MODELING REACTION TIME DISTRIBUTIONS INCREASES THE STATISTICAL POWER OF COGNITION TESTING

ABSTRACT METHODS (cont.)

BACKGROUND: Drug development clinical trials often include tests of cognition to assess participants’ cognitive
performance during individual testing sessions. The testing sessions, designed to measure cognitive domains (such as

RESULTS

- Parameters describing subject-level RT distributions were obtained by Bayesian estimation of population models
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Figure 2. Fitting a Diffusion Model to Cognition Test Results in Drug Development
Clinical Trials

Figure 5. In Simulated Trials of a Drug Having an Underlying Drift Effect Size of 1 (Drugvs. Placebo): DISCUSSION

The Drift Parameter Demonstrated a Larger Effect Size Compared to Mean Log-RT

- Analyzing subject-level responses during cognitive testing recovers information lost by

METHODS

- Reaction times (RT) were extracted from subject-level performance data during the Cogstate battery, a widely
used computerized cognitive test

- Cogstate tests consisted of Detection (assessing psychomotor function), Identification (assessing attention),
One Card Learning (assessing visual learning), One Back (assessing working memory); Note: the One Back task
was not included in the current investigation because no healthy control data were available for this task)

- Because the Cogstate Detection task has a single component (reaction time), the diffusion model is
not identifiable, therefore the shifted Wald diffusion model was utilized for this task

- Baseline Cogstate data from 7 clinical trials in patients with a diagnosis of schizophrenia or bipolar depression
were compared to normative data obtained from healthy subjects
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100% of trials detect statistically significant difference in drift parameter
14% detect difference in mean log-RT

Average effect size among drug vs. placebo trials:
Drift parameter = [0&:]<

Mean log-RT parameter = (0 ¥/

mean log-RT, the latter being a widely used method for analyzing cognitive
performance data

- The ability to correctly classify subjects with schizophrenia or bipolar depression
(versus healthy controls) was improved by 4-12 percentage points using ex-Gaussian
or Wiener diffusion models of baseline Cogstate data

- In conclusion, modeling subject-level RT distributions is superior to the typical use of
single performance metrics and improved analysis methods may increase the statistical
power to test specific hypotheses of cognition in clinical trials
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