated symptom validity, cognitive perform-
ance, and MMPI-2 profiles among OEF/OIF samples evaluated in sec-
ondary gain and research contexts.
Participants and Methods: OEF/OIF veterans with histories of blast-
related concussion completed neuropsychological evaluations in sec-
ondary gain and research settings. An overall test battery mean (OTBM)
was derived from multiple neuropsychological measures as an indica-
tor of overall cognitive performance.
Results: The secondary gain group demonstrated a higher base rate of
insufficient effort performances and exaggerated psychological symp-
toms on the MMPI-2. Insufficient effort and exaggerated emotional dis-
tress were negatively correlated with OTBM.
Conclusions: Findings are consistent with literature illustrating in-
creased prevalence of insufficient effort and exaggerated emotional dis-
tress in secondary-gain contexts. Meaningful negative associations be-
tween cognitive performance, effort, and emotional status were observed.
As in civilian settings, present findings highlight the importance of in-
corporating response validity measures in neuropsychological evalua-
tions conducted in secondary gain contexts.
Correspondence: James Hoelzle, Ph.D., Mental Health, Minneapolis VA
Medical Center, One Veterans Drive, Minneapolis, MN 55417, United
States. E-mail: james.hoelzle@va.gov 

L. JASINSKI & D. BERRY. Use of the Digit Span Subtest for Ma-
lingering Detection: A Meta-Analysis.
Objective: The present meta-analysis evaluated the effectiveness
of the Digit Span subtest of several versions of the widely utilized
Wechsler Adult Intelligence Scale (WAIS) and Wechsler Memory Scale
(WMS) in detecting malingered neurocognitive dysfunction. Both
the Digit Span Age-Corrected Scaled Score (DS-ACSS) and Reliable
Digit Span (RDS) variants were explored, as well as methodologi-
cal moderators.
Participants and Methods: A total of 24 papers, resulting in 26 inde-
pendent contrasts, met inclusion criteria and were utilized in the analy-
sis of effect size, while 19 contrasts were available for analysis of diag-
nostic accuracy statistics.
Results: A large mean effect size (d = 1.25) was obtained. No signifi-
cant differences were found between the effect sizes for DS-ACSS ver-
sus RDS, indicating these may be used interchangeably to detect feign-
ing. There were no differences between versions of the WAIS or WMS,
promising results in light of the newly released versions of both tests.
Homogeneity statistics for the overall sample were not significant; how-
ever, theoretically advanced methodological moderators were explored.
No differences were found between simulation and known-groups study

designs. For simulation designs, the presence of financial incentives for
feigning resulted in larger effect sizes, while a warning to feign believ-
ably produced smaller group differences. Specificity values for the DS-
ACSS (87%) and RDS (86%) were strong, with adequate sensitivity
(63% and 60%, respectively).
Conclusions: These results are similar to dedicated symptom validity
tests (SVTs), and suggest the Digit Span subtest is a promising meas-
ure of malingered neurocognitive dysfunction. Further, its potential as
a screening measure awaits exploration.
Correspondence: Lindsey Jasinski, M.A., Psychology, University of Ken-
tucky, 109A Kastle Hall, Lexington, KY 40506, United States. E-mail:
lindsey.jasinski@gmail.com 

A. MILKEY, D.E. JURECSKA, K. GATHERCOAL, W. ADAMS,
M.A. PETERSON & K. GREGG. The Malingered Ignorance of Le-
gal Knowledge (MILK): Initial Development, Validation, and Psy-
chometric Testing of the MILK.
Objective: Best practice in forensic neuropsychological evaluations re-
quires assessing cognitive effort and response validity. This is most com-
monly accomplished through the use of a general assessment of effort,
such as the Test of Memory Malingering (TOMM). While the TOMM and
similar tests of effort are useful in determining feigning of general im-
pairment, often examinees in forensic evaluations are motivated to feign
specific impairments of legal knowledge. The Malingered Ignorance of
Legal Knowledge (MILK) Test is a symptom validity test with content
that is specifically relevant to the legal milieu.
Participants and Methods: Both the TOMM and the MILK were ad-
ministered to 112 prison inmates with intellectual disabilities.
Results: Inmates whose score on the TOMM suggested exaggerated cog-
nitive deficits did not also obtain elevated scores on the MILK.
Conclusions: Evidence of exaggerated cognitive impairments does not
necessarily suggest feigned ignorance of legal knowledge. In forensic ex-
aminations of competency to stand trial the validity of ignorance of le-
gal knowledge should be examined directly using an instrument designed
for that purpose.
Correspondence: Diomaris E. Jurecska, Clinical Psychology, George Fox
University, 18361 SW Santoro Dr, Beaverton, OR 97007, United States.
E-mail: djurecska07@georgefox.edu 

M.S. KIM, K.B. BOONE, S.D. MARION, S. AMANO, M.E. COT-
TINGHAM, E.A. ZIEGLER, T. VICTOR & M.A. ZELLER. The War-
rington Recognition Memory Test for Words as a Measure of Re-
sponse Bias: Total Scores and Response Time Cutoffs Developed on
“Real World” Credible and Noncredible Subjects.
Objective: Several studies have examined the usefulness of the War-
rington Recognition Memory Test for Words as a measure to detect sus-
pect effort, although samples have generally been small and/or com-
prised of simulators rather than “real world” credible and noncredible
patients. The current study examined the Warrington Recognition Mem-
ory Test - Words total score and response time of “real world” non-
credible patients versus credible patients.
Participants and Methods: Noncredible patients were determined by
their motive to feign, failure on ≥2 independent measures of response
bias, and low cognitive scores inconsistent with normal ADLs (n = 190),
while credible patients were determined by no motive to feign and fail-
ure of ≤ 1 measure of response bias (n = 124). Participants were de-
rived from an archival database of individuals from the Harbor-UCLA
Medical Center Department of Psychiatry Outpatient Neuropsychology
Service and the private practice of the second author.
Results: Noncredible patients obtained significantly lower total scores
and longer times to complete the task. A total correct cut-off of ≤ 42 was
found to have excellent specificity (91.9%) and sensitivity (88.9%),
while a time cut-off of ≥ 207” was associated with 90.7% specificity and
65.5% specificity, and when the time cut-score was used in combina-
tion with the total score cut-off an additional 5% of the noncredible par-
ticipants were captured, raising overall sensitivity to 93.7%.
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Conclusions: In summary, results from the present study suggest that
the Warrington Recognition Memory Test – Words may be overall one
of the most effective measures of response bias currently available for
clinical neuropsychological practice.
Correspondence: Michelle S. Kim, M.A., Fuller Graduate School of Psy-
chology, 135 N. Oakland Ave., Pasadena, CA 91182, United States. E-
mail: michyskim@gmail.com 

D.S. GOLDSTEIN, L.A. SWOROWSKI & R. MADRID. Increasing
the Positive Predictive Power of the Rey Fifteen Item Test in Crim-
inal Defendants through the Use of Alternative Scoring Methods
and Cutoff Scores.
Objective: This investigation compared the effect on sensitivity and
specificity of altered cutoff scores using both traditional and experi-
mental scoring procedures for a commonly used effort measure, the
Rey Fifteen Item Test (FIT), among criminal defendants.
Participants and Methods: A sample of felony defendants undergo-
ing adjudication-related evaluation (n = 150) was compared to a sam-
ple of post conditional offer public safety candidates undergoing psy-
chological evaluation (n = 150). Participants were judged to have
provided good, questionable or poor effort based on extensive clinical
interviews and in the forensic sample comprehensive neuropsychologi-
cal evaluation and record review. Using traditional and experimental
scoring, which has been noted to differ among labs (Griffen et al, 1997),
failure rates and optimal cutoff scores were calculated for both samples
and changes in relative sensitivity and specificity determined. ‘Tradi-
tional Items’ earned points for correct rendition and location within the
3 x 5 matrix. ‘Experimental Items’ earned points for correct renditions
irrespective of location, and awarded enclosed Roman numerals (e.g., i
versus II). ‘Experimental Rows’ earned points for correct item sequences
irrespective of placement within the overall 3 x 5 matrix, including ‘ex-
perimental’ Roman numerals.
Results: Increases in sensitivity and specificity were obtained by using
experimental scoring methods for both Rey Items and Rows, as well as
a clinically-derived cutoff score based on sample-specific performance
characteristics of criminal defendants versus the traditionally recom-
mended cutoff score of 7 on the FIT.
Conclusions: The use of experimental scoring and altered cutoff scores
improves the positive predictive power of the Rey FIT in identifying sub-
optimal effort among criminal defendants.
Correspondence: Diana S. Goldstein, Ph.D., ABPP/CN, Neuropsychol-
ogy Clinic, Isaac Ray Forensic Group, LLC, 200 S. Michigan Avenue,
Suite 710, Chicago, IL IL, United States. E-mail: dgoldstein@irfg.org 

J.B. MILLER, S.J. MEACHEN, E.M. HOLCOMB, J.R. BASHEM &
L.J. RAPPORT.The Patient Competency Rating Scale as a Measure
of Symptom Exaggeration in a Simulator Sample.
Objective: The Patient Competency Rating Scale (PCRS; Prigatano,
1986; Hart, 2000) is a 30-item self-report measure of awareness that
asks traumatic brain injury (TBI) survivors to rate the level of diffi-
culty encountered in completion of a variety of practical skills using a
5-point Likert scale. The aim of the present study was to investigate
the use of the PCRS as a measure of symptom exaggeration in the con-
text of neuropsychological evaluation.
Participants and Methods: Participants were 28 outpatient adults with
moderate to severe TBI and 17 healthy adults coached to simulate TBI.
Measures included the PCRS and several effort measures in addition to
other measures of cognitive ability. All tests were administered and scored
according to standardized instructions. The total score from the PCRS
was analyzed via ANOVA using the total score as the independent vari-
able and group membership as the dependent variable.
Results: ANOVA revealed that the PCRS total score differed signifi-
cantly by group (F(1,40) = 38.82, p < .001). Post-hoc analysis of de-
scriptive statistics indicated that the simulator group reported signifi-
cantly greater difficulty with everyday activities of daily living in
comparison to the TBI group.

Conclusions: These initial results offer evidence to suggest that the
PCRS may be an effective measure of over-reporting of TBI related symp-
toms. When asked to simulate a TBI, healthy adults perceived common
tasks of everyday living as significantly more difficult than those with
bona fide TBI. Future research should attempt to validate this measure
against standard measures of symptom exaggeration.
Correspondence: Justin B. Miller, Wayne State University, 261 Mack
Blvd, Suite 555, Detroit, MI, MI 48201, United States. E-mail: justin.
b.miller@gmail.com 

S. MOONEY, J. RAINTREE, D. MOORE, J. RIGG & D. WILKIE.
Cognitive Effort Among Concussed Enlisted Soldiers Following
Deployment.
Objective: There is a paucity of research investigating the relative fre-
quency of suboptimal effort and motivational approach to psychometric
cognitive testing in enlisted soldiers with subjective cognitive complaints
following a history of mild TBI sustained during deployment. Apprecia-
tion of cognitive effort is important regarding the strength of inferences
drawn from a cognitive data set. Prior research has shown that it is highly
statistically improbable to fail two or more tasks sensitive to effort across
different cognitive domains (e.g., attention vs. memory). The present
study examines the frequency of “variable” (failing 1/ 2) or “poor” (fail-
ing 2/2) effort across Reliable Digit Span (RDS) and CVLT-II Force Choice
(FC) indicators amongst enlisted soldiers evaluated in our TBI Clinic.
Participants and Methods: 25 consecutive enlisted soldiers (64%Cau-
casian, 20%AA, 16%”Other”) with a self-reported history of mild TBI sus-
tained during previous deployment(s) underwent a neuropsychological
evaluation. Average(SD) age, education, and WTAR Full Scale IQ were
32(7.9), 12.9(1.4), and 100.2(7.9), respectively. Average(SD) number of
deployments was 2.1(1). Average(SD) number of events resulting in LOC
<30minutes in duration was 2.6(2.4) ranging between 1-7 occurrences.
Results: Average(SD) RDS and FC scores were 9.1(1.9) and 15.3(1.7).
20% of the sample demonstrated “variable” effort. Another 16% of the
sample demonstrated “poor” effort.
Conclusions: Amongst enlisted soldiers, variable or poor effort is a com-
mon finding during the course of a neuropsychological evaluation oc-
curring in upwards of 36% of cases. These findings are generally con-
sistent with civilian patients with a history of chronic pain or mild TBI
who are involved in litigation.
Correspondence: Scott Mooney, PhD, Neuroscience & Rehab Ctr, D.D.
Eisenhower AMC, 300 East Hospital Road, Fort Gordon, GA 30905,
United States. E-mail: scott.r.mooney@us.army.mil 

D.G. NEMETH, T.W. OLIVIER, L.T. WHITTINGTON & N.E. MAY.
The Role of the Treating Neuropsychologist in Forensic Cases.
Objective: In spite of clear position papers from various neuropsycho-
logical professional organizations, there continues to be considerable con-
fusion regarding the role of the treating neuropsychologist in forensic
cases. This confusion is not only limited to the patient, the patient’s fam-
ily, and/or the referring attorney, but it often extends to the various other
professionals involved in the case. The purpose of this paper will be to
assist treating neuropsychologists to (a.) better understand the limita-
tions of their roles, (b.) outline effective methods of communicating these
boundaries to patients, their families, and their attorneys, and (c.) assist
in clarifying expectations before treatment commences. By carefully en-
gaging in this preliminary process, better outcomes can be achieved.
Participants and Methods: A literature review of current professional
papers will be presented. Samples of contracts between either the pa-
tient/patient’s family or the attorney of record will be offered. The fol-
lowing procedures will be outlined: 1) Preparation, 2) Treatment, 3)
Documentation, and 4) Deposition/Court Appearance.
Results: It is important to have a clear flow of information from the
initial phone contact to the eventual court appearance. When the fi-
nances and costs are well understood and agreed upon before the pa-
tient is seen, the treating neuropsychologist is in a better position to of-
fer the highest level of professional services possible.
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Conclusions: Confusion regarding finances, roles, and expectations
often lead to misinterpretations and misunderstandings. As more clin-
ical neuropsychologists take on the role of treating neuropsychologist,
rather than evaluating neuropsychologist, these issues must be addressed
and clarified.
Correspondence: Darlyne G. Nemeth, Ph.D., M.P., A.B.M.P., The Neu-
ropsychology Center of Louisiana, LLC, 4611 Bluebonnet Blvd, Ste. B,
Baton Rouge, LA 70809, United States. E-mail: dgnemeth@gmail.com 

