Cognitive Working Group Discussion  
1:00- 4:00pm 13 March 2006
Attendees

Cam Carter (UC Davis), Greg McCarthy (Duke), Michele Diaz (Duke), John Lauriello (UNM), Judy Ford (Yale), Cindy Wible (BWH), Liv Trondsen (UCI), Steven Potkin (UCI), Stuart Wallace, Daniel O’Leary (Iowa), Tyrone Cannon (UCLA) 
Agenda

1. Review Auditory Oddball (AO) & Sternberg Item Recognition Paradigm (SIRP)

a. Why is the activation decreased in the AO for Schizophrenics (Sz) and increased in the SIRP, relative to controls?
b. What overlap is there in activations across the AO and SIRP?
c. Should we consider new ROIs to investigate?
d. What is the relationship between activations and performance or activations and symptoms?
e. How can we integrate the Breath Hold (BH) and Sensory Motor (SM) task calibration methodology into our analyses?
2. New Tasks

a. What task(s) do we want to incorporate as we move forward?

b. What do we want the tasks to capture/reveal?

c. What is the purpose of the task(s) in relation to the fBIRN project?

d. How much overlap, if any, is necessary between PII tasks and the new tasks?
1. Preliminary Examination of Data*
*Note about data: data represent a peri-event signal averaging approach.  HDR Averages and t-maps based on a correlation between a canonical template and the response.  No corrections for multiple comparisons, comparisons between conditions. 

**It’s difficult to discuss data when we’re not all looking at the same thing. Raised the need for technology that would allow remote users to view the same exact display (not just distribute same data set).

SIRP Data 

1. Patients showed a stronger and greater extent of activation in left motor cortex than controls.  Why?

- One hypothesis: If patients are slower to respond, they would spend a longer period of time completing the task than controls, which may influence extent of activation and size of response.


2. Healthy controls elicit a linear response in response to load level.  

3. Patients showed greater activation at load levels one and three than controls.  At load level 5 patients and controls elicit comparable activation to controls.  Patients during the encode period showed a large increase in signal, compared to healthy adults, even at load 1.  Signal increased and leveled off at loads 3 and 5.  There was not a curvilinear response. (e.g., increase then decrease at highest load level).

- Perhaps a lack of response decrease at highest level is due to heterogeneity of patients.  
- We should analyze patients by breaking them down into groups based on interesting clinical characteristics, such as

Positive vs. negative symptoms


Medication effects


Cognitive performance


Employed vs. unemployed


Duration of illness


Performance data (percentage of target matches, RT differences)
CC: examine disorganization symptoms, separately from positive or negative symptoms


CC: examine frontal lobe activation based on symptomatology

-Disorganization symptoms include: conceptual disorganization, grooming problems, bizarre behavior, thought disorder, etc. 

CC: need to analyze behavioral data

4. How do we capture the 3 load levels in the analyses?  E.g., linear, trend function, etc.
5. Fusiform gyrus activation distinct from other areas.  We only see a response during the encode period, it’s flat during duration of period.  Although controls and patients show a similar pattern of response, patients had much smaller amplitude of response (approximately half).

6.  Which load level is an appropriate comparison to AO?

- GM/TC: In some ways load 1 SIRP is similar to AO, in that you have one thing to remember to respond to.

7. Increased activation in patients, especially in frontal regions may be compensatory activation in response to poor initial encoding activation 


8.  There was no measurable activation in the hippocampus in either patients or controls.
- Why? If the hippocampus is most active during encoding and retrieval, and our SIRP is entirely an encode/retrieve task, (i.e., no delay/maintain interval) one would expect no differential activation in the hippocampus.

Auditory Oddball Data

1. Patients and controls showed similar patterns of activation 
a. In both patients and healthy adults, targets elicit activation in numerous areas including: middle frontal gyrus bilaterally, inferior parietal lobule, superior temporal gyrus.  
b. Standards elicit very little activation.  Due to the adaptation design.

2. Patients and Controls differed

a. In visual cortex, control subjects show a strong response and patients show no measurable response.  Because this is in response to an auditory stimulus, we have postulated that it might be related to a general orienting response.  

b. We also found activation for controls in brainstem, further analyses of this activation revealed that it this is most likely related to motoric response.

c.  The most notable difference between patients and controls is in the size of the response.  Patients elicited a response approximately half the size of controls. 
d. Controls showed a large response in thalamus, small to little response in patients. 
3. Behavioral Performance

a. Patients and controls were similar in accuracy, although most likely patients have slower reaction time. 

How should data analyses proceed?

