
  

  

Abstract— Abnormalities of the visual cortex 
have been promising leads for discovering the underlying 
malfunctions in the brain for peoples with a genetic link 
to schizophrenia. Numerous studies have shown 
confounding evidence of the disease causing a disruption 
of activity in the visual cortex (Foxe et al., 2008 and Yoon 
et al., 2010, for example). During this experiment, 
patients and matched controls were investigated to see, 
comparatively, how visual cortices adapted to changing 
visual stimuli. Eight patients and their matches, matched 
by handedness, gender, age, and ethnicity, were tested 
using a task with a flashing checkerboard that 
continuously changed inter-stimulus intervals (ISI). 
There were 5 different ISI’s ranging from 200ms to 
2550ms. A substantial difference in sensory processing 
was observed. Patients had significantly less brain 
activity in the visual cortex than matched controls 
(p<0.05).  In addition, although patients noticed the 
stimuli, they noticed it later than controls, and they did 
not adapt to changing stimuli.  Furthermore, my data 
support previous data that showed a deficit in P1. These 
findings suggest a dysfunction in visual processing in 
patients with schizophrenia. 

I. INTRODUCTION 

Schizophrenia is a psychotic disorder, categorized 
by a set of positive (enhanced), negative (diminished), and 
cognitive symptoms affecting thinking, emotions, and 
behavior (Javitt & Coyle, 2004). Numerous studies have 
shown confounding evidence of the disease causing a 
disruption of activity in the visual cortex (Foxe et al., 2008 
and Yoon et al., 2010, for example). The aim of this study 
was to determine the sensitivity of visual adaptation as an 
endophenotype for schizophrenia. With P1, a peak in visual 
brain wave activity occurring approximately 100ms after the 
onset of stimuli, deficits established in patients with 
schizophrenia and healthy relatives (Foxe et al., 2008), it is 
beneficial to determine the exact malfunction. It was 
hypothesized that if the inter-stimulus intervals (ISI’s) of 
high-contrast checkerboard flashes varied throughout the 
study, then the sensitivity of adaptation, measured by brain 
wave activity, would be lower in patients diagnosed with 
schizophrenia due to the lack of activity in visual sensory 
processing, as suggested by the P1 deficit. 

II. METHODS 

Written informed consent was obtained from 8 patients 
and 8 controls, aged between 18 and 65, matched by age, 
handedness, ethnicity, and gender. The participant was 
capped with a high-density EEG cap, 64 scalp electrodes, 
and externals.                

 
* This research was supported by the Daniel R. Tishman Neurophysiology 
Lab at Albert Einstein College of Medicine 

 Participants were asked to focus on the blue cross in the 
center of a flashing circular checkerboard as BioSemi 
recorded their reaction to the changing inter-stimulus 
intervals (ISI’s) of the checkerboard. Each time the task was 
run, the high-contrast checkerboard flashed at 5 different 
ISI’s: 200ms, 300ms, 550ms, 1050ms, and 2550ms. The data 
collected was processed through a script in MatLab to 
convert the numbers to figures.  

III. RESULTS 

    Brain activity of controls and patients with schizophrenia 
was compared.  Patients show significantly less activity in 
visual cortex (diffuse blue in bottom panel, Fig 1, p<0.05). 
Patients showed delayed reaction to stimuli and lack of 
continuous adaptation (second box, Fig 2 p<0.05).  Patients  
also demonstrated decreased P1 activity in visual cortex 
(arrows in Fig3). 

 
 

IV. CONCLUSIONS 

Patients demonstrated delayed reaction 
to stimuli, lack of continuous adaptation, and less 
concentrated activity and decreased P1 activity in the visual 
cortex. This research introduces a link between the 
schizophrenia and the inability to adapt to changing 
incoming stimuli. This information is a promising gateway 
to determining if the visual adaptation gene could be an 
endophenotype for schizophrenia. A longitudinal study 
could test if children who go on to develop schizophrenia 
show the same visual deficits at young ages before the onset 
of symptoms, or if a visual adaptation dysfunction is a result 
of the brain changes that accompany the disease.  
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Figure 2. Cluster plot 
showing brain activity 
during a task. Color 
indicates concentrated 
activity. 

Figure 1. Sample 
topography taken at 170 
ms during a task. Darker 
color indicates more 
activity. 

Figure 3. Brain waves taken 
during a task. Arrows 
indicate P1 wave. 