C. ROMERO & F. OSTROSKY. Cognitive Distortions in Psychopath
Offenders.
Objective: The present study aimed to investigate cognitive abnormal-
ities about violence in psychopath offenders assessed by a modified Im-
plicit Association Test (IAT), (Ostrosky, Romero & Vélez, 2009).
Participants and Methods: A sample of 195 inmates (mean
age=36.05±10; mean years of education=9.64±3.44) divided into six
groups according to their PCL-R scores and their offenses. And then
divided according to their factor level of psychopathy (Factor 1: affec-
tive and interpersonal; Factor 2: antisocial and lifestyle).
A version of the IAT was developed (violent-IAT) to evaluate cogni-
tive distortions about violence and possible disposition toward violent
behavior.
Results: The results of ANOVA showed significant differences between
psychopath-violent offenders and non psychopath-non violent offend-
ers, and between the psychopath-violent group and the psychopath-non
violent group. When the sample was divided according to factor level
the ANOVA test showed differences between high factor 1 group and
high factor 2 and high factor 1 and 2 groups.
Conclusions: Results suggest the presence of cognitive distortions about
violence that can increase disposition toward violent behavior in the psy-
chopath-violent offenders and in the offenders with high level of both
components of psychopathy; the discussion also emphasizes the possi-
bility to differentiate between two groups of psychopaths one in which
the cognitive distortions are present and other group in which they are
not, and the possibility of detecting by the violent –IAT, subjects at risk
to commit extreme violent offences.
AKNOWLEDGEMENTS: This work was partially supported by the
“Consejo Nacional de Ciencia y Tecnología”(CONACYT)# 49127-H, by
the “Programa de Apoyo a Proyectos de Investigación e Innovación Tec-
nológica, Universidad Nacional Autónoma de México”
(PAPITT)#IN31260 and by the “Instituto de Ciencia y Tecnología del
Gobierno del Distrito Federal”PICDS08-19.
Correspondence: César Romero, unam, primer retorno de canal nacional
mz c 76a ctm culhuacan, Distrito Federal 04480, Mexico. E-mail:
cesarromerorebollar@hotmail.com 

R.W. SCHROEDER & P.S. MARSHALL.Validation of Multiple Effort
IndicesinSchizophrenicandNon-PsychoticPsychiatricPopulations.
Objective: Recent research has indicated that many individuals with
psychiatric disorders, especially psychotic disorders, perform poorly on
neuropsychological tests due to their cognitive impairments. Unfortu-
nately, there is still a lack of research on whether cognitive impairments
related to psychiatric disorders can cause a failing score on symptom
validity tests (SVT). This study, therefore, was conducted to determine
SVT failure rates in psychiatric populations.
Participants and Methods: This study utilized 125 individuals diag-
nosed with schizophrenia and 125 individuals diagnosed with non-psy-
chotic psychiatric disorders. These two groups were matched for age,
education, and IQ. Failure rates were calculated for each SVT and for
overall suspect effort classification based on 2+ SVT failures or below
chance SVT performance.
Results: Neither psychotic nor non-psychotic psychiatric individuals
produced excessively high false-positive rates of suspect effort. Further,
the overall rates of suspect effort were not significantly different for ei-
ther clinical group and did not differ from established neuropsycholog-
ical base rates of malingering. Additionally, most of the individual SVTs

yielded specificity rates of 90% or better for both clinical groups. The
only tests that did not yield adequate specificity rates were the Reliable
Digit Span (for both clinical groups) and Dot Counting Test (for the
non-psychotic group). Therefore, additional cutoff scores were analyzed
for these tests.
Conclusions: Psychiatric patients do not produce an excessive number
of false-positive failures on most SVTs. Furthermore, it is unlikely that
an individual with a psychiatric diagnosis is going to be incorrectly iden-
tified as suspect effort based on SVT performance.
Correspondence: Ryan W. Schroeder, Central Arkansas Veterans Health-
care System, 9708 Wild Mountain Dr., Sherwood, AR 72120, United
States. E-mail: rschroe1@msp.stu.argosy.edu 

J. SPECTOR & A.G. LEWANDOWSKI. Significant rate of SVT
failure in a sample of early childhood, low-level lead exposure
litigants.
Objective: Malingering occurs in about 30% of cases of litigated mTBI
or alleged toxic exposure. This approximate rate has been reported across
settings and age groups. Low level lead exposure in early childhood is
reported to be associated with a modest and inconsistent pattern of
deficits in neuropsychological functioning. It was hypothesized that a
significant portion of lead exposure litigants might also exhibit evidence
of exaggerated cognitive impairment.
Participants and Methods: Subjects were 207 inner city residents aged
12-24 involved in lawsuits over their low level (10-30 μg/dl) childhood
lead exposures. All underwent comprehensive neuropsychological eval-
uation following Defense referral, including administration of two symp-
tom validity procedures: the Word Memory Test and the Victoria Symp-
tom Validity Test. Exaggeration was determined when a claimant’s
performance fell below cut-offs on both the WMT and the VSVT.
Results: 36% of litigants failed both SVTs. The oldest subjects were
more than twice as likely to fail SVTs as were the youngest ones. Mod-
est correlations between low level lead exposure and neuropsychologi-
cal impairment dissipated when invalid data sets were eliminated.
Conclusions: SVT failure occurs in subjects involved in litigation over
low level lead exposure about as frequently as it does in other groups
involved in lawsuits over similarly disputed conditions. Research pur-
porting to demonstrate a relationship between childhood lead exposure
and neurocognitive outcome should be held to the same standards as
have become common in mTBI and similar conditions. The present data
suggest that the modest and inconsistent relationship between blood lead
level and neurocognitive functioning may dissipate further when sub-
jects who exaggerate impairment are eliminated from analysis.
Correspondence: Jack Spector, Ph.D., Private Practice, 2201 Wright Ave,
Greensboro, NC 27403, United States. E-mail: spectorj@aol.com 

C.M. TUSSEY & B. MARCOPULOS. The Utility of Trial 1 of the
TOMM in an Inpatient Population.
Objective: Given the need for effort testing in neuropsychological eval-
uation, a condensed version of the Test of Memory Malingering (TOMM)
may be useful. Prior research has indicated that Trial 1 of the TOMM
may be an effective screener for effort (e.g., Gavett et al., 2005; O’ Bryant
et al., 2007). To date, research on Trial 1 has not been conducted in an
inpatient setting. It is hypothesized that Trial 1 will be a sensitive and
specific test to be used as a screener in this population.
Participants and Methods: Archival data were utilized (n=470; 58%
male). Given that Trial 1 is not used in the standard decision rule for
overall TOMM performance, the TOMM was viewed as two separate
tests: 1) results of Trial 1 and 2) overall TOMM results (based on Trial
2, using the recommended cutoff score of 45 as the criterion for failure
of the TOMM). The sample was divided into those suspected of insuf-
ficient effort and those not based on their performance on Trial 2. Di-
agnostic utility tests were conducted.
Results: Trial 1 of the TOMM was found to have a sensitivity rate of
94% and a specificity rate of 70% with a Positive Predictive Value (PPV)
of 0.41 and a Negative Predictive Value (NPV) of 0.98.
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Conclusions: The current data suggests that Trial 1 of the TOMM in
an inpatient setting may be a sensitive, though less specific, screener
for poor effort. Also, the PPV of Trial 1 suggests less than ideal preci-
sion. Additional research is needed to further validate this screener among
inpatients.
Correspondence: Chriscelyn M. Tussey, Psy.D., Psychiatry and Neu-
robehavioral Sciences, University of Virginia Health System, P.O. Box
800203, Charlottesville, VA 22908, United States. E-mail: chriscelynt@
gmail.com 

E. GAMMADA, E. JEFFAY & K. ZAKZANIS. On the Relationship Be-
tweenFeignedCognitiveImpairmentandPsychologicalPresentation.
Objective: The present study examined the predictive utility of multi-
ple neuropsychological Symptom Validity Tests (SVTs) as it relates to
psychological presentation as indexed by way of an omnibus measure
of psychopathology. More formally, we set out to determine if perform-
ance on neuropsychological SVTs predict psychological symptom cred-
ibility and which specific neuropsychological SVTs were most predic-
tive of non credible psychological presentation.
Participants and Methods: Archival records from 59 litigating patients
deemed to be feigning within the context of a neuropsychological ex-
amination were utilized.
Results: Our results illustrate that neuropsychological SVTs were in-
deed predictive of psychological symptom credibility and that specific
neuropsychological SVTs were most predictive of psychological symp-
tom credibility while others were not.
Conclusions: We conclude that neuropsychological SVTs do have pre-
dictive utility as it relates to credibility of psychological presentation and
that these constructs do share variance reciprocally in clinically mean-
ingful ways. Hence, to place clinical opinion on firmer scientific grounds
within the context of a neuropsychological examination, multiple cog-
nitive SVTs in hand with psychological test instruments that include va-
lidity indexes are essential to derive opinion that is indeed based on sci-
ence rather than faith in the instance of litigation when an incentive to
manifest disability, for the sake of an external reward (i.e., disability
benefits) holds probable.
Correspondence: Eliyas Jeffay, H.B.Sc., University Of Toronto, 1265 Mil-
itary Trail, Scarborough, ON M3A1A8, Canada. E-mail: eliyas.jeffay@
utoronto.ca 

Genetics/Genetic Disorders

M. ACOSTA-PUENTES, W.S. KARIN, P. KARDEL, R. KUTTERUF,
T. BOUTON, G. VEZINA & R. PACKER. Cognitive Profile in Patients
with Neurofibromatosis type 1 (NF1) with and without Minor Brain
Malformations: Are Learning Disabilities an Expression of an Early
Deficit in Brain Organization?
Objective: Neurofibromatosis type 1 (NF1) is associated with a higher
frequency of learning disabilities. Loss of neurofibromin results in in-
creased RAS activity, leading to proliferation of neural tissues and tu-
morigenesis. Morphological variations in brain structure have also been
described in NF1. The significance of these findings related to clinical
manifestations is unknown. Chiari I malformations and hamartomas are
common incidental findings on MRI in this population, thought to be of
no clinical significance.
Participants and Methods: Thirty-six NF1 patients with and with-
out brain malformations were compared on intellectual and academic
abilities.
Results: Ages ranged from 4 to 27 years (M= 11.6; SD = 11.00). Males ac-
counted for 69% of the sample (n = 25). Nine had hamartomas, 3 with
Chiari-I, 4 with other malformations and 20 without malformations. Those
patients with hamartomas demonstrated below average intellect (Median =
83),whilepatientswithChiari I and thosewithoutmalformationsperformed
in the average range (Median = 90 and 96, respectively). Those with other
malformation were highly variable, but median IQ was in the low average
range (Median=85).Nogroupdifferenceswereobserved inacademic skills.

Conclusions: Our results suggest a possible relationship between spe-
cific brain malformations and altered neurocognitive development. This
may indicate a relationship between neurofibromin and RAS pathway
alterations, expressed in morphometric brain changes and neurocogni-
tive difficulties. Understanding RAS pathway defects in brain develop-
ment will help to understand the pathophysiology of neurocognitive dis-
abilities and contribute to earlier identification and intervention.
Correspondence: Maria-Teresa Acosta-Puentes, MD, CNMC, 111 MIchi-
gan Av NW, Washington DC, DC 20010, United States. E-mail: macosta@
cnmc.org 

M.E. AXELRAD, J.K. KATZENSTEIN, D.D. SCHWARTZ &
K. GRIPP. Neurocognitive Functioning in Costello Syndrome.
Objective: Costello syndrome (CS) is a rare genetic disorder charac-
terized by heart abnormalities, increased risk of rhabdomysarcoma, non-
cancerous tumors, facial differences, delayed development, and poor
feeding, resulting from a mutation in the HRAS gene. This research eval-
uated the neurocognitive functioning of individuals with CS.
Participants and Methods: Twenty-eight individuals with CS were
evaluated at the biannual Costello syndrome family conference, rang-
ing in age from 31- months to 32-years (M = 12.65 years, SD = 7.4
years). They were administered measures of neurocognitive function-
ing appropriate for their age, including the Leiter International Perfor-
mance Scales – Revised (Leiter-R), Peabody Picture Vocabulary Test –
Fourth Edition (PPVT-IV), and subtests of the NEPSY- Second Edi-
tion (NEPSY-II).
Results: On average, Leiter-R Brief IQ scores ranged from 36 to 83 (M
= 60.10, SD = 15.98), with 3 individuals falling in the low average range,
4 in the borderline range, 8 in the mild mental retardation range, and
7 in the moderate mental retardation range. NEPSY-II Memory for Faces
scaled scores generally fell in the extremely low range (M = 3.00, SD =
2.44), with borderline range delayed recall of the faces (M = 4.44, SD
= 2.22). NEPSY-II Affect Recognition scores fell in the extremely low
range as well (M = 3.94, SD = 2.88). PPVT-IV scores ranged from 20
to 97 (M = 60.40, SD = 19.11).
Conclusions: Overall neurocognitive scores generally fell in the ex-
tremely low range, consistent with the developmental delay observed in
these children. Continued evaluations of these individuals over time will
assist with understanding of the developmental course of this genetic
disorder.
Correspondence: Marni E. Axelrad, PhD, Psychology Service, Pediatrics,
Texas Children’s Hospital, 6621 Fannin St., Houston, TX 77030, United
States. E-mail: meaxelra@texaschildrenshospital.org 

V. BORDES, K. BJORAKER & E. SHAPIRO. Consequences of Pre-
maturity ConfoundsTreatment Decisions in Adrenoleukodystrophy.
Objective: Adrenoleukodystrophy (ALD) is an x-linked genetic disor-
der with several phenotypes; the cerebral form (C-ALD) leads to de-
myelination and death. Hematopoietic cell transplantation (HCT) can
halt disease progression. MRI and neuropsychological criteria guide el-
igibility decisions. However, specific guidelines may not hold when a
history of other cerebral insults confounds the assessment of C-ALD
severity, illustrated by this case study of twin boys.
Participants and Methods: Twin boys (ALD1 and 2) born at 28 weeks
with different degrees of intraventricular hemorrhage (IVH) at birth de-
veloped C-ALD. ALD2 had developmental delays, shunt placement, and
seizures. To determine their eligibility for HCT, MRI and neuropsycho-
logical findings were compared with our database of typical C-ALD boys.
Results: In ALD1, the pattern of moderate MRI hyperintensities in the
corpus callosum and internal capsule was typical. ALD2 also had these
findings, but additionally had atypical asymmetric hyperintensities in
the right parietal and temporal lobes. ALD1 had typical slowed visual
processing and normal intelligence. ALD2 was moderately MR, an atyp-
ical finding in C-ALD, along with memory and visual-motor deficits
likely associated with long-standing right parietal and temporal lobe
damage.

