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Predictable neuropsychological test on driving ability for patients with
brain disorder
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Abstract

The aim of the present studies was to develop a predictable neuropsychological test on
driving ability for patients with brain disorders. The purpose of the first study was to
identify the present status of the predictable neuropsychological tests through meta-analysis.
All articles that investigated the relationship between on-road driving ability and
neuropsychological tests for patients with brain disorders were collected from a medical
literature database. The mean value or odds ratio of the collected articles was synthesized.
Overall, Trail Making Test-A (TMT-A) and Compass showed high effect sizes (-1.07 and
1.12 respectively). These tests related to several cognitive functions, including attention and
spatial cognition. Therefore, it is considered that diverse cognitive functions may underlie
driving ability.

In study two, principle factor analysis was conducted to clarify the structure of driving
related cognitive functions by using neuropsychological test results. The study sample
included 116 patients with brain disorders who underwent on-road evaluation. Three
factors were generated and interpreted: attention, spatial cognition, and executive function.
Significant correlation was shown between factors one and two (attention and spatial
cognition) and on-road evaluation results (r = 0.47, 0.52). These results revealed that visual
attention and spatial cognition may be relevant when developing a predictable
neuropsychological test.

Based on the two studies, we developed a predictable neuropsychological test for driving
ability. We conducted a retrospective survey of participants with brain disorders who
underwent on-road evaluation. Data from 80 participants out of the eligible 116 was
randomly extracted to conduct logistic regression analysis, entering neuropsychological test
results as independent values and on-road evaluation results as dependent values. Logistic
regression analysis suggested that TMT-A and Kohs block design test (KBDT) was the best
combination. This model correctly classified 77% of the remaining 36 participants, with
80% on sensitivity and 76% on specificity. The combination of TMT-A and KBDT may be
effective when screening driving-related cognitive functions, including search, prediction
and decision.

Finally, the clinical utility was confirmed. After analyzing the five cases, it seems apparent
that aphasia, hemiplegia, and severely declined cognitive function such as visual memory
decrease the predictive accuracy. Predictive accuracy of the developed test was not 100%;
therefore, the test should be used with a consideration for the psychometric property and
limitations, particularly for the patient with factors that may decrease predictive accuracy.
Further studies with an increased number of participants are needed to determine whether
adding factors such as hemiplegia increase predictive accuracy.
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