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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.
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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 I'T 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



Signed Statement

I certify that this work, except where specified in the text, contains no material which has
been accepted for the award of any other degree or diploma in my name in any university
or other tertiary institution and, to the best of my knowledge and belief, contains no
material previously published or written by another person, except where due reference
has been made in the text. In addition, I certify that no part of this work will, in the
future, be used in a submission in my name for any other degree or diploma in any
university or other tertiary institution without the prior approval of the University of
Adelaide and where applicable, any partner institution responsible for the joint award of

this degree.

I give consent to this copy of my thesis when deposited in the University Library, being
made available for loan and photocopying, subject to the provisions of the Copyright Act
1968.

The author acknowledges that copyright of published works contained within this thesis
resides with the copyright holder(s) of those works.

I also give permission for the digital version of my thesis to be made available on the web,
via the University’s digital research repository, the Library Search and also through web
search engines, unless permission has been granted by the University to restrict access for

a period of time.

SIGNED: ... ... DATE: ...

XV



Acknowledgements

I would like to thank my supervisors, Emeritus Professor Ted Nettelbeck and Pro-
fessor Nick Burns. Your advice and support has been invaluable. Ted suggested the
original idea for the project and provided me with encouragement and expert guidance
throughout my candidature. I am grateful to Nick for his technical assistance and novel
approach to statistical analysis. I am privileged to have had you both as advisors and

mentors.

I gratefully acknowledge the support of Duncan Ward and the staff at Sydac Pty
Ltd who donated their time to the development of the custom driving simulator used in
this thesis and provided me with office space, support, and materials during the early

stages of the project. Your generosity and expertise were sincerely appreciated.

I also acknowledge the staff at SimWorx for their advice and technical assistance

during the latter stages of the project.

Thank you to my family, friends, and colleagues for your support throughout my
candidature. The journey has been challenging at times but your encouragement and

interest kept me motivated to achieve my goals.

Most of all, thank you to all of the participants who volunteered their time. I am
particularly thankful to those participants who assisted in recruiting others to the project.
I am grateful to have met many kind, generous and interesting people during this process.

This thesis would not have been possible without your enthusiastic participation.

Xvi



Dedication

This thesis is dedicated to my parents
Susan and Anthony
and my grandparents

Tvan and Audrey

Xvil



	TITLE: Cognitive Predictors of Driving Ability in Older Adults
	Contents
	List of Tables
	List of Figures
	List of Acronyms
	Abstract
	Signed Statement
	Acknowledgements
	Dedication