WITHDRAWN
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Conclusions: Twin siblings with IVH developed C-ALD. Although ALD1
was eligible for HCT, ALD2 might not have qualified for treatment based
on usual guidelines. Separating the effects of early brain damage from
that of C-ALD was possible because of knowledge of typical patterns of
demyelination on MRI and deficits on neuropsychological testing. Thus
despite cognitive impairment and extensive MRI abnormality due to IVH
complications, ALD2 was eligible for treatment.
Correspondence: Veronica Bordes, University of Minnesota, 420
Delaware St. SE, Minneapolis, MN 55455, United States. E-mail:
borde090@umn.edu 

E. CACCAPPOLO, R. ALCALAY, L. CLARK, H. MEJIA-SANTANA,
E. LOUIS, S. FAHN, S. FRUCHT, B. FORD, L. COTE, M. TANG,
R. OTTMAN, C. WATERS, L. ROSADO, H. ANDREWS &
K. MARDER. Effect of Parkin Gene Status on the Neuropsycholog-
ical Performance of Subjects with Early Onset Parkinson’s Disease
and Unaffected Relatives.
Objective: To investigate whether parkin mutations are associated with
poor neuropsychological performance in subjects with Early onset
Parkinson’s disease (EOPD), defined as age at onset of PD<50 or their
unaffected family members.
Participants and Methods: Neuropsychological test scores were col-
lected on 90 non-demented EOPD subjects (MSE>24) and 123 unaf-
fected first-degree family members of parkin carriers. Subjects were di-
vided into 3 groups based on parkin gene mutation status: non-carriers,
heterozygotes, and a combined group of homozygotes and compound
heterozygotes. 
Raw scores were transformed to z-scores using means and SDs of the
sample to create composite scores for 3 domains: memory, visuospatial,
and executive functioning. Composite scores were created by averaging
the mean z scores of tests selected as representative of each domain. Gen-
eralized estimating equations (GEEs) were used to evaluate the effect
of family relationship on test performance with domain scores as the de-
pendent variables, family relationship as an independent variable, and
age and education included as covariates for relatives. For probands,
additional covariates included disease duration and UPDRS-III score, a
measure of motor severity.
Results: Results: 
Probands: homozygotes/compound heterozygotes (n=20) obtained lower
memory and executive function domain scores than non-carriers (n=51)
(memory p=.005, exec p=.002) and heterozygotes (n=23)(memory
p=.000, exec p=.001). 
Relatives: No differences were found among carrier groups on the dif-
ferent domains.
Conclusions: Probands who are homozygous/compound heterozygous
mutation carriers of parkin scored lower on tests of memory and exec-
utive functioning than non-carriers and heterozygous carriers, suggest-
ing that two mutations may predispose EOPD patients to cognitive dys-
function, but not in non-PD carriers, e.g. relatives.
Correspondence: Elise Caccappolo, PhD, Neurology, Columbia Presby-
terian, 710 West 168th St, New York, NY 10032, United States. E-mail:
ec668@columbia.edu 

J.S. CHANG, J. SHOFFNER & R.D. MORRIS. Neuropsychological
Outcomes and Adaptive Functioning of Children Identified with
Mitochondrial Disease.
Objective: Mitochondrial Disease (MD) are disorders of function in
cellular oxidative phosphorylation (also called Oxphos Disease) caused
by diverse nuclear DNA and mtDNA mutations and seen in 1/5,000
births. A critical problem in understanding Mitochondrial Disease (MD)
is quantifying all their clinical manifestations due to the large spectrum
of symptoms presented. Given the frequency to which brain abnormal-
ities and cognitive deficits are clinically reported, surprisingly few stud-
ies evaluated neuropsychological functioning. This ongoing study ex-
amined the effect encephalopathy has on the functioning of children
with MD.

Participants and Methods: Children (ages 4-13 years) were recruited
from Medical Neurogenetics, a research clinic focused on neurogenetic
disorders. Participants with and without encephalopathy (N=10) were
administered subtests from DAS-II, NEPSY-II, and WIAT-II. The BAS-
II Parent Rating Form and Vineland-2 Survey Interview were completed.
Results: Independent-sample t-tests were conducted. Results show sig-
nificant differences (p<.05) between subjects with and without en-
cephalopathy in mean scores in working memory (DAS WM Cluster),
visuospatial (DAS Pattern Construction), fine motor (NEPSY Imitating
Hand Positions), and attention/executive functioning (NEPSY Design
Fluency/Inhibition), with children with encephalopathy performing
worse. Similar significant differences were found on academic achieve-
ment (WIAT Numerical Operations) and on the Vineland for the two
groups.
Conclusions: Preliminary findings suggest that encephalopathy dif-
ferentially impacts the neurobehavior of children with MD particularly
in areas of adaptive skills, academic achievement, visuospatial, atten-
tion and executive functioning, and fine motor; implications for future
research are presented.
Correspondence: Jihye S. Chang, B.A., Psychology, Georgia State Uni-
versity, 933 Garrett Street #303, Atlanta, GA 30316, United States. E-
mail: jchang15@student.gsu.edu 

M.L. GUNTHER, J.C. JACKSON, P. PANDHARIPANDE,
A. MORANDI, M.H. HAHN, J.W. BUCKHOLTZ, B. ENGLISH,
R.D. BLAKELY, J. THOMPSON, E.W. ELY & T.D. GIRARD. Genetic
Risk Factors for Long-Term Cognitive Impairment After Critical
Illness.
Objective: Critical illness is associated with significant long-term cog-
nitive impairment (LTCI) in 25%-75% of survivors. To examine genetic
risk factors for LTCI in intensive care unit (ICU) survivors, we evalu-
ated several genetic polymorphisms associated with cognition in other
populations.
Participants and Methods: We enrolled 127 medical ICU patients in
a prospective cohort study and genotyped APOE, MAOA, DRD3, COMT,
NET & BDNF. We assessed 76 survivors 3 and 12 months after discharge
using 9 tests. Scores were adjusted for age, education, and gender, con-
verted to T-scores, and averaged to summarize overall cognitive func-
tion, as well as processing speed, executive function, and delayed mem-
ory. We used linear mixed-effects models to analyze associations between
the polymorphisms and cognitive outcomes, adjusting for age, severity
of illness, education, premorbid cognitive function, sepsis, and sedative
exposure.
Results: “A” homozygotes for the NET –3081(A/T) polymorphism
(SLC6A2) had worse overall cognitive function throughout follow-up
(p<0.02). Also, “A” homozygotes for the COMT 3′ polymorphism
(rs165599) had worse overall cognitive function (p<0.02) and worse
executive function (p<0.04) throughout follow-up. No genotype (in-
cluding NET and COMT) was associated with processing speed or de-
layed memory, and other genotypes assessed were not associated with
overall cognitive function.
Conclusions: In this hypothesis-generating study, “A” homozygotes for
NET and COMT polymorphisms had worse long-term cognitive out-
comes after critical illness. Limitations include small sample size and
lack of premorbid cognitive testing. Future genetic association studies
are needed to confirm and understand these findings.
Correspondence: Max L. Gunther, PhD, Radiology, Vanderbilt Univer-
sity, 1215 21st Avenue South, Nashville, TN 37232-8300, United States.
E-mail: max.gunther@vanderbilt.edu 

J. THOME, S.J. HUNTER, T. DROSSOS & C. CASNAR. Open-Lip
Schizencephaly:Neurobehavioral Presentation Of An 8-Year Old Boy.
Objective: Schizencephaly is a rare, congenital disorder of uncertain
etiology characterized by a cerebrospinal fluid-filled cleft extending lat-
erally from the lateral ventricular surface to the pial surface at the cere-
bral periphery. The cleft, resulting from a neuronal migrational error,
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is lined by gray matter and can be fused (closed-lip schizencephaly
type I) or separated (open-lip schizencephaly type II). Specific neu-
robehavioral deficits are associated with the disorder, including seizures,
hemiparesis, and developmental disability. Due to its uncommon oc-
currence, existing research is sparse and findings regarding neurobe-
havioral presentation in open-lip schizencephaly are varied.
Participants and Methods: We report on a patient diagnosed with
open-lip schizencephaly at age 6, with co-occurring seizure disorder and
hydrocephalus. Neuroimaging data and results from a comprehensive
neuropsychological testing were obtained and reviewed, to understand
this individual’s pattern of deficits.
Results: Neuroimaging data revealed agenesis of the corpus callosum,
enlarged ventricles, poorly formed gyri, mild colpocephaly, frontal lobe
dysmorphia, and a left hemisphere cyst. Comprehensive neuropsycho-
logical assessment highlighted significant variability, ranging from low
average to deficient performance. Severely impaired executive func-
tioning as well as disorganization and impulsivity were observed. These
latter difficulties have manifested as aggression towards family mem-
bers and peers.
Conclusions: Difficulties in functioning and regulation observed be-
haviorally and during testing are broadly consistent with existing re-
search, reflecting the impact of structural anomalies observed on imag-
ing. Treatment has been multidisciplinary. We discuss the importance
of pharmacotherapy, psychotherapy, and systems-based interventions
in this case, as an example of the benefit of multimodal intervention
with this disorder.
Correspondence: Scott J. Hunter, Ph.D., Psychiatry, University of
Chicago, 5841 S. Maryland Ave., MC 3077, Chicago, IL 60637, United
States. E-mail: shunter@uchicago.edu 

K.M. JANKE, L.A. KAIS & B.P. KLEIN-TASMAN. Cognitive and
Early Learning Profile of Preschool Age Children with NF-1.
Objective: Neurofibromatosis-1 (NF-1) is a genetic neurocutaneous disor-
deraffecting1 in3,000people. IndividualswithNF-1areat anelevated risk
for cognitive and learning difficulties (North, 1998). Some children with
NF-1 have reading or language difficulties, and impairment of visual-spa-
tial and psychomotor abilities is also fairly common. Most literature focuses
on older children and adults; therefore, the purpose of the present study was
to characterize the neuropsychological profile of young children with NF-1.
Participants and Methods: Participants were 15 children ages 3-6
(M age = 4.27, SD = 1.28). Each were administered the Differential
Ability Scales – Second Edition (DAS-II) and select subtests of the NEPSY
– Second Edition to assess visuospatial and fine-motor skills.
Results: Performance on overall intellectual functioning [t (14) = -4.23,
p = .001], verbal tasks [t (14) = -3.33, p = .005], nonverbal tasks [t
(14) = -4.78, p < .001], and spatial tasks [t (11) = -2.53, p = .028] was
significantly lower than expected based on the normative distribution.
Although a majority of the participants fell in the average range for the
Verbal (60%) and Spatial (58.3%) clusters, most of the children fell in
the low average range for the Nonverbal cluster (73.3%). Performance
on Imitating Hand Positions was significantly lower than the standard-
ized mean [t (13) = -3.10, p = .008].
Conclusions: The verbal, nonverbal reasoning, and visuospatial diffi-
culties observed in older children and adults with NF-1 are also pres-
ent in some young children, at approximately the same rates. Additional
implications and directions for future research will be discussed.
This research was supported by a UWM Research Growth Initiative grant.
Correspondence: Kelly M. Janke, Psychology, University of Wisconsin-
Milwaukee, 2441 E Hartford Ave, GAR 325, Milwaukee, WI 53211,
United States. E-mail: kmz@uwm.edu 

K.M. JANKE, K.S. HOLMAN, B.P. KLEIN-TASMAN & M.M. GAR-
WOOD. Role of Executive Functioning in Academic Achievement
for Adolescents with NF-1.
Objective: Neurofibromatosis (NF-1) is a neurocutaneous disorder with
an estimated incidence of 1 in 3,000. Many children and adolescents

with NF-1 not only suffer significant medical complications but also
deficits in cognitive and academic functioning (Hyman et al., 2005;
North et al., 1998). Executive functioning (EF) deficits have also been
described (Ferner et al., 1996; Zoller et al., 1997) that may contribute
to academic difficulties. The purpose of the current study is to examine
relations between intellectual, academic, and executive functioning.
Participants and Methods: Participants were 26 adolescents ages
12-18 (M age = 13.65, SD = 1.88), predominantly Caucasian (88.5%),
and about half (53.8%) female. Each completed a measure of cogni-
tive functioning (Kaufman Brief Intelligence Test – Second Edition), se-
lect subtests of the Wechsler Individual Achievement Test – Second Edi-
tion to assess academic achievement, and tasks examining response
inhibition and cognitive flexibility (Delis-Kaplan Executive Function
System).
Results: Mean scores generally fell in the average range, and per-
formance on measures of academic achievement and cognitive flex-
ibility was significantly and positively correlated with IQ. Partial
correlations were used to examine the relations between EF and ac-
ademic achievement controlling for IQ. Response inhibition per-
formance was significantly related to word reading, reading com-
prehension, math, and spelling ability. Inhibition and cognitive
flexibility together were significantly related to performance on read-
ing comprehension.
Conclusions: Response inhibition and cognitive flexibility appear to
play a role in academic ability above and beyond the role of intellectual
functioning. Additional implications and directions for future research
will be discussed. 
This research was supported by grant from the Children’s Research In-
stitute of the Children’s Hospital of Wisconsin.
Correspondence: Kelly M. Janke, Psychology, University of Wisconsin-
Milwaukee, 2441 E Hartford Ave, GAR 325, Milwaukee, WI 53211,
United States. E-mail: kmz@uwm.edu 

