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Schizophrenia



1. Canonical correlation between sets of critical test 

scores in each battery = .91.

2. Pearson r between composite scores = 0.85.



Schizophrenia Effect Sizes for IntegNeuro & 

MCCB Composites
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Means (and SEs) for factor scores on PCA-derived domains of general 
and social cognition in first episode schizophrenia (FES) (N=56). FES 

scores were standardized to control (n=112) norms. Results confirmed 
in new sample of N=59

(from Williams, Whitford, Flynn, Wong, Liddell, Silverstein, Galletly, Harris, & Gordon Schizophr Res. 2008)



General and Social-emotional 
cognitive measures predict functional 
status, explaining up to 79% 
variance in 

Social and Occupational Functioning (SOFAS)

Quality of Life (WHOQOL)

Williams, Whitford, Flynn, Wong, Liddell, Silverstein, Galletly, Harris, 

& Gordon. (2008).  Schizophrenia Research.



Neurodevelopmental context: 
Progressive Grey Matter Loss in Superior Temporal and Inferior 
Frontal Regions  after 2.5 years  from first onset of schizophrenia  

Farrow , Whitford, Williams et al (2005). Biological Psychiatry;  Whitford et al (2006). Neuroimage



J Psychiatry Neurosci 2009;34(1)



Depression



Joffe et al (2009) Human Brain Mapping

In people with moderate+ depression, the BDNF Met alle is

Associated with loss of hippocampal grey matter (n=467)



Depression severity 

-10

-8

-6

-4

-2

0

2

4

6

8

Working Memory frontal region Val/Val

Met66

Working memory ERP

-7

-6

-5

-4

-3

-2

-1

0

1

0 4
0

8
0

1
2

0

1
6

0

2
0

0

2
4

0

2
8

0

3
2

0

3
6

0

4
0

0

4
4

0

4
8

0

Emotion ERP  (VPP)  Frontal region Met66

Val/Val

Emotion ERP

BDNF Met66

Gatt et al (2007)  J Integrative Neuroscience

The relationship between the BDNF Met66 allele and 

altered brain activity predicts symptoms of depression .

Brain activity is assessed by ERPs for Emotion and Thinking 

(working memory) tasks 



Gatt et al (2009) Molecular Psychiatry 

A pathway to depression and anxiety 

Interaction of BDNF and Early life 
stress predicted a cascade of effects

• loss of brain grey matter

• increased heart rate

• increased depression and anxiety 
symptoms

• associated cognitive thinking 
problems in response speed and 
impulsivity 

Genetic 

Brain  

Body arousal  

Symptoms &

Cognition  



c

iSPOT
Large, multi-site clinical trial for depression treatment, to 

determine which treatments work for whom

19 sites – across USA, Europe, Australia, and Africa

N = 910 as of August 30, 2010

First publications will report on N=1000

Head of Publication Committee: A. John Rush

All sites acquiring cognition, ERP, and symptom data

300 SNPs

4 sites for MRI/fMRI/DTI



ADHD



Williams et al. (2010). Pediatric Neurology

Thinking  markers of general cognition. ADHD: n=175  
Confirmed in second n=175
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norms



ADHD: markers: brain basis 

They correlate with 

 Enhanced EEG Theta power 

(relative to Beta)

 Reduced brain activity in 

Sustained Attention  & Impulsivity tasks 

(P450 ERP for CPT

N200 ERP for Go-NoGo)

Reduced body arousal 

(heart rate) 

Williams et al. (2010). Pediatric Neurology



Williams et al (2008). Biological Psychiatry
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Emotion  markers of emotional cognition. ADHD: n=50 (subset of n=175)  



Cover Article

They correlate with

alterations in emotional brain activity.

Reduced and slowed activity in occipital cortex, measured by ERPs

ADHD: Emotion markers: brain basis 



Anorexia Nervosa 



Hatch et al (2010). Int J Eating Disorders 

Thinking  markers of general cognition. Anorexia Nervosa: n=42  
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Anorexia Nervosa; n=42;  z scores vs norms 



Hatch et al (2010). Int J Eating Disorders
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Thinking  markers improve with refeeding treatment in Anorexia Nervosa



Hatch et al (2010). J Psychiatry & Neuroscience

Anorexia Nervosa:
Emotional processing task 
performance and ERPs (shown here) 
DO NOT improve after treatment. Underweight Posttreatment

Controls



MCI, Alzheimers



Memory marker shows distinct profile of correlates with 
brain measures (EEG/ERP) in MCI and Alzheimers Disease

Liddell et al (2007). J Integrative Neuroscience



Implications - I

• Integration of genetic, psychophysiological, cognitive, life 
history, and personality data can increase our ability to 
model the etiology and development of psychopathology.

• Large normative database, and common testing platform 
for studies of multiple disorders can assist in identifying 
common vs. unique mechanisms and pathways across 
disorders.

• Consistent with the NIMH Research Domain Criteria 
(RDoC) initiative, this can lead to more effective ways of 
conceptualizing, classifying, diagnosing, and treating 
mental illness.



Implications - II
• Treatment effects can be examined at multiple levels, in 

an integrated fashion, with clear reference to age- and 
gender-matched population norms.

• Large and growing database can serve as the basis for a 
personalized approach to treatment and prognosis.

• BrainNet approach can address 2 major reasons cited by 
pharmaceutical companies for abandonment of CNS R&D 
efforts: 

– 1) lack of appropriately characterized patient and control subjects 
– by having large normative and clinical groups (e.g., 1000 
depressed patients for iSPOT)

– 2) lack of valid biomarkers of endpoints for the condition being 
studied 


