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Abstract

The main aim was to investigate functional predictors of driving ability in older

adults. The principal focus was on cognitive predictors, but visual and physical func-

tion measures were also included. The cognitive assessments reflected domains identified

as most relevant to driving outcomes, including visual attention, processing speed, and

general cognitive functioning. The specific cognitive tests included the Useful Field of

View Test� (UFOV�), which is notable for its consistent relationship with a broad range

of driving outcomes; and Inspection Time (IT) and ProPerVis, assessments of process-

ing speed and crowding across the visual field, respectively, which have not previously

been investigated in relation to driving outcomes but have potential as screening tests.

A secondary aim of the thesis was to investigate methodological issues concerning use of

driving simulators.

Five studies formed a sequential program of research. Study 1 examined factors

contributing to performance on the UFOV�; although the UFOV� has been extensively

used in past research, its psychometric properties are not yet well understood. The

results from Study 1 showed that UFOV� Subtest 1 primarily reflected low-level visual

function; UFOV� Subtest 2 reflected change detection, processing speed (as assessed

by IT), and general cognitive function; and UFOV� Subtest 3 reflected crowding (as

assessed by ProPerVis), processing speed (as assessed by IT), contrast sensitivity, and

general cognitive function. These results suggested that IT and Crowding may be useful

in predicting driving performance, based on their importance for UFOV� Subtests 2 and

3, which have been consistently linked to important driving outcomes. Studies 2, 3 and

4 investigated methodological issues related to driving simulators, including simulator

sickness, validity, reliability, and usability. The results from Study 2, which investigated

risk factors for simulator sickness, showed that older adults in general are a high-risk

group, as are females and those with a history of motion sickness. Studies 3 and 4 used

a variety of methods to show that the simulator demonstrated reliability, face validity,

content validity, and convergent validity, and was perceived by participants as providing

an acceptable method of assessing driving skills.

xiii



Study 5 investigated functional predictors (cognitive, visual, and physical) of sim-

ulated driving performance on two tasks: a Brake Reaction Time (RT) task and a Traffic

Participation Task. The results from Study 5 showed small but significant correlations

between cognitive test performance (IT, Crowding, and UFOV� Subtest 2) and Brake

RT. For the Traffic Task, only Crowding was significantly correlated with driving per-

formance. Physical activity and visual function were not associated with driving perfor-

mance. These results have implications for current assessment procedures. They suggest

that visual function measures are not generally useful for determining fitness-to-drive, a

conclusion that has important implications for practices at present widespread in many

jurisdictions responsible for driver licensing. Regarding the cognitive measures, it is sug-

gested that the IT and Crowding measures may be useful as screening measures for older

drivers, especially those who are most at-risk. Further research with a broader range of

participants would be needed to establish appropriate test cut-points. Limitations and

further implications of the results are discussed.

xiv
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