S.A. LANGENECKER, K.E. HAZLETT, B.J. MICKEY, M.T. RAN-
SOM, H. AKIL, E.A. YOUNG, M. BURMEISTER & J. ZUBIETA. Sero-
tonin Transporter Genotype and Neuropsychological Measures Ad-
versely Affected by Major Depressive Disorder.
Objective: There have been numerous studies suggesting that a signif-
icant genetic contributor to interindividual variability in serotonergic
neurotransmission, and potential risk for psychiatric illness, is the short
allele of the serotonin transporter (5-HTT) gene, 5-HTTLPR. Little at-
tention to date has been addressed toward understanding the role of
the s allele of the 5-HTTLPR polymorphism in cognitive tasks that have
been associated with major depressive disorder.
Participants and Methods: Fifteen unmedicated participants with
MDD and 17 healthy control subjects were recruited with informed con-
sent and approval of the University of Michigan Medical Center. The
groups were screened using SCID_IV. Genomic DNA was purified from
blood using standard methods and consistent with prior work by our
group (Sen et al., 2004). The neuropsychological measures included au-
ditory and visual learning and memory, attention, working memory, set-
shifting, problem solving, and inhibitory control, as well as emotion pro-
cessing and fine motor dexterity.
Results: The depressed group performed more poorly on Trail Making
Test, part B. There was worse performance for those with the s allele on
inhibitory processing speed (parametric Go/No-go response time), and
conceptual reasoning (Wisconsin Card Sort, correct). There was also an
interaction between group and serotonin transporter on the Stroop Color-
Word test; the s allele was associated with worse performance in the
healthy control group and better performance in the MDD group.
Conclusions: There were significant effects of depression, the serotonin
transporter, and an interaction between depression and the serotonin
transporter, with strong relationships to measures of executive function
that include processing speed, set-shifting, and conceptual reasoning.
Correspondence: Scott A. Langenecker, Ph.D., Psychiatry, University of
Michigan Health Systems, 2101 Commonwealth, rm 1419, Ann Arbor,
MI 48105, United States. E-mail: slangen@umich.edu 
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S. NAZARIAN & D. BAKER. Neuropsychological Profile of a 7 year-
old with Late-Onset Combined Methylmalonic Acidemia and Ho-
mocystinuria, Cobalamin-C Type.
Objective: Late-onset combined methylmalonic acidemia and homo-
cystinuria, cobalamin-C (cblC) type is a rare metabolic disorder. There
are two distinct clinical phenotypes of cblC (vitamin B12) deficiency,
early-onset and late-onset, with vast variability in clinical presentation,
survival and prognosis. Late-onset cblC deficiency is less common and
has a less severe presentation and a more favorable outcome, if treated.
There are reports of 11 late-onset cblC cases from ages 10 to 44 years-
old, with various combinations of neuropsychiatric symptoms such as:
seizures, psychosis, dementia, problems in sensory, motor, executive, and
speech/language functions, behavioral changes, mood problems, and
learning difficulties. While studies present the neurological effects of
these cases and suggest reversible cognitive functions after appropriate
treatment, only one study provides neuropsychological evaluation re-
sults (Boxer et al., 2005).
Participants and Methods: We present a child with late onset cblC de-
ficiency who experienced acute neurocognitive regression at 6 1⁄ 2 years
of age. The patient was evaluated at age 7 years and 4 months. Neu-
ropsychological evaluation results are presented.
Results: Results suggest notable difficulties with attention, executive
functions, perceptual reasoning, working memory, processing speed,
rapid word retrieval, phonological skills, visual-spatial abilities, visual
memory, as well as notable mood and behavioral changes. Average func-
tioning was detected in verbal skills, reading comprehension, verbal rea-
soning, and verbal memory.
Conclusions: We present an extremely unique case illustrating de-
tailed neuropsychological findings of a young boy with late onset cblC
deficiency. While little information exists regarding the neurocognitive
profile of such cases, our findings appear to be consistent with the lit-
erature on cblC deficiency sequelae.
Correspondence: Sharis Nazarian, M.A., Psychology Department, Loma
Linda University, 411 N. 200 West Apt# A, Salt Lake City, UT 84103,
United States. E-mail: snazarian10@yahoo.com 

J. PRICE, J. STRONG, T. MCQUEENY, B. BUDION & K.L. MED-
INA. Serotonin Transporter Gene (5-HTTLPR) Risk Classification
and Visual and Verbal Memory: Implications For Future Research.
Objective: The short (S) allele of a serotonin transporter gene poly-
morphism (5-HTTLPR) is associated with fewer transporters and de-
creased serotonin reuptake compared to the long (L) allele. Further,
LA carriers for the rs25531 single nucleotide polymorphism (A/G vari-
ant) within the L/G polymorphism display higher serotonin expression
while LG carriers function similarly to S carriers. Functional impact of
genotype on memory is inconsistent, possibly due to lack of A/G vari-
ant inclusion. This study compared S/L and A/G risk status on visual
and verbal memory in the same population.
Participants and Methods: 5-HTTLPR L/S and A/G genotypes were
collected from 39 subjects (22 female) ages 18-25. Memory variables
were merged into reliable composite scores (Cronbach’s alpha>.60). S/L
classification was no risk: LL (n=16) vs. risk: SL, SS; A/G classifica-
tion was no risk: LALA (n=12) vs. risk: all others.
Results: After controlling for past-year nicotine, gender, genotype, and
gender/genotype interaction, carriers of the S genotyping had better
CVLT-II delay and recognition (t=-2.04, beta=-.33 p<.05; t=-2.11,
beta=-.34, p<.04). Gender marginally moderated the relationship be-
tween genotype and WMS-III Faces performance, with men demon-
strating a stronger relationship between S/L risk and better memory
(t=-2.04, beta=-.33 p<.05; t=-1.94, beta=-.31, p<.06). For A/G geno-
type, 25% of subjects changed risk status, and there were no longer sig-
nificant predictions by genotype.
Conclusions: Surprisingly, S carriers performed better than L carriers
on visual and verbal memory; however, results are consistent with some
previous studies that did not include A/G genotype. Future research
should examine potential genetic moderators for the relationship be-
tween memory and related neuro-circuits (e.g., hippocampus).

Correspondence: Jenessa Price, B.A., Psychology, University of Cincin-
nati, 2339 Madison Rd., Apt. 305, Cincinnati, OH 45208, United States.
E-mail: jenessaprice@gmail.com 

D.P. ROELTGEN & J. ROSS. An Extra X are or Y Chromosome: Con-
trasting the Cognitive Phenotype in Childhood in Boys with 47,XYY
or 47XXY (Klinefelter Syndrome).
Objective: To expand the description of the cognitive phenotype in
boys with 47,XYY (XYY) karyotype and boys with 47,XXY kary-
otype (Klinefelter syndrome, KS), who share an extra copy of the X-
Y pseudoautosomal region but differ in their dosage of strictly sex-
linked genes.
Participants and Methods: 21 boys with 47,XYY and 93 boys with
47,XXY (KS), ages 4-17 years, and 36 age-matched control boys. Neu-
ropsychological evaluation of general cognitive ability, language, mem-
ory, attention, visual-spatial abilities, visual-motor skills, and motor
function.
Results: Both the XYY and KS groups commonly performed less well
than the controls on tests of general cognitive ability, achievement, lan-
guage, verbal memory, some aspects of attention and executive func-
tion, and motor function. The boys with XYY on average had more se-
vere and pervasive language impairment, at both simple and complex
levels, and the boys with KS on average had greater motor impairment
in gross motor function and coordination, especially in running speed
and agility.
Conclusions: The results from these large XYY and KS cohorts have
important neurocognitive and educational implications. From the neu-
rocognitive standpoint, the difficulties present represent an opportunity
to gain insights into brain development in boys with XYY or KS. From
the educational standpoint, it is critical that boys with XYY or KS are
provided with appropriate educational interventions that target their
learning challenges in school. These findings also provide important
information for counseling clinicians and families about this disorder.
Correspondence: David P. Roeltgen, MD, Neurology, Georgetown Uni-
versity Hospital, PHC 7, 3800 Reservior Rd, Washington, DC 20007,
United States. E-mail: droeltgen@hotmail.com 

J.H. SANZ, P. LIPKIN & M. MAHONE. Developmental Profile and
Trajectory of Neuropsychological Skills in Kabuki Syndrome: A Lon-
gitudinal Case Study.
Objective: Kabuki Syndrome (KS) is a rare genetic syndrome (>400
cases reported) involving dysmorphic facial features, and reports of In-
tellectual Disability (ID). Among published reports, cognitive evalua-
tion is limited to a one-time assessment of IQ or developmental quo-
tients. One study suggested a relative strength in verbal skills, with a
relative weakness in visuospatial/constructional skills. Our objective was
to examine the developmental trajectory of a child with KS to better
understand the cognitive profile in this syndrome.
Participants and Methods: We present a case of KS and associated
bilateral hearing impairment seen for neuropsychological assessments
at ages 4, 6, 7, 9, and 11 years. Medical history is presented, along with
longitudinal test data.
Results: Examination of raw and standardized scores suggest that lan-
guage-based skills “keep pace” developmentally, and are in the aver-
age range across assessments. In contrast, by age 9 years, there is evi-
dence for slowed progress and plateau in the acquisition of visually-based
skills, resulting in a decrease in standard scores in these areas. Execu-
tive function difficulties are also reported across assessments. Mood
symptoms emerged between ages 9 and 11 years.
Conclusions: ID has been described as a core feature of KS; however,
many patients who present with composite scores in the borderline to mild
range on composite measures may in fact not meet diagnostic criteria for
ID, and may be better described as having specific deficits in nonverbal
skills. Longitudinal evaluation of children with KS is warranted to un-
derstand the true prevalence of ID versus specific developmental cogni-
tive impairments and psychiatric symptoms in this population.
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Correspondence: Jacqueline H. Sanz, Ph.D., Neuropsychology, Kennedy
Krieger Institute, 1750 East Fairmount Avenue, Baltimore, MD 21231,
United States. E-mail: sanzj@kennedykrieger.org 

J. SNOW, E. WIGGS, C. O’SHEA, L. MYERBERG & M. PAO. Neu-
rocognitive Features of Very Rare Genetic Disorders.
Objective: Neuropsychologists tend to be familiar with the neurocog-
nitive features of higher prevalence genetic disorders (such as Phenylke-
tonuria, Down, Fragile-X, etc.), but are generally less familiar with many
rarer genetic disorders, such as Methylmalonic Academia (MMA), Cobal-
amin C (cblC), Neonatal Onset Multisystem Inflammatory Disease (NO-
MID), Xeroderma Pigmentosum (XP), Trichothiodystrophy (TTD), Pro-
teus Syndrome (PS), and Bardet-Biedl Syndrome (BBS), each of which
has known genotypes. As part of the NIH’s mission to study rare dis-
eases, its Intramural Programs studies subjects with these genetic dis-
orders. We investigated the neurocognitive effects of these rare genetic
disorders.
Participants and Methods: Our samples included 36 MMA, 15 cblC,
27 NOMID, 19 XP, 16 TTD, 12 Proteus, and 38 Bardet-Biedl patients
who were assessed using an age-appropriate Wechsler intelligence test
and other neurocognitive measures.
Results: Mean IQ values were in the intellectually disabled range for
cblC (Mean=55.4+/-13.7); borderline for MMA (Mean=79.9+/-23.3),
TTD (Mean=71.3+/-17.9), and BBS (Mean=75.8 +/- 15.9); low aver-
age for NOMID (Mean=87.5+/-18.5) and XP (Mean=89+/-17.3); and
average for PS (Mean=90.9+/-17.3). However, considerable variability
was found within each disorder and was dependent upon further genetic
subtyping. Reported means do not take into account patients that were
untestable (due to severe impairment), but whose behavior was quan-
tified using adaptive functioning measures.
Conclusions: Many of the rare genetic disorders being studied at
NIH have significant neurocognitive effects that have not been thor-
oughly examined previously. Neuropsychological phenotyping of these
genetic disorders has the potential to shed light on the genetic basis
and mechanisms for mental retardation and on normal cognition,
more generally.
Correspondence: Joseph Snow, NIMH, 10 Center Drive, BLDG 10 RM
3N218, Bethesda, MD 20902, United States. E-mail: joseph.snow@
nih.gov

J. MARTONE, P. DUQUETTE, K.S. WALSH, F. MITCHELL &
M. ACOSTA.The impact of familial versus spontaneous inheritance
of Neurofibromatosis type 1 (NF1) on neurocognitive profiles in
children.
Objective: Neurofibromatosis type 1 is one of the most common dis-
orders in children, affecting 1 out of 3,500 births. It has an autosomal
dominant pattern of inheritance, with a relatively high rate of sponta-
neous mutation. In half of the cases, the altered gene is inherited from
an affected parent, while the remaining cases result from new muta-
tions in the NF1 gene, with no familial history. Modeling prior research
in the combined role of genetics and environment on symptomatology
in AD/HD, this study evaluates the relationship between genetics and
environment in NF1. We predict that children with familial inheri-
tance may have greater difficulties with attention, memory and execu-
tive functions than those with spontaneous mutations due to environ-
mental factors.
Participants and Methods: A group of forty-four NF1 patients as-
sessed at Children’s National Medical Center, ages 6-27 years, were eval-
uated for this study. Clinical assessment data was used to assess the fol-
lowing domains: general cognitive ability (WASI), memory and learning
skills (CVLT-C; CVLT-II), attentional control (TEA-CH) and executive
functioning skills (BRIEF). In the group, 40% of the patients were fe-
males, 28% demonstrated familial inheritance, 66% demonstrated spon-
taneous mutation, and 4% of the patients had unknown genetic histo-
ries. This sample demonstrates a slight overrepresentation of spontaneous
cases of NF1.

