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Figure 4. Median RT 
of Bipolar (purple), 
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(green) patients 
alongside age-
matched healthy 
controls (red) 
across 5 RT tasks:
(1) Tapping
(2) Fixed Simple
(3) Jittered Simple
(4) Jittered Choice
(5) Jittered Simon
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• While slowing was observed in individuals with bipolar 
disorder and schizoaffective disorder, individuals with 
schizophrenia surprisingly performed on par with controls

• Typically those with schizophrenia demonstrate the 
greatest deficits in cognitive speed with schizoaffective 
disorder and bipolar disorder following respectively1

• Tapping Task
• This impairment is normally seen even in the simplest 

tasks requiring little to cognitive processes.3 Here, we 
see no intergroup differences in reaction time.

• Findings do not appear to be confounded by differences in 
age, gender, years of education, or group accuracy

• Analysis of ordering effects and medication between 
groups does seem to explain surprising results

• Is it possible that the deficit may rest at a higher level of 
cognitive functioning?

• Larger samples may provide more direction

• Schizophrenia Spectrum Disorder
• The patient population includes individuals with schizophrenia, 

schizoaffective disorder, and bipolar disorder
• Patients diagnosed based on the Structured Clinical Interview 

for DSM-5 

• The BRREF Task
• Button Release Reaction Function task
• 5 subtasks with increasing difficulty scored using RT. 

Participants are expected to release buttons when prompted 
with proper stimuli. 
• Fixed tasks have a constant time interval (2.5 sec) between 

stimuli while jittered vary (2-3 sec). 
• For simple tasks, the dot appears on only one side of the 

fixation cross, where choice tasks unpredictably appear 
either right or left of the fixation cross.

• The simon task requires participants to respond by releasing 
the button opposite of the side the stimuli appears of the 
fixation cross.

• 60 Trials completed for tapping task; 16 trials completed using 
each hand for the remainder of the tasks

• Tasks ordered randomly 

• Analysis of reaction time in 5 fundamental speed-
dependent tasks did not reveal a cognitive deficiency in 
schizophrenia and reveals minimal slowing in bipolar and 
schizoaffective disorders

• Initial results suggest a promising approach towards the 
detection of a generalized vs specific mechanism in 
schizophrenia, but a larger sample size is needed to 
determine if the initial surprising results will continue to 
present. 

• Cognitive Deficit
• Cognitive impairment in schizophrenia is highly prevalent in 

adults with schizophrenia and has been found in adolescents 
who later come to develop the disease.1

• Mapping this deficit as well as understanding its patterns will 
provide a clue to the central pathology of the disease. 

• Reaction Time (RT) Tasks
• Deficits in cognition such as those dealing with perceptual 

processes, memory retrieval, and attention can be identified 
using RT tests.2

• Reaction time tasks are a powerful tool to detect disruptions in 
these areas.

• Generalized Model of Cognitive Deficiency
• Impairment seems to surface in many aspects of cognition 

across various domains. Is it possible that there is a basic 
underlying mechanism that can describe the deficiencies in all 
other aspects of cognition?

• Or should the cognitive deficit be described more as a coalition 
of specific deficiencies with varying levels of impairment?

• Elementary levels of cognition often have speed dependent 
properties. RT assessments can be used to evaluate intergroup 
differences for shared variance and a globalized deficiency
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Figure 3. Median RT 
of Schizophrenia 
(blue) alongside 
healthy controls 
(red) across 5 RT 
tasks:
(1) Tapping
(2) Fixed Simple
(3) Jittered Simple
(4) Jittered Choice
(5) Jittered Simon

Evaluate the effectiveness of a new RT test in individuals with 
schizophrenia, schizoaffective disorder, and bipolar disorder. 
Analyze basic cognition at its most fundamental level.
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1) Tapping Task
2) Fixed Simple RT Task
3) Jittered Simple RT Task
4) Jittered Choice RT Task
5) Jittered Simon RT Task

Figure 5. Median RT 
data distribution of 4 
diagnosis conditions. 
Individual points 
represent median scores 
from each participant in 
each of the five tasks.

Task Cohen's D

Tapping 0.116

Fixed Simple 0.226

Jittered Simple 0.222

Jittered Choice 0.086

Jittered Simon 0.321

Task Schizophrenia Schizoaffective Bipolar

Tapping 0.263 0.128 -0.004

Fixed Simple 0.076 0.082 0.476

Jittered Simple 0.193 0.183 0.273

Jittered Choice -0.134 0.173 0.153

Jittered Simon -0.091 0.448 0.49

Control Schizophrenia Schizoaffective Bipolar Statistic P-value
n 16 12 17 17

Mean Age (SD) 45 (11.16) 40.5 (11.58) 42.06 (10.62) 38.94 (8.23) F(3)=1.003 0.398
Male: Female Ratio 0.78 1.4 1.13 1.67 X^2=1.55 0.67

Years Education (SD) 14.63 (2.28) 13.83 (2.08) 14.71 (3.18) 13.88 (2.47) F(3)=0.506 0.68
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Figure 6. 
Cohen’s D for 
disorder 
specific RT 
differences 
across 5 task 
domains

Figure 2. Patient Cohen’s D for each 
of the 5 RT tasks

Figure 1. median RT data distribution 
control and patient conditions. Individual 
points represent median scores from 
each participant in each of the five tasks.