1. Should we include additional ROIs?  If so, how should these ROIs be chosen and defined?
2. Should we use an automated ROI drawer?

a. The problem with using Freesurfer or another automated ROI drawer is that it’s success depends enormously on the quality of the anatomical data.  Our data may not be of high enough quality.  Additionally, automated programs take an extensive period of time to analyze (e.g., 2-3 days per subject), which may not be feasible for the size of the data set (240+ subjects).
b. A Talairach ROI program (e.g., WFU pick atlas) is quicker, probably more feasible for the short term/size of the data set.

c. Perhaps a subset analyses could be done.  
i. Pick a site with good anatomicals and try the Freesurfer analysis route, for other sites try pick atlas 

ii. pick a site with good anatomicals and try both Freesurfer and WFU pick atlas analyses routes and compare % voxel overlap
iii. Iowa data might be a good subset, since it’s complete, and already analyzed with FIPS and Duke analysis method.

3. Why is there decreased activation in patients relative to controls in the AO and increased activation in patients vs. controls in SIRP?

a. It could relate to an impairment in stimulus encoding across both tasks.  In AO it manifests itself as smaller amounts of encoding activation to targets, in SIRP it manifests itself as greater recruitment of resources to compensate for the poor initial encoding. 

4. **Need the ability to generate a query of all the relevant illness measures / psychological tests, subject demographics, characteristics, neurocognitive data, etc.  these could inform future analyses.
2. Task Design

1. With such a large data set, what is the most appropriate task (s)?
2. What is our goal in task development?

a. To develop a resource, an arsenal of reliable cognitive tasks that might be useful for the field? This resource would be relevant to schizophrenia because it’s our test population, but also broad in applicability to other patient populations. 
b. The task should be something that activates ventral affective system.
c. When we have used the event-related Emotional Oddball (EO) on high risk subjects we saw large responses to task irrelevant emotional stimuli.  But the Amygdala was not activated.
d. What makes EO useful task for sz subjects?  
i. One of the earliest symptoms in prodromal subjects is that they have neurocognitive deficits related to attention, and negative (affective) symptoms.  This suggests a breakdown in the fronto-limbic system precedes the full onset of symptoms. 
ii. But if they are having negative symptoms/emotional blunting, wouldn’t that suggest they would have less activation to emotional stimuli?

iii. Another explanation is that they attach the wrong salience to internal/external events and have a large affective response, but are unsure of what to respond to.  i.e., they’re having a strong response to something that is irrelevant to the task.  
iv. Patients also have verbal wm deficits.  We could use a single word task in which people make prosody/semantic judgments about words presented singly.  The words are spoken with an emotional prosody (mad, sad, happy, etc); participants make a judgment about prosody or categorization (e.g., gender of speaker).
e. If we use the EO do we have to be sensitive to patient type?  Will paranoid patient respond to emotional items more strongly than undifferentiated/disorganized?
f. What about using a task with emotional morphing (e.g., start neutral morph into fear or anger)

g. How does present emotional state affect performance and response to emotional stimuli?  Wang et al suggest that state can greatly influence response to identical stimuli.
3. What about dropping the event-related EO in favor of blocked executive task or a blocklette (12 sec blocks)?

a. Perhaps using movie clips as the stimuli. 
i. Problems with using movies are:

1. It’s difficult to use audio because it’s more difficult to control for words. 
2. How do you incorporate a task (e.g., button press to rectangles)?    
3. How do you rate movies? And on what characteristics?  
4. How do you control for difference of response across individuals?  
5. What about cross-over/halo effects?  If the emotional film clips elicit emotions well, how long will the emotional response last, how will this influence the response elicited, influence ‘neutral’ or ‘baseline’ blocks?
ii. If we use a blocked task, we could add another cognitive task.
b. There are concerns over using a blocked design.

i. CC: over the course of a block, subject engagement can vary.  Are the subjects awake, encoding the blocks etc?  Are they encoding to the same degree across a block?

ii. CC: Do you need a behavioral response or GSR to further inform? 
iii. CC: the other concern over a blocked design is the lack of ability to look at functional connectivity. 

c. There are also concerns over incorporating a task with the emotional stimuli.  As soon as you involve a task, you will recruit dorsolateral PFC/ executive system.  While, emotional stimuli presented without a task, will cause decrease in DLPFC.  
d. CC: Ann Kring has a hypothesis that Sz process emotional stimuli and stimuli in general the same as controls, but they fail to make the associations with the emotional response and the eliciting stimulus, and so are unmotivated to perform/behave in a certain way.

4. We need to have some amount of overlap with the previous Phase II tasks.  To replicate previous results would be valuable. 
5.  CC: Given that you are creating a suite of tools that should be a resource for users all across the world, what would be the cognitive systems that you would want your suite of tools to tap into?

a. The tools have to be related to schizophrenia because they are our test population.  But second, they should relate to neurocognitive impairment.

b. The interplay between emotion and cognition is a key to understanding a number of disorders. Having a task that could tap into this, would be valuable to a number of psychiatric disorders as well as normal cognition.
c. Being able to identify what is or is not a relevant stimulus is a key deficit in Sz.  It would be important to the SZ literature to investigate this theme. 

6. CC: Three themes of dysfunction in Sz: Early sensory processing deficits, Cognitive control deficits, and Hippocampus dysfunction – memory encoding and retrieval problems in relation to the HC.