Results: No significant group differences were obtained for general cog-
nitive ability, memory/learning, attentional control, or executive func-
tioning skills. The groups also did not differ in the proportion of cases
showing clinically significant (>1 SD below mean) findings on these
measures.
Conclusions: These findings suggest that there are no significant neu-
rocognitive differences between children with spontaneous and familial
NF-1 based on preliminary data. Additional research is needed to con-
firm these findings.
Correspondence: Karin S. Walsh, PsyD, Division of Pediatric Neu-
ropsychology, Children’s National Medical Center, 111 Michigan Av-
enue NW, Suite 1200, Washington, DC 20010-2970, United States. E-
mail: kwalsh@cnmc.org 

D.D. ZADE, A. BEISER, R. MCGLINCHEY, R. AU, S. SESHADRI,
C. PALUMBO, P.A. WOLF, C. DECARLI & W. MILBERG. apoE4
Genotype Modifies Relationship of Waist-To-Hip Ratio to Cogni-
tion and Brain Morphology.
Objective: To determine whether waist to hip ratio (WHR), a measure
that is sensitive to the presence of visceral adiposity and a potential
marker of metabolic dysregulaton and insulin resistance, could be used
to index changes in cognition and brain structure, and, if so, whether
these relationships are modified by the apoE4 allele.
Participants and Methods: 1,995 participants from the Framingham
Offspring Cohort participants underwent neuropsychological testing and
structural MRI in 1999-2002; all were screened for prevalent stroke and
dementia.
Results: Multivariate linear regression revealed significant interactions
between the presence of apoE4 and the relationship of WHR with 1)
Logical Memory-Delayed Recall (p=0.014); 2) Visual Reproduc-
tion–Delayed Recall (p=0.102); 3) Trails B (p=0.087); 4) frontal lobe
volume (p=0.098); 5) lateral ventricular volume (p=0.103), and 6) white
matter hyperintensities (p=0.039). The nature of the interaction in most
instances was to exacerbate the negative relationships for those with
the apoE4 allele. The exception was frontal lobe volume where the ef-
fect with WHR was weaker among those with the apoE4 allele. Fur-
ther, a significant relationship between WHR and Logical Memory-
Delayed Recall was unique to those who were apoE4+.
Conclusions: These findings suggest that the presence of the apoE4
allele in combination with high WHR may produce synergistic effects
with respect to both cognition and neuroanatomical changes.
Correspondence: David D. Zade, Ph.D., GRECC, VA Boston, GRECC-
182, 150 South Huntington Ave, Boston, MA 02130, United States. E-
mail: david.zade@gmail.com 

Hemispheric
Asymmetry/Laterality/Callosal Studies 

M. BONDY, O. CHU & C.A. ABEARE. Degree of Handedness and
Episodic Memory: Evidence from the California Verbal Learning
Test-II.
Objective: Handedness has been found to be associated with perform-
ance on various memory tasks. Previous research has found that right-
handers with a family history of left-handedness have greater episodic
memory than those without a family history of left-handedness. This is
thought to be due to greater interhemispheric interaction among those
with familial left-handedness. The present study further explored this
difference in memory related to handedness by using the California Ver-
bal Learning Test-II (CVLT-II), a commonly used measure of verbal
memory. The degree of handedness was assessed, because it has been
found to predict size of corpus collosum and lateralized language rep-
resentation in right-handers.
Participants and Methods: The CVLT-II was administered to 126 par-
ticipants. Handedness was assessed using the Montreal Neurological
Institute Handedness Questionnaire (MNI). Handedness groups were
created by a median split on MNI scores.
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Results: The results demonstrated that inconsistent-handers performed
better than consistent-handers on the short and long delay, free and cued
recall trials and the recognition trial of the CVLT-II.
Conclusions: The results of this study extend previous findings in
the literature using a clinically used measure of verbal episodic mem-
ory. Results are consistent with the hemispheric encoding/retrieval
asymmetry (HERA; Tulving, Kapur, Craik, Moscovitch, & Houle,
1994) model as well as the findings of Christman and Propper (2001)
who suggest that episodic memory is positively related to interhemi-
spheric interaction. Inconsistent-handers have been found to have
greater interhemispheric interaction and more bilateral language rep-
resentation than consistent-handers. Increased interhemispheric in-
teraction may lead to greater recall and recognition of verbal episodic
memories.
Correspondence: Olivia Chu, University of Windsor, 415 Rankin Avenue,
Windsor, ON N9B2R6, Canada. E-mail: chuu@uwindsor.ca 

M. HENDRIKS, M. VAN ZUNDERT & W.C. ALPHERTS. Lan-
guage Dominance in Temporal Lobe Epilepsy: Testing the Crowd-
ing Hypothesis.
Objective: The prevalence of atypical language dominance in epilepsy
patients is more frequent. A language shift to the right hemisphere
and subsequently poor performance on nonverbal tests after early
damage to the left hemisphere, represents the crowding-hypothesis.
In this study we re-examined the effects of language dominance, fo-
cus localisation, seizure onset and hand preference on the crowding
hypothesis.
Participants and Methods: 238 Patients with Temporal Lobe Epilepsy
(TLE) referred for surgical treatment were included and language rep-
resentation was determined with the intracarotic sodiamital test. All pa-
tients completed a full neuropsychological assessment, including sub-
tests Vocabulary and Information of the WAIS and a Naming task for
verbal functions and Block Design and Object Assembly and Rey’s Com-
plex Figure for visuospatial abilities.
Results: Atypical language dominance is observed in 11% of the total
population but significantly more in left handed patients, and occurs
more frequent in LTE patients (15%) compared to RTE (7%).
MANOVA’s with neuropsychological measures revealed no significant
main effects of language dominance, lateralization of focus, age at on-
set, hand preference and gender. Our results firmly showed that atypi-
cal language dominance may occur at any age after seizure onset. Only
two subjects with seizure onset before 1 year of age showed a cognitive
profile that met the criteria for the crowding hypothesis.
Conclusions: In conclusion, LTL and left handedness independently
are risk factors for atypical language dominance, while, age of seizure
onset and sex are not associated with language dominance. The
crowding effect of verbal and visuospatial abilities does not exist in
this population.
Correspondence: Marc Hendriks, Donders Institute for Brain, Cogni-
tion and Behaviour, Radboud University Nijmegen, Montessorilaan
3, Nijmegen 6500 HE, Netherlands. E-mail: m.hendriks@donders.ru.
nl

A.K. HOLLAND, J.E. CARMONA, D.W. HARRISON, J. HARDIN,
F. TUCKER & M. SCOTT. Differences in Cerebral Lateralization of
Time Estimation Abilities and Cardiovascular Reactivity in Diabetic
and Non Diabetic Older Adults.
Objective: The right hemisphere has been associated with time urgency
and accurate time estimation. Changes in glucose metabolism commonly
seen in diabetic individuals have been demonstrated to differentially
alter right hemisphere function. In the current experiment, diabetic in-
dividuals were expected to show diminished capacity in the right hemi-
sphere after undergoing right-lateralized cognitive stress, leading to less
accurate estimations and increased heart rate.
Participants and Methods: Seven right-handed men and women were
identified as diabetic (M=59.84 years) and 13 as non diabetic (M=56.33

years), as indicated by responses on a medical history questionnaire.
Participants completed 30-second and 60-second time estimations with-
out the use of timepieces. Participants then completed the Ruff Figural
Fluency Test which served as a cognitive stressor, followed by a second
measure of time estimation.
Results: A main effect for Diabetes was found (F(1, 18)=4.38, p=.05),
indicating less accurate time estimations for diabetic participants in the
pre and post stress conditions. Further, a Diabetes x Condition interac-
tion was found (F(1, 39)=4.27, p=.05), indicating a decrease in accu-
racy of the 30-second time estimation for diabetic participants after un-
dergoing cognitive stress, whereas non diabetic participants demonstrated
an increase in accuracy. For heart rate, a main effect was found for Di-
abetes (F(1, 19=6.25, p<.05), indicating heightened heart rate for di-
abetic participants.
Conclusions: We found a decrease in time estimation abilities in dia-
betic individuals with moderate levels of cognitive stress whereas age-
matched non diabetic individuals demonstrated enhanced ability to es-
timate time. Diabetic individuals showed a diminished capacity to
accurately estimate time concurrent with maintaining sympathetic tone
after undergoing stress. These findings indicate potentially altered right
hemisphere function in diabetic individuals.
Correspondence: Alissa K. Holland, Ph.D., Psychology, University of
South Carolina Lancaster, 476 Hubbard Drive, Lancaster, SC 29720,
United States. E-mail: akhollan@mailbox.sc.edu 

K.A. KAPLOUN, C.A. ABEARE, A.M. COPPENS & E. GARDIZI.
Does Handedness Influence Speed of Interhemispheric Transfer?
Objective: The current study compared interhemispheric transfer time
(IHTT) among handedness groups based on four handedness classifi-
cation methods: 1) Right-handers (RHs) vs Left-handers (LHs); 2)
Strong-handers (SHs) vs. Mixed-handers (MHs); 3) Strong Right-han-
ders (SRHs), Weak Right-handers (WRHs), Strong Left-handers (SLHs),
and Weak Left-handers (WLHs); 4) Consistent Right-handers (CRHs),
Consistent Left-handers (CLHs), and Inconsistent-handers (IHs). It was
expected that handedness would influence IHTT, with either the three-
or four-factor model best capturing between-group differences.
Participants and Methods: The Poffenberger paradigm (a lateralized
simple reaction time task) and the MNI handedness questionnaire were
completed by 122 undergraduate participants. Method 1 classified par-
ticipants into two groups based on writing hand. In Method 2, MNI scores
were divided into quartiles; those in the first and fourth quartiles were
SHs, while MHs were those in the middle two quartiles. Method 3 sep-
arated individuals into four quartiles: SRHs, WRHs, SLHs, and WLHs.
In Method 4, three equal groups were created: the top third were CRHs,
the middle third were IHs, and the bottom third were CLHs.
Results: In all four classification methods, all participants, regardless
of handedness, responded significantly faster to targets presented in
the LVF (right hemisphere) when responding with their right hand; when
using their left hand, no VF differences were found.
Conclusions: The present study did not support the prediction that be-
tween-group differences in IHTT would be observed within the hand-
edness classification methods, suggesting that neither degree or direc-
tion of handedness affects SRT. This suggests two possible theoretical
interpretations: 1) that handedness does not affect interhemispheric
interaction; or 2) IHTT is not related to interhemispheric interaction.
However, based on previous research, the later interpretation seems most
plausible. That is, IHTT is likely a poor measure of interhemispheric
interaction.
Correspondence: Kristen A. Kaploun, M.A., University of Windsor, 401
Sunset Avenue, Windsor, ON N9B 3P4, Canada. E-mail: hodgesk@
uwindsor.ca 

N. LACHNER & M. HISCOCK. Effect of High- and Low-Frequency
Noise on the Perception ofWords Presented in Dichotic Competition.
Objective: Ivry and Robertson’s (1998) double filtering by frequency
(DFF) theory offers a general explanation for perceptual asymmetries.
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The theory postulates that the left and right hemispheres are biased,
respectively, toward the processing of high- and low-frequency infor-
mation. We tested a prediction of the DFF theory by combining di-
chotic stimuli with noise and then filtering the noise so that it interfered
selectively with either low- or high-frequency components of the speech
signal.
Participants and Methods: Forty-eight right-handed university un-
dergraduates (36 females, 12 males) heard 360 trials of dichotic words
pairs from the Halwes Fused Dichotic Words Test (FDWT) as digitized
and formatted by Dr. Daniel Voyer. Ninety pairs were presented in each
of four noise conditions: (1) no noise, (2) white noise, (3) low-pass fil-
tered noise, and (4) high-pass filtered noise. Signals and noise were pre-
sented at an intensity level of 80 dB(A). The filtered noise was rolled
off either below or above 1250 Hz. Within each noise condition, par-
ticipants divided attention equally between the ears for 30 trials, at-
tended to the left ear for 30 trials, and attended to the right ear for 30
trials.
Results: A robust right-ear advantage (REA) was obtained in the no
noise condition, p < .0001. White noise eliminated the REA, but the
REA remained statistically significant with both low-pass-filtered noise,
p < .05 and high-pass-filtered noise, p = .01. A significant selective at-
tention effect, i.e., an Attention x Ear interaction, was obtained only in
the no noise condition, p < .0001.
Conclusions: Contrary to predictions based on the DFF model, dis-
rupting speech frequencies above or below 1250 Hz had comparable ef-
fects on the REA for fused dichotic words. The REA was attenuated but
not eliminated in both instances. White noise, however, nullified the
REA. All three categories of noise seemed to preclude selective atten-
tion to one ear or the other.
Correspondence: Merrill Hiscock, Ph.D., Psychology & Center for Neuro-
Engineering and Cognitive Science, University of Houston, Heyne Bldg,
Room 126, Houston, TX 77204-5022, United States. E-mail: mhiscock@
uh.edu 

