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Brain Activity During On-Road Driving Evaluations of Individuals with
Schizophrenia: Insights and Development of a Driving Support System
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In this study, the driving skills and brain activity of individuals with
schizophrenia undergoing stable treatment were compared with those of healthy controls using
functional near-infrared spectroscopy (fNIRS) and a driving simulator that closely resembles real
vehicle environments. Twenty individuals with schizophrenia and twenty healthy controls participated

in varying speed brake tasks and curve driving tasks. The results indicated no significant
difference in task performance between the groups. However, brain activity showed a significant
difference in the left and right prefrontal cortex during emergency braking tasks at 100 km/h. No
significant differences were observed for the 50 km/h brake tasks and curve driving tasks.
Furthermore, upon investigating the correlation between brain activity and driving skills in the
forty participants with schizophrenia, a correlation between brain activity and brake response was
revealed.
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Figure 1 Arrangement of CW-fNIRS probes and channels (CH1-4: Right dorsolateral prefrontal cortex,
CH7-8: Frontal pole, CH13-16: Left dorsolateral prefrontal cortex) and Photos of the Honda DS usage.



Table 1 Correlations among fNIRS HbO activation changes and simulated driving performance (r)

driving performance Right DLPFC PFC Left DLPFC

50km Braking for car that pulls out

People with schizophrenia (N=20) -.423f .089 -.293
Healthy controls (N=20) -.384f -173 -.203
100km Braking for car that pulls out

People with schizophrenia -.275 -.241 -518*
Healthy controls -.355 -.262 -582**
Variation coefficient of

steering angle on left carb

People with schizophrenia .091 .106 .320
Healthy controls -.099 110 -.168
Variation coefficient of

steering angle on right carb

People with schizophrenia .340 .290 215
Healthy controls .097 -.102 .082

F<.10: *<.05: * %<0l

DLPFC: dorsolateral prefrontal cortex, FP: Front Pole
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