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ABSTRACT RESULTS
Methodological Question Being Addressed. Can taking into account diurnal variation in cognitive 
functioning help to enhance signal detection in clinical trials of pro-cognitive agents for schizophrenia?
 
Introduction. Circadian rhythms exert changes in cognitive functioning over the course of the day. Patients 
with schizophrenia are known to have profoundly disturbed circadian rhythms that can affect their cognitive 
functioning. Diurnal variations in cognitive functioning were analyzed by examining the impact of time of day 
on baseline composite MATRICS Consensus Cognitive Battery (MCCB) scores. Next, post hoc exploratory 
analyses were conducted in two Phase 2 clinical trials to examine whether taking into account consistency in 
the timing of neurocognitive administrations between the baseline and endpoint visits could affect signal 
detection. 
 
Methods. For the diurnal variation analyses, 1,971 baseline MCCB assessments administered in the U.S. 
were aggregated across 8 separate schizophrenia clinical trials. The assessments were divided into five 2-hour 
time intervals based on the start-time of the assessments (varying from 8:00 am to 5:59 pm) and then 
analyzed for differences by time interval. Next, two Phase 2 schizophrenia clinical trials were used to explore 
the impact of diurnal variation on precognitive signal detection. We separated subjects into those with 
consistent (+1hr) versus inconsistent (>1hr) timing of neurocognitive battery administrations between their 
baseline and endpoint visits, and then compared the subgroups.  
 
Results. Time of day exerted a significant effect on baseline composite MCCB scores (p=.001), with 
composite scores varying more than 7 points over the course of the day for analyses across 30-minute time 
intervals. Follow-up contrasts with Bonferroni correction for multiple comparisons revealed significant 
differences among multiple temporal epochs. Next, analyses examined whether taking into account 
consistency in the time of day of neurocognitive administrations between the baseline and endpoint visit 
could affect signal detection. The first clinical trial was a 12-week placebo-controlled trial of an add-on 
therapy for cognition using the MCCB among subjects with schizophrenia stabilized on antipsychotic therapy 
recruited from the US (n=170).  These analyses revealed that the treatment effect continued to favor drug over 
placebo for subjects with consistent assessment timing, whereas no trend was evident among subjects with 
inconsistent timing. The second clinical trial was of a broad-spectrum antipsychotic used to treat acutely ill 
subjects for 6-weeks among patients with schizophrenia recruited from the US, India, and Romania (n=363).  
Cognition was assessed using the Brief Assessment of Cognition in Schizophrenia (BACS). These analyses 
revealed that the consistent timing group showed a more robust treatment response as compared to the 
inconsistent timing group. 
 
Conclusions. Cognitive functioning ebbs and flows over the course of the day.  Maintaining consistency in 
the time of day of neurocognitive administrations between visits can help to enhance signal detection in 
clinical trials of pro-cognitive therapies.

N=18 N=28 N=52 N=40 N=44 N=25 N=29 N=23 N=25 

-8 

-6 

-4 

-2 

0 

2 

4 

6 

8 

8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 

Av
er

ag
e 

C
om

po
si

te
 T

-S
co

re
 

N=14 

Broad-Spectrum Trial:  Average BACS Composite 
T-Score (SE) at Baseline by Time of Test 

Administration
  

Based on N=298 baseline BACS assessments initiated between 8:00am and 5:59pm with composite scores available.  Tests 
which spanned two days or exceeded 2.5 hours in length are excluded.  

INTRODUCTION 
!  Circadian rhythms exert changes in cognitive 

functioning over the course of the day1,2
!  Patients with schizophrenia are known to have 

profoundly disturbed circadian rhythms that can affect 
their cognitive functioning3

!  Diurnal variations in cognitive functioning were analyzed 
to determine whether accounting for time of day effects 
could enhance signal detection in clinical trials of pro-
cognitive therapies


!  For the diurnal variation analyses, 1,971 baseline MCCB 

assessments conducted in the U.S. were aggregated 
across 8 separate schizophrenia clinical trials
"  Assessments were divided into 2-hour time intervals based 

on their start-time (varying from 8:00am to 5:59pm) and 
then analyzed for differences by time interval

!  Next, two Phase 2 schizophrenia clinical trials were 
used to explore the impact of diurnal variation on pro-
cognitive signal detection

!  We separated subjects into those with consistent (+1hr) 
versus inconsistent (>1hr) timing of neurocognitive 
battery administrations between their baseline and 
endpoint visits, and then compared the subgroups
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CONCLUSION 
!  Maintaining consistency in the time of day of neurocognitive administrations between visits can help to enhance 

signal detection in clinical trials of pro-cognitive therapies

Impact of Consistent vs. Inconsistent Timing of 
Neurocognitive Assessments on Signal Detection

*  Based on N=1926 baseline MCCB assessments initiated between 8:00am and 5:59pm with composite scores available.  
Tests which spanned two days or exceeded 2.5 hours in length are excluded.  Average composite scores are ANCOVA 
least squares adjusted means, with age, gender, and study protocol included as covariates.    
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Add-On Therapy: MCCB Test Changes from  
Baseline to Day 84 

ALL SUBJECTS (N=139) CONSISTENT ASSESSMENT TIMING 
FOR BASELINE & ENDPOINT (N=58) 

!  Time of day exerted a significant effect on baseline composite MCCB 
scores (p=.001), with highest scores occurring in the 8am-10am 
interval and lowest scores in the 10am-12pm interval. Follow-up 
contrasts with Bonferroni correction for 10 multiple comparisons 
revealed significant differences among the 10am-12pm time period as 
compared to both the 8-10am (p=.001) and 12-2pm (p=.001) periods. 
The 8-10am time period also yielded higher scores than the 2-4pm 
period, although not statistically significant using the Bonferroni 
correction (p=.008).  
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N=           

Average MCCB Composite T-Score (SE) at 
Baseline by Time of Test Administration  

ALL SUBJECTS (N=231) 
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Broad-Spectrum Therapy: BACS Test Changes from  
Baseline to Day 42 

CONSISTENT ASSESSMENT TIMING 
FOR BASELINE & ENDPOINT (N=84) 
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