P.E. MOES, M. HARRIS & J. YONKER. The Influence of Menstrual
Cycle Phase on Hemisphere Interaction for Emotion and Gender
Perception.
Objective: Studies have found changes in hemisphere specialization and
interaction across menstrual cycle phases. Participants in the present
study compared two faces displaying same or different emotions. We
predicted that the menstrual phase would influence hemisphere func-
tion and interaction for face processing and that the phase would in-
teract with face-emotion (happy vs. angry) and face-gender.
Participants and Methods: Twenty females completed testing during
the follicular stage and during menstruation. The task required a match
(same emotion) vs. no-match (different emotion) response to two faces
presented for 200 msec. Repeated measures IV’s included menstrual
phase (follicular vs. menstruating); face-emotion (angry vs. happy), face-
gender (male vs. female), and visual field (LVF, RVF, or “bilateral”).
Results: The follicular stage produced a significantly larger bilateral
field advantage (BFA) - compared to menstruation – with the BFA for
angry faces showing the greatest change. Menstrual phase did not in-
teract with field (LVF vs. RVF). Happy faces produced the same aver-
age RT’s across phases, but angry face displays were related to faster
RT’s during the follicular stage. Face-gender did interact with the field
of presentation (LVF vs. RVF), and with the emotion expressed, but
did not interact with phase.
Conclusions: Hormonal phases appeared to impact interhemisheric in-
teraction for emotional perception – especially for anger expression,
but did not alter hemisphere specialization. Despite being a “distractor”
condition, gender of the face appeared to be salient – influencing the
field advantage and interacting with the emotion expressed. However,
contrary to expectations, the hormonal phases did not significantly in-
teract with face-gender.
Correspondence: Paul E. Moes, Ph.D., Psychyology, Calvin College, 3201
Burton St. SE, Grand Rapids, MI 49504, United States. E-mail: pmoes@
calvin.edu 

P.E. MOES, H. CARLSON & R. SELLES.Gender Differences in Hemi-
sphere Specialization for Non-literal Language (“Jokes”) Processing.
Objective: Compared to literal language processing, greater right hemi-
sphere activation has been found for non-literal language, such as idioms
and jokes. Participants in the present study responded to lateralized pre-
sentations of the final word in a sentence creating literal or non-literal
(“joke”) endings. We predicted that the words creating joke endings would
show greater right hemisphere processing compared to non-joke endings,
with females showing even greater symmetry of processing than males.
Participants and Methods: 18 males and 19 females listened to recorded
sentences – minus the final word - while viewing a corresponding image
designed to strengthen an expected meaning for the sentence. The final
word of the sentence, projected left or right of fixation, completed the
sentence in one of 3 ways: a joke ending (unexpected meaning and low
probability), a non-joke ending (expected meaning but low probabil-
ity), or “filler” ending (expected meaning and high probability). Par-
ticipants responded with a forced choice, “joke/non-joke” identification.
Results: Compared to non-joke and filler endings, joke endings signif-
icantly reduced (but did not reverse) the normally strong RVF-Left
Hemisphere advantage for both RT and percent correct (PC). For PC
data, field of presentation interacted with sentence type and gender, with
females showing significantly less RVF-Left Hemisphere advantage for
joke endings as compared to males.
Conclusions: The previously studied reduction in left hemisphere ad-
vantage that occurs with non-literal language processing appears to be
more evident in females than males. Implications for consideration of
gender when examining clinical populations who experience difficulty
with non-literal language are discussed.
Correspondence: Paul E. Moes, Ph.D., Psychyology, Calvin College, 3201
Burton St. SE, Grand Rapids, MI 49504, United States. E-mail: pmoes@
calvin.edu 

C. NIKI, T. MARUYAMA, Y. MURAGAKI & T. KUMADA. Hemi-
spheric differences of the mechanism of the time orientation.
Objective: It was suggested that disorientated patients after brain dam-
age fail to recognize information including “ongoing reality” (Schnaider,
et al. 2002). Although it is considered that ongoing reality pertains in-
formation of “now”, the mechanism of the time orientation related to
ongoing reality has not yet elucidated. This study analyzed results of the
time orientation task of the Mini-mental state examination (MMSE), and
investigated mechanism of time orientation in terms of ongoing reality.
Participants and Methods: 72 patients who suffered brain tumor partic-
ipated.Patientswithdementiaanddeliriumwere excluded.Fromone to two
weeks after tumor resection, MMSE was administered. Two sub-tasks of
MMSE, time orientation and word delayed recognition tasks were analyzed.
Results: There were 17 patients who showed failure in both time ori-
entation and recognition tasks. Two patients showed failure only the
time orientation task, and 44 patients showed failure of only the recog-
nition task. Error analysis indicated that patients with the left hemi-
sphere damage failed in “year” orientation, on the other hand, patients
with the right hemisphere damage failed in “date” orientation.
Conclusions: Time orientation of date is dissociable from that of year.
Recollection of date information may include searching for not only ret-
rograde information but also for prospective memory, while year infor-
mation would be recollected mainly from past information. It is consid-
ered that information of ongoing reality is related to processing of orientation
of date rather that that of orientation of year. It is suggested that process
of the date orientation, mainly associated in the right hemisphere is related
to ongoing reality processing, while process of year orientation, dominant
for the left hemisphere, associates with retrograde recall processing.
Correspondence: Chiharu Niki, Ph.D, AIST, Central 6 1-1-1 Higashi,
Tsukuba 305-0046, Japan. E-mail: chiharu-niki@aist.go.jp 

S.E. PARLOW. An Investigation of Self-reported Mirror Movements
in Neurologically Intact Adults.
Objective: Mirror movements are unintended synergistic movements
of similar musculature on the opposite side of the body during volitional
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movements. Considered to be a sign of neurological dysfunction in clin-
ical samples, mirror movements can be experimentally induced in healthy
adults. Rarely, healthy adults report being adversely affected by mirror
movements in their daily lives. In this study, we attempted to validate
this self-perception using experimental laboratory techniques.
Participants and Methods: We recruited 20 university students (15
females; M = 19.81 yr); each reported mirror movements during daily
activities. Most frequently affected were manual skills (typing, playing
a musical instrument, writing). A control group of 21 students was
matched for gender, age and handedness. Four tasks were administered:
rapid finger tapping, rhythmical finger tapping, finger-spreading, fin-
ger-lifting. Frequency data were analyzed using non-parametric (Chi-
square) tests.
Results: Mirror movements were more frequent in the target group, par-
ticularly for finger lifts (45.0% vs. 9.5%), followed by rhythmic tap-
ping (45.0% vs. 28.7%). Unexpectedly, more mirror movements were
observed among controls for finger spreads (42.9% vs. 30.0%). Nine
participants in the target group (45.0%) reported a history of broken
or sprained fingers compared to only 2 in the control group (9.5%).
Conclusions: As expected, mirror movements were more likely in the
target group, up to 3x the comparison rate. Frequent finger injuries sug-
gest that mirror movements during daily activities may represent a risk
factor for personal or work-related injuries in a neurologically intact
population. To our knowledge, this is the first study to investigate this
population.
Correspondence: Shelley E. Parlow, PhD, Psychology, Carleton Univer-
sity, 1125 Colonel By Drive, Ottawa, ON K1S 5B6, Canada. E-mail:
shelley_parlow@carleton.ca 

J.S. SANKAR & E. HAMPSON. Associations Between Handedness
and Spatial Reasoning in Men: Possible Influence of Androgen Re-
ceptor Gene Polymorphism.
Objective: Previous studies have shown that accuracy on spatial rea-
soning tests may be subject to complex interactions between sex and
handedness. Effects of prenatal testosterone on patterns of brain devel-
opment may be the common denominator; greater testosterone expo-
sure in utero has been associated with improved visual-spatial ability
in clinical studies (Hampson et al., 1998; Resnick et al., 1986) and has
been linked, theoretically, with stronger right hand preference in men
(Witelson, 1991).
Participants and Methods: In the present study, we evaluated the per-
formance of 64 right-handed and 42 non-right handed men (Mean age =
18.77 years) on four tests of spatial reasoning. The activity of the androgen
receptor, the receptor through which testosterone exerts its physiological ef-
fects,wasassessedbycollectingDNAforquantificationofCAGrepeat length.
Results: Right-handed men were significantly more accurate than non-
right-handed men on three of the four spatial tests, but not on control
tests of other cognitive functions. Right-handed men were found to have
a significantly shorter CAG repeat length than non-right handed men,
suggesting greater androgen receptor activity in right-handed men.
Conclusions: These data raise the possibility that greater responsive-
ness to testosterone or other androgens may exist in right-handers than
in non-right-handers. The findings are consistent with Witelson’s (1991)
hypothesis that right-handed males may experience higher operative
levels of testosterone than left-handed males in utero.
Correspondence: Janani S. Sankar, M.Sc., Psychology, University of
Western Ontario, Room 7418, Social Science Centre, London, ON
N6A5C2, Canada. E-mail: jsankar@uwo.ca 

J. WILLIAMSON, G. LEWIS, G. STEBBINS, C. MURPHY, M. HAN-
DLEMAN, E. HARDEN, D. NYENHUIS, P. GORELICK & S. PORGES.
Left hemisphere white matter integrity is related to neural regula-
tion of the autonomic nervous system in a stroke population.
Objective: The present study explores the relationship between white mat-
ter integrity and neural regulation of the autonomic nervous system (ANS)
inresponse tocognitiveandphysical stressors inpatientswith ischemic stroke.

Participants and Methods: 22 patients completed MRI 3 – 6 months
after ischemic stroke and for four years subsequent. Diffusion Tensor
Imaging (DTI) scans were performed on a 1.5T GE MRI with LX up-
grade using a diffusion weighted single-shot spin-echo echo-planar se-
quence with two diffusion weights: b = 0 and b = 800 s/mm2. DTI-frac-
tional anisotropy (FA) masks were generated for and left and right
hemisphere regions. Electrocardiogram (ECG) was continuously
recorded, from which the amplitude of respiratory sinus arrhythmia
(RSA) and slower rhythms in heart rate variability were derived. Cog-
nitive stressors include verbal and nonverbal fluency. The physical stres-
sor was a hand dynamometer. Correlations and multivariate regression
models were used to examine the relationship of regional DTI-FA to
autonomic response to the stressors.
Results: There is a significant relationships between the left hemisphere
mask and RSA change in response to verbal fluency and grip strength
when accounting for stroke volume and total number of strokes (p<.05).
Conclusions: Severity of left hemisphere white matter integrity loss in
patients with ischemic stroke predicts cardiovascular response to cog-
nitive and exertional stressors. This laterality effect is discussed in the
context of neural regulation of the ANS. Decrements in neural regula-
tion of the ANS may have functional consequences including cognitive,
behavioral, and physical performance and may also influence the course
of cerebrovascular disease (potentially increasing risk for cerebrovas-
cular events).
Correspondence: John Williamson, Ph.D., Neurology, University of
Florida, 2625 SW 75th Street, Apt 609, Gainesville, FL 32607, United
States. E-mail: jwillia2@uic.edu 

Symposium 13:
Novel Applications of Reliable Change

Methodology to Clinical Neuropsychology Research
and Practice

Chair: Gerard Gioia

Discussant: Gordon Chelune

10:45 a.m.–12:15 p.m. 

G.A. GIOIA, G. CHELUNE, G. CHELUNE, J. HOLDNACK, W. BARR,
G. GIOIA & C. VAUGHAN. Novel Applications of Reliable Change
Methodology to Clinical Neuropsychology Research and Practice.
Symposium Description: As the field of clinical neuropsychology con-
tinues to evolve from assessment to treatment and outcome monitoring,
greater emphasis is placed on detecting and tracking clinically mean-
ingful change in functioning. Reliable change (RC) methodologies have
become more central to these efforts by providing a solid empirical ba-
sis. Traditionally, change has been conceptualized and measured statis-
tically between two different inter-session time points, using the test-
retest interval as its basis. In a novel application, RC methodology also
can be generalized beyond the test-retest interval to detect other types
of “change” such as within a test session but across cognitive demand
conditions to examine clinically meaningful change. This symposium
presents different applications of RC methodology in pediatric and adult
populations. Dr. Chelune reviews RC concepts and methods followed by
four novel data-based applications. Dr. Holdnack presents the applica-
tion of hierarchical regression-based RC methodology to traditional in-
telligence and memory assessment paradigms with the WAIS-IV/WMS-
IV. Dr. Barr compares the sensitivity of different RC computational
approaches in predicting the presence of neuropsychological impairment
in a collegiate athletic concussion sample. Dr. Gioia describes a novel
application to detecting reliable change in the individual’s response to
increasing working memory load across an N-Back test battery. Dr.
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Vaughan presents a clinical illustration of a novel application of the RC
methodology examining within-session change to establish fatigue ef-
fects on a speeded cognitive task. Dr. Chelune discusses the implications
of these applications for future neuropsychological research and clini-
cal practice.
Correspondence: Gerard A. Gioia, Ph.D., Pediatric Neuropsychology,
Children’s National Medical Center, 15245 Shady Grove Road, Suite
350, Rockville, MD 20850, United States. E-mail: ggioia@cnmc.org 

J. HOLDNACK. Development of Reliable Change Scores for the
WAIS-IV/WMS-IV.
Objective: The current study applies hierarchical multivariate regres-
sion to identify the best prediction equations of change in WAIS-
IV/WMS-IV indexes and subtests scores between two test sessions in
healthy adults.
Participants and Methods: Samples of healthy adults were adminis-
tered the WAIS–IV (n=298) or the WMS-IV (n=244) on two separate
test session at intervals ranging from 8 to 84 days. Hierarchical multi-
variate regression was used to determine the best prediction of time 2
performance based on time 1 variables. The prediction variables, in hi-
erarchical order, included: time 1 performance on the index or subtest
being predicted, time 1 GAI, length of retest interval, age, education
level, and sex. Non-significant predictors were dropped from the final
prediction equation.
Results: WAIS-IV index scores equations yielded R2 values from .74
(PSI) to .91 (FSIQ). Subtest equations had lower R2 values, ranging
from .53 (VP) to .85 (INF). The WMS-IV Indexes had R2 values from
.69 (VMI) to .73 (IMI) and the subtests ranged from .44 (VRII) to .66
(VPA). All the equations yielded multiple predictors except VCI and
FSIQ. Intellectual functioning at time 1, age, testing interval, and sex
were identified as significantly related to change in performance.
Conclusions: Hierarchical multiple regression is an effective procedure
for estimating reliable change scores in serial assessments. For the WAIS-
IV/WMS-IV, the accuracy of the predicted change in performance and
the significant predictors of change varied by measure. Comparing pre-
dicted from actual change in performance to base rates and cut-offs for
statistical significance enables examiners to reliably identify change in
cognitive functioning.
Correspondence: Gerard A. Gioia, Ph.D., Pediatric Neuropsychology,
Children’s National Medical Center, 15245 Shady Grove Road, Suite
350, Rockville, MD 20850, United States. E-mail: ggioia@cnmc.org 

G. CHELUNE. Origins and Trends in the Application of Reliable
Change (RC) Methods in Neuropsychology.
Objective: This brief introductory presentation discusses the origins and
trends in the application of reliable change (RC) methods in neuropsy-
chology research and assessment, providing a context of for the innova-
tive applications to be presented in this symposium. RC refers to a fam-
ily of statistical methods that attempts to quantify the dispersion of
observed change scores derived from assessments along a common met-
ric that is applicable to variables with the goal of identifying retest scores
that are statistically rare and hence potentially clinically meaningful and
not likely due to error or expected practice effects. Most RC approaches
can be classified along two dimensions: a) methods that use estimates of
the dispersion of change scores versus methods based on observed indexes
of dispersion; and b) categorical classifications versus continuous meas-
ures of deviations from expected change. These procedures have become
widely used in outcomes research such as epilepsy surgery, cardiac pro-
cedures, traumatic brain injury, post-operative cognitive dysfunction, and
aging. Because RC methods can be applied at the level of the individual,
they are excellent candidate procedures for evidenced-based clinical prac-
tice and outcomes research. In recent years, RC regression approaches
have begun to move beyond studying basic test-retest change toward the
study of cognitive trajectories over multiple time points. The presenta-
tions to follow describe cutting edge applications of RC methods and novel
applications of RC concepts to test development and design.

Correspondence: Gerard A. Gioia, Ph.D., Pediatric Neuropsychology,
Children’s National Medical Center, 15245 Shady Grove Road, Suite
350, Rockville, MD 20850, United States. E-mail: ggioia@cnmc.org 

W. BARR, M. MCCREA, C. RANDOLPH & K. GUSKIEWICZ. Diag-
nostic Accuracy of Various Methods of Computing Reliable Change:
Findings From the NCAA Concussion Study.
Objective: Much attention has focused on the use of the Reliable Change
Index (RCI) versus a Standardized Regression Based (SRB) approach
for identifying the presence of neuropsychological impairment in sports
concussion studies. Discussion has focused on what is the optimal time
interval used to calculate these indices. The goal of this study was to
compare the sensitivity of different RCI and SRB computational ap-
proaches in a large collegiate athletic sample.
Participants and Methods: A brief battery of paper/pencil tests was
administered to 85 concussed athletes and 45 matched controls enrolled
in a large-scale prospective study designed to assess the natural course
of recovery from sports concussion. Tests were administered at baseline
and at 2, 7, and 90 days following injury. Eight scores from five tests
were used to compute a global neuropsychological index, which was in
turn used to calculate SRB and RCI values. The presence of cognitive
impairment was identified as a change in the global index score ex-
ceeding 90% confidence-intervals.
Results: SRB indices were more sensitive to identifying impairment in
injured athletes and provided fewer false positives in controls than RCI’s.
The highest sensitivity and specificity values for Day 7 and Day 90 as-
sessments were obtained using SRB’s based on changes from baseline
as opposed to difference scores generated from subsequent time points.
Conclusions: SRB methods based on measurement of relative changes
from baseline performance on a global neuropsychological index pro-
vide greater sensitivity and specificity than traditional RCI methods for
identification of concussion related cognitive impairment in collegiate
athletes.
Correspondence: Gerard A. Gioia, Ph.D., Pediatric Neuropsychology,
Children’s National Medical Center, 15245 Shady Grove Road, Suite
350, Rockville, MD 20850, United States. E-mail: ggioia@cnmc.org 

G.A. GIOIA, P. ISQUITH, C. VAUGHAN & L. MONETA. Detecting
Response to Working Memory Load Demands with a Novel Appli-
cation of SRB Reliable Change Methods in Children.
Objective: The current study examined diagnostic group differences
in response to increased working memory demand using a novel appli-
cation of standardized regression based (SRB) reliable change (RC)
methods.
Participants and Methods: 89 participants with recent mild TBI, 16
with ADHD-Inattentive Type (ADHD-I), 31 with ADHD-Combined Type
(ADHD-C) and 162 typically developing children aged 8-18 completed
the TEC, a computer administered n-back task combined with a go/no-
go task to steadily increase working memory load (0-, 1-, 2-Back). SRB
change scores for accuracy, response time (RT) and variability (ICV)
were calculated for the 0- to 1-Back (SRB0-1) and 1- to 2-Back (SRB1-
2) working memory load intervals.
Results: Manova’s revealed significant diagnostic group differences in
response to the first increase in working memory load (i.e., SRB0-1
scores). ADHD-C, ADHD-I and mTBI groups showed greater decline
than controls in accuracy, and the ADHD-C and mTBI groups showed
greater change in ICV from 0B to 1B. From 1B to 2B, the ADHD-C and
mTBI groups again showed greater change in ICV but not in accuracy.
Conclusions: This study illustrates a novel application of SRB change
score methodology to facilitate comparison of actual change with expected
change in response to increased working memory demand within a single
test rather than between two administrations of the same test. In this case,
SRB change scores were sensitive to differences in response to increasing
working memory load between controls and children diagnosed with ADHD
or recent mTBI. This method can guide the clinician in understanding clin-
ically meaningful intra-individual neurocognitive profiles.
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Correspondence: Gerard A. Gioia, Ph.D., Pediatric Neuropsychology,
Children’s National Medical Center, 15245 Shady Grove Road, Suite
350, Rockville, MD 20850, United States. E-mail: ggioia@cnmc.org 

C. VAUGHAN, G. GIOIA & P. ISQUITH. Detecting Cognitive Fatigue
via Standardized Regression Based Reliable Change Methodology
within a Computerized Cognitive Test Battery.
Objective: Neurocognitive change following concussion often involves
increased fatigue on neuropsychological measures. The goals of this study
were to employ standardized regression based (SRB) reliable change
(RC) methodology to examine intra-individual within session change
in response time in a large sample of typically developing children and
to provide several illustrative case examples of the utility of this method
in children with concussions.
Participants and Methods: A brief computerized neurocognitive bat-
tery was administered to typically developing children (n=566) age 5
to 12. Stepwise linear regression identified typical boundaries of change
in response time from a cognitive speed task administered at the be-
ginning and end of the battery. SRB values were calculated as z-scores
for three concussed children ages 6, 10, and 11 (evaluated 10 to 20 days
post-injury). Changes in response time beyond an 80% confidence in-
terval (z > 1.28) were considered to be significant.
Results: SRB reliable change methodology identified an atypical de-
crease in response time in two of the three concussed children (ages 6
and 11). Using this method applied towards intra-individual change en-
abled greater identification of fatigue effects, allowing for better iden-
tification of fatigue in response to cognitive exertion.
Conclusions: SRB reliable change methodology provides a novel ap-
proach to looking at intra-individual change within a same session neu-
rocognitive test battery. These novel methods enabled better character-
ization of the neurocognitive and neurobehavioral sequelae of this injury,
presumably associated with the neurometabolic changes underlying
the concussive injury. Identification of these exertional effects provides
an important opportunity for better concussion management.
Correspondence: Gerard A. Gioia, Ph.D., Pediatric Neuropsychology,
Children’s National Medical Center, 15245 Shady Grove Road, Suite
350, Rockville, MD 20850, United States. E-mail: ggioia@cnmc.org 

Invited Symposium Presented by SLAN:
The Use Of Magnetic Resonance Imaging For The
Study Of Healthy Aging And Diseases Related To

The Elderly. 

Chair: Oury Monchi

Discussant: Thomas Jubault

10:45 a.m.–12:15 p.m. 

O. MONCHI, T. JUBAULT, J. ANSADO, K. MARCOTTE & N. GON-
ZALEZ. The use of Magnetic Resonance Imaging for the study of
healthy aging and diseases related to the elderly.
Symposium Description: During the last few years Resonance Mag-
netic Imaging (MRI) has contributed a great deal to the study of the
anatomo-functional origins of the cognitive decline observed in healthy
aging and to the diseases associated with it. This symposium aims to ex-
pose recent and representative studies of the use of MRI in those de-
clines. The presentations will address the effect of complexity in healthy
aging, anomia in stroke, the effect of repetitive Transcranial Magnetic
Stimulation on the motor symptoms in Parkinson’s disease (PD) and
cognitive deficits in PD. This symposium will allow researchers and cli-
nicians in Neuropsychology to keep up to date with some of the most
recent work in functional and anatomical MRI studies in aging, stroke,
and movement disorders.

Correspondence: Oury Monchi, Montreal Geriatric’s Institute, Univer-
sty of Montreal, 4565 Queen Mary Rd, Montreal, QC H3W 1W5, Canada.
E-mail: oury.monchi@umontreal.ca 

J. ANSADO, O. MONCHI, N. ENNABIL & Y. JOANETTE. Resources
mobilization and cognitive reserve to cope with increasing com-
plexity in aging.
Objective: Neurofunctional reorganization is thought to occur for many
cognitive components or abilities in successful aging to cope with im-
portant changes of the brain’s anatomy and physiology in aging (Hemi-
spheric Asymmetry Reduction in Older Adults, Cabeza et al., 2002; Pos-
terior-Anterior Shift in Aging, Davis et al., 2007). Recent model of
Cognitive Reserve (Stern, 2009) suggest that the brain actively attempts
to cope with age neural related changes by using pre-existing cognitive
processes (neural reserve) or by enlisting compensatory processes (neu-
ral compensation). The purpose of the current study, is to test in aging,
how these neural mechanisms are solicited in the context of visual se-
lective attention processing, when task demand is manipulated. Thirty-
two (32) participants respectively divided into a group of sixteen young
adults and a group of sixteen seniors performed a letter-matching and
control task while being scanned using functional Magnetic Resonance
Imaging (fMRI). The letter-matching task had several levels of com-
plexity based on a “high” and “low” cognitive level for both modalities,
computational complexity and attentional load. The computational com-
plexity was varied using the number of computational steps (i.e., per-
ceptual identity (A-A) vs., semantic identity (a-A). The complexity of
processes was manipulated by varying attentional load (i.e., concurrent
charge of treatments) relating to the number of stimuli to be treated (i.e.,
low: 3 letters vs., high: 5 letters). Results show two different mechanisms
depending on types of matching judgment, demand levels and age groups.
First, in the 3-Perceptive condition, supporting the neural compensa-
tion hypothesis of CR, the regions underlying task performance dif-
fered in the younger vs. the older group. The older group recruited more
bilateral frontal superior gyrus (BA8, BA9) than the younger one, sim-
ilarly to PASA phenomena. Second, the intergroup comparison between
the high and the low load level for the perceptive judgment (5P-3P) re-
vealed more activation in the superior parietal gyrus in both groups.
This latter result is consistent with the neural reserve hypothesis of CR,
which states that the young and elderly may use the same regions to
cope with increasing task demands and that the elderly may use con-
currently compensation and neural reserves to cope with task demands
for perceptive judgment. Finally, the intergroup comparison between
the high and the low load level for the semantic judgment (5S-3S) show
that the older group needs to recruit more bilateral frontal regions (BA
6, 9, 10) to successfully perform the task, while the younger one recruit
more bilateral occipital regions (BA19). These latter findings indicate
a load-dependant Posterior-Anterior Shift in Aging, supporting com-
pensatory models for the most complex task level. In conclusion, taken
together, these results suggest that the neural mechanisms of “cognitive
reserve”, compensation and reserve, are flexible, adaptive and are de-
ployed according to the cognitive demand and the type of the required
processing.
Correspondence: Oury Monchi, Montreal Geriatric’s Institute, Univer-
sty of Montreal, 4565 Queen Mary Rd, Montreal, QC H3W 1W5, Canada.
E-mail: oury.monchi@umontreal.ca 

K. MARCOTTE1, D. TREJO, B. DAMIEN4, M. DE PRÉAUMONT4,
S. GÉNÉREUX, M. HUBERT & A. ANSALDO. Neurobiological cor-
relates of ‘Semantic Feature Analysis’ in chronic aphasia.
Objective: Anomia is one of the most frequent and persistent deficits in
chronic aphasia. Semantic feature analysis (SFA)1 aims at the activation
of the word’s semantic representations, in order to facilitate access to the
corresponding phonological form. Its efficacy has been proven in single-
case studies on chronic aphasia recovery2,but no multiple single-case study
on SFA efficacy has been reported yet. Further, the neurobiological basis
of SFA-induced anomia recovery has never been examined up-to date.
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Aim: To describe therapy-induced behavioural and neurobiological
changes observed in five participants with chronic and severe aphasia,
following intensive therapy with SFA.
Participants and Methods: CM, DB, BR, AC and MB had all suffered
from a single left hemisphere stroke between 4 to 25 years prior to this
study. Participants were right-handed, and presented moderate to severe
non-fluent aphasia. They all received intensive language therapy with SFA,
aiming to improve naming of 20 nouns and 20 verbs. Participants under-
went an fMRI session during overt picture naming, before and after ther-
apy. Efficacy and generalization of therapy effects were statistically tested.
Neuroimaging data analysis provided activation maps on therapy induced
neuroplastic changes associated with recovery from chronic anomia.
Results:Asignificant improvement inoralnaming forall 5participantswas
observed following therapy with SFA (p<0.01). Significantly activated ar-
eas across participants included the MTG bilaterally, the right IFG, and the
left or rightprecentral gyrus.Single-caseanalysis showeddifferences in terms
of network contraction or expansion across subjects and word categories.
Conclusions: Despite long time elapsed after stroke, SFA can trigger
adaptive brain plasticity to sustain the recovery from chronic and se-
vere anomia. Therapy-induced neuroplastic changes observed across
subjects relate to the semantic nature of the therapy provided; further,
post-therapy activation differences across subjects may be related to
individual differences in pre-therapy activation and aphasia patterns.
Correspondence: Oury Monchi, Montreal Geriatric’s Institute, Univer-
sty of Montreal, 4565 Queen Mary Rd, Montreal, QC H3W 1W5, Canada.
E-mail: oury.monchi@umontreal.ca 

N. GONZÁLEZ, J. SOTO, D. TREJO, R. DRUCKER COLÍN & J. AR-
MONY. Parkinson’s disease and rTMS: An fMRI longitudinal study.
Objective: Parkinson’s disease (PD) is a movement disorder whose prin-
cipal symptoms are tremor, rigidity, bradykinesia and postural insta-
bility. Initially, drugs like l-dopa or dopaminergic agonists are able to
control these symptoms, but with the progress of the disease these drugs
become less effective. Previous studies have reported that repetitive tran-
scranial magnetic stimulation (rTMS) can improve these motor symp-
toms. The objective of this study was to investigate the neural mecha-
nisms by which 25 Hz rTMS may improve motor symptoms in PD.
Participants and Methods: In a double-blind placebo-controlled study,
we evaluated the effects of 25 Hz. rTMS in 10 PD patients. Fifteen rTMS
sessions were performed over the primary cortex (M1) on both hemi-
spheres (one after the other) during a 12-weeks period. The patients
were studied using fMRI during performance of a simple tapping and a
complex tapping task, one week before the administration of the first
rTMS session and just after the last rTMS session.
Results: rTMS improved bradykinesia, and post-TMS patients had
different cortical patterns in prefrontal cortex than pre-TMS patients
when performing complex tapping. Furthermore, the improvement in
bradykinesia correlated positively with right inferior frontal cortex ac-
tivity. Finally, we observed a relative change in functional connectivity
between the prefrontal areas and the supplementary motor area (SMA)
in patients after receiving rTMS.
Conclusions: These results show a potential beneficial effect of rTMS
for the improvement of bradykenesia in PD that is substantiated by neu-
ral changes observed with fMRI.
Correspondence: Oury Monchi, Montreal Geriatric’s Institute, Univer-
sty of Montreal, 4565 Queen Mary Rd, Montreal, QC H3W 1W5, Canada.
E-mail: oury.monchi@umontreal.ca 

T. JUBAULT, K. MARTINU & O. MONCHI.The contribution of func-
tional and anatomical MRI in understanding the physiopathology
of Parkinson’s disease.
Objective: The degeneration of nigrostriatal neurons as the quasi-unique
origin of Parkinson’s disease (PD) physiopathology has recently been
challenged. Furthermore, postmortems studies suggest that this nigrot-
striatal degeneration is only an intermediary stage of a process that would
start much before diagnosis in the brain stem. Finally, the effects of L-
Dopa therapy on the cognitive deficits of PD are not well understood.

Participants and Methods: We initially compared patients at the early
stages of PD (off medication) with control participants using fMRI dur-
ing the performance of the Wisconsin Card Sorting Task. More recently,
we used the same fMRI protocol on PD patients that were scanned twice,
once taking their usual dose of dopaminergic medication and another
time following overnight removal of medication. In a last study novel
anatomical MRI methods are being used to identify anatomical differ-
ences between PD patients and healthy individuals.
Results: The results of the fMRI study showed that the cortical activ-
ity in PD depends on the striatal involvement for the task, with less cor-
tical activation than healthy individuals if the striatum is solicited and
more if it is not [1]. Furthermore, L-Dopa has significantly more effect
on motor cortico-striatal regions such as the premotor cortex and the
putamen, than on cognitive areas such as the prefrontal cortex and the
caudate nucleus [2]. The first anatomical MRI results show a significant
reduction in tissue intensity in the brain stem of PD patients vs. healthy
participants using optimized VBM, in accordance with post-mortem
studies suggesting this region as the first damaged cite in the disease
pre-symptomatically.
Conclusions: These results suggest that the cognitive deficits in PD do
not solely result from the nigrostriatal degeneration but that malfunc-
tioning of the meso-cortical dopamine pathways also play an important
role. Furthermore, they explain why, at the neuronal level, L-Dopa is
much more effective for motor-symptoms than cognitive deficits. Finally
the anatomical studies suggest that MRI may have an important role to
play in the future in the pre-symptomatic diagnosis of PD.
Correspondence: Oury Monchi, Montreal Geriatric’s Institute, Univer-
sty of Montreal, 4565 Queen Mary Rd, Montreal, QC H3W 1W5, Canada.
E-mail: oury.monchi@umontreal.ca 

Paper Session 8:
Traumatic Brain Injury

10:45 a.m.–12:15 p.m. 

S. MCDONALD, S. LI, A. DE SOUSA, J. RUSHBY, A. DIMOSKA,
C. JAMES & R. TATE. Loss of automatic mimicry to angry faces fol-
lowing severe traumatic brain injury.
Objective: Adults with severe traumatic brain injury (TBI) frequently
experience poor recognition of emotional facial expressions in others,
especially negative expressions although the neurpsychological mecha-
nisms are, as yet, poorly specified. This study aimed to determine whether
the automatic mimicry that normally accompanies viewing of facial ex-
pressions was impaired in this group and whether mimicry was associ-
ated with emotion recognition.
Participants and Methods: 21 adults (17 male) with a severe TBI
(mean duration of post traumatic amnesia = 80.1 days; mean time post
injury 11.9 years) and 20 adults (12 males) without injuries viewed both
static and dynamic portrayals of happy and angry facial expressions
while muscle activity of the corrugator (brow) and zygomatic (cheek)
muscles was monitored using EMG. They also performed a task of match-
ing the 6 basic facial expressions.
Results: The TBI group were impaired matching faces, especially neg-
ative expressions. They showed normal activation of the cheek when
viewing happy expressions whether portrayed as a static photo or dy-
namically. They did not show any activation of the brow when viewing
angry expressions. There was no association between muscle activity
and face matching accuracy.
Conclusions: The lack of response to angry expressions in adults with
TBI is consistent with the view that ventral frontal regions subserve an
early empathic response to (especially negative) facial expressions. The
lack of association between mimicry and matching accuracy raises ques-
tions regarding the role of mimicry in emotion perception but high-
lights another aspect of social communication that is impaired follow-
ing TBI
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Correspondence: Skye McDonald, PhD, School of Psychology, Univer-
sity of NSW, UNSW, Sydney, NSW 2052, Australia. E-mail: s.mcdonald@
unsw.edu.au 

M. GREENHAM, M. SPENCER-SMITH, L. COLEMAN, P. ANDER-
SON, R. LEVENTER & V.A. ANDERSON.Social Functioning in Chil-
dren With Brain insult.
Objective: Until recently, the impact of early brain insult (EBI) has been
considered to be less significant than for later brain injuries, consistent
with the notion that the young brain is more flexible and able to reor-
ganize in the context of brain insult. This study aimed to evaluate this
notion by comparing social outcomes for children sustaining EBI at dif-
ferent times from gestation to late childhood.
Participants and Methods: Children with focal brain insults (N=164)
were categorized according to timing of insult: Congenital, Perinatal,
Infancy; Preschool, Middle Childhood and Late Childhood. Groups were
similar on injury and demographic factors. Teachers completed the
Strengths and Difficulties Questionnaire and Walker McConnell Scale
of Social Competence and School Adjustment.
Results: Regardless of age at insult, children with EBI were at increased risk
for social impairment compared to normative expectations. EBI before age
2 years was associated with most significant social impairment, while chil-
dren with EBI in the preschool years and in late childhood recorded scores
closer to normal. Lesion location and laterality were not predictive of social
outcome,andnorwas social risk. In contrast, presenceofdisability (seizures)
and family function were shown to contribute to aspects of social function.
Conclusions: EBI is associated with residual social problems, which im-
pact on children’s relationships and social networks. Both insult and en-
vironmental factors contribute to social dysfunction
Correspondence: Vicki A. Anderson, Psychology, Royal Children’s Hos-
pital, Flemington Road, Parville, VIC 3052, Australia. E-mail: vicki.
anderson@rch.org.au 

T.D. VANNORSDALL, V. RAO, N.G. CASCELLA, B. GORDON &
D.J. SCHRETLEN.A Morphometric Analysis of Neuroanatomic Cor-
relates of Cognitive Dysfunction Following Traumatic Brain Injury.
Objective: We previously demonstrated that long-term cognitive im-
pairments of attention, psychomotor speed and memory correlate with
global white matter (WM) atrophy in traumatic brain injury (TBI) sur-
vivors. Here we use voxel based morphometry (VBM) to explore the as-
sociation between cognitive dysfunction and region-specific WM and
gray matter (GM) abnormalities in the same sample.
Participants and Methods: Participants included 12 adults who sus-
tained a moderate or severe TBI at least one year earlier, and 24 care-
fully matched healthy adults. All participants underwent brain mag-
netic resonance imaging and cognitive testing. Images were processed
with statistical parametric mapping software (SPM5). We conducted
multiple regression analyses of the combined samples to correlate re-
gional WM and GM densities with performance on cognitive tests that
showed the largest differences between the TBI and normal groups. All
analyses controlled for age, sex, and handedness, and used a cluster-
wise false discovery rate correction of p<0.05.
Results: Widespread reductions in WM density correlated with poorer
performance on tests of attention, psychomotor speed, and verbal learn-
ing/memory, but not visuospatial learning/memory. Slower psychomo-
tor speed was also associated with localized reductions in GM densities.
Many regions showing tissue density-cognition associations are consis-
tent with those previously found to differ between the groups.
Conclusions: Poorer performance on tests that differentiate TBI sur-
vivors from healthy adults also correlate with greater reduction of re-
gion-specific tissue densities, particularly involving large WM tracts.
These findings underscore the contribution of WM changes to long term
cognitive dysfunction, especially involving attention and processing
speed, following moderate and severe TBI.
Correspondence: David J. Schretlen, Ph.D., Department of Psychiatry,
Johns Hopkins University, 600 N. Wolfe Street, Meyer 218, Baltimore,
MD 21287-7218, United States. E-mail: dschret@jhmi.edu 

S. SORG, N. LUC, E. LANNI, M.W. BONDI, A.J. JAK, S. DEV,
Y. CHANG, D. SCHIEHSER, D.C. DELIS, L.R. FRANK & L. DE-
LANO-WOOD. Diffusion Tensor Imaging of Frontal White Matter
in Veterans with Traumatic Brain Injury (TBI): Associations with
Executive Functioning.
Objective: Veterans of Iraq and Afghanistan are at high risk for TBI
and concomitant executive dysfunction. Few diffusion tensor imaging
(DTI) studies have been done in this vulnerable population, and the re-
lationship between WM microstructural integrity and executive func-
tioning in TBI remains unclear. We examined whether WM integrity of
frontal and callosal regions is related to executive dysfunction in OEF/OIF
veterans with mild-moderate TBI.
Participants and Methods: Nineteen patients (blunt or blast force TBI;
17 male; mean age=30; mean education=13 yrs) were administered the
Wisconsin Card Sorting Task (WCST). 3T DTI scans were collected
(61 directions) and Tract-Based Spatial Statistics was used to extract
mean fractional anisotropy (FA) values for tract centers of the follow-
ing TBI predilection sites: corpus callosum (genu[CCg], body[CCb], and
splenium[CCs]), dorsal prefrontal WM(DPFWM), and ventral prefrontal
WM(VPFWM).
Results: WCST T-score for total errors significantly correlated with FA
of the CCg (r=0.61, p=0.006), DPFWM (r=0.80, p<0.001), and VPFWM
(r=0.67, p<.002). Additionally, WCST T-score for perseverative re-
sponses significantly correlated with FA of the CCb (r=0.52, p=0.02),
and DPFWM (r=0.52, p=0.02). Finally, adjusting for age and educa-
tion, WCST categories completed significantly related to FA of the
DPFWM (r=0.59, p=0.01) and VPFWM (r=0.60, p=0.01). CCs revealed
no significant WCST associations.
Conclusions: Findings show that WM integrity in regions sensitive to
neurotrauma is strongly associated with problem solving ability and cog-
nitive flexibility in this sample of OEF/OIF veterans. Results further
suggest that DTI assessment of frontal WM integrity may play a role in
disentangling the complexities of the polytrauma (e.g., TBI, PTSD, etc)
common to OEF/OIF veterans.
Correspondence: Scott Sorg, SDSU/UCSD, 9500 Gilman Dr., La Jolla,
CA 92093, United States. E-mail: scottsorg03@gmail.com 

V.A. ANDERSON, C. CATROPPA, C. GODFREY & J. ROSENFELD.
Intellectual ability 10 years after traumatic brain injury in infancy
and childhood:What predicts outcome? Intellectual ability 10 years
after traumatic brain injury in infancy and childhood.
Objective: To compare intellectual abilities at 10 years post-TBI across
severity groups and age at insult, and investigate risk of long-term in-
tellectual impairments
Participants and Methods: Children with a diagnosis of TBI between 2
and 12 years (n=76) were recruited, on admission to the Royal Children’s
Hospital, Victoria, Australia, divided according to injury severity (mild,
moderate, severe) and age at insult (2-7 years, 8-12 years) and assessed
acutely, and at 12, 30 months and 10 years post-injury on a standard meas-
ure of intellectual ability. Recruitment was consecutive admissions and the
study was prospective and longitudinal, with a between factor design, with
injury severity and age at insult as the independent variables.
Results: Analyses of group differences identified a significant effect of in-
jury severity for all cognitivemeasures,withmore severeTBIassociatedwith
poorer outcome. Time since injury impacted outcomes for verbal skills only,
and stable performances were observed between 30 months and 10 years
post-TBI across all cognitive domains. Regression analyses showed that so-
cial risk and age at injury were important predictors of 10 year outcomes.
Conclusions: This study has confirmed the high risk of persisting and
global deficits associated with severe TBI in childhood. Contrary to
previous speculation about ‘growing into deficits’, children with severe
TBI have more protracted recovery periods, but do not continue to lose
ground. By 30 months post-insult recovery appears to stabilize and chil-
dren begin to make appropriate developmental gains.
Correspondence: Vicki A. Anderson, Psychology, Royal Children’s Hos-
pital, Flemington Road, Parville, VIC 3052, Australia. E-mail: vicki.
anderson@rch.org.au 
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