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Abstract
Objective: To evaluate the predictive validity and potential clinical relevance of the DriveSafe
DriveAware assessment for predicting on-road driving outcomes in medically at-risk drivers.
Design: Prospective cohort study.
Setting: Fitness-to-drive assessment pathway involving a driver licensing authority, medical review clinic,
and occupational therapy driver assessors in the Australian Capital Territory, Australia.
Participants: A convenience sample of 138 drivers referred for occupational therapy driving assessment
because of medical fitness-to-drive concerns.
Methods: Participants completed the DriveSafe DriveAware, comprising DriveSafe and DriveAware subt-
ests, before an on-road driving assessment. On-road outcomes were dichotomised as pass (unrestricted
licence) or fail (conditional licence, reassessment, or licence cancellation). Receiver operating characteris-
tic analyses, Youden’s Index, and classification accuracy metrics were calculated.
Results: DriveSafe DriveAware demonstrated strong classification performance, with 86% sensitivity,
100% specificity, 100% positive predictive value, and 93% overall accuracy. Eighty-seven percent of parti-
cipants were classified as Likely to Pass or Likely to Fail, with 13% classified as Further Testing. No participants
classified as Further Testing achieved an unconditional pass. DriveSafe and DriveAware subtests showed
excellent discrimination (area under the curve= 0.96 and 0.95, respectively). Optimal cut-offs were
broadly consistent with previously proposed thresholds. Drivers who failed the on-road assessment
were older and had lower DriveSafe and DriveAware subtest scores than those who passed.
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Conclusion: DriveSafe DriveAware showed strong predictive validity in this sample and may support tri-
age and clinical decision-making within fitness-to-drive assessment pathways.
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Introduction
Assessingmedical fitness to drive is a high-stakes clin-
ical task with important implications for community
safety, autonomy, and community mobility.1,2 This
is particularly relevant for older adults and people
withmedical or neurological conditions thatmayaffect
driving capacity.1,3Although road traumahas declined
overall in Australia,4 unsafe driving among medically
at-risk drivers remains a concern, creating a need for
timely, evidence-based approaches to identifying indi-
viduals whomay require further assessment or support
with driving reduction or cessation.3,5–7

Driver licensing authorities make final decisions
about licence status, but these decisions rely heavily
on clinical input fromhealth professionals, particularly
general practitioners,who are often required to identify
fitness-to-drive concerns,make recommendations, and
initiate referral for further assessment.1,3,7,8 Although
Austroads provides nationalmedical standards, assess-
ment pathwaysmay vary across jurisdictions, and clin-
icians report uncertainty about the adequacy of
available decision-making tools.1,3,7 Clinicians must
thereforebalance safetywith independencewhenmak-
ing recommendations that can substantially affect
mobility and quality of life.2,5,6

Individuals undergoing fitness-to-drive assess-
ment must meet relevant visual, physical, and cogni-
tive standards.1 Cognitive assessment commonly
relies on brief screening tools, including the Trail
Making Test,9 Montreal Cognitive Assessment,10

Mini-Mental State Examination,11 and Clock
Drawing Test.12 However, these instruments have
shown inconsistent and often limited ability to pre-
dict on-road driving outcomes.13–15 Assessments
intended to support fitness-to-drive decision-making
should demonstrate strong predictive validity,

including acceptable sensitivity, specificity, and pre-
dictive values.13,16–19 They should also be brief,
practical, feasible for clinical use, minimally affected
by education,20 and suitable for people with commu-
nication difficulties such as dysphasia.

DriveSafe DriveAware (DSDA) is a standardised
cognitivefitness-to-drive assessment developedwithin
a functional cognition framework to address some
of these limitations.14,21,22 It combines assessment
of driving-environment awareness with insight
into driving-related performance. Earlier computer-
administered versions demonstrated good-to-excellent
predictive validity for on-road driving outcomes.23–25

Cheal et al.14 reported strong predictive validity for
the iPad-based touchscreenversion inmedically at-risk
drivers; however, this remains the only published
evaluation of that version, using data collected in
2014. Replication in a different cohort, jurisdiction,
referral pathway, and time period is therefore needed
to assess generalisability.

The aim of this study was to evaluate the predict-
ive validity and clinical relevance of DSDA in a
cohort of drivers referred for fitness-to-drive assess-
ment. Specifically, the study aimed to assess its abil-
ity to predict on-road driving outcomes, examine
optimal cut-off scores in relation to previously pub-
lished thresholds, and consider the implications of
these findings for fitness-to-drive assessment in an
independent clinical setting.

Methods

Study design and setting
This prospective cohort study was conducted in the
Australian Capital Territory, Australia, within a
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fitness-to-drive assessment pathway involving the
Driver Licensing Authority (DLA), the Fitness to
Drive Medical Clinic, and occupational therapy dri-
ver assessors.

In theAustralianCapital Territory, individuals con-
sidered at risk of unsafe driving due to age or medical
condition may be referred to the DLA by healthcare
professionals, law enforcement, or other concerned
parties. Referrals are triaged through a multidisciplin-
ary process involving the DLA, Fitness to Drive
Medical Clinic, and occupational therapy driver asses-
sors, and directed to specialistmedical review, occupa-
tional therapy driving assessment, or both. The
occupational therapy driving assessment includes
both a clinical and an on-road component.

Outcomes of medical review may include clear-
ance to drive, licence restrictions, licence cancellation,
or referral for occupational therapy driving assess-
ment. Occupational therapy driving assessments
may result in similar licence recommendations, with
final licensing decisions made by the DLA.

Recruitment and data collection occurred between
August 2022 and June 2024. Ethical approval was
obtained from the Australian Capital Territory
Health Human Research Ethics Committee
(2022.ETH.00046), and all participants provided
written informed consent prior to participation.

Participants
Participants were a convenience sample of adults
referred for occupational therapy driving assessment
either directly by the DLA or following medical
review at the Fitness to Drive Medical Clinic.
Eligible participants were aged 18 years or older,
held an active or recently suspended driver’s
licence, and had been referred due to concerns
regarding medical fitness-to-drive.

Participants met one of the following criteria: (i)
aged ≥70 years without a neurological diagnosis;
(ii) aged ≥70 years with a neurological diagnosis;
or (iii) aged <70 years with a neurological diagnosis.
The age threshold reflects Australian Capital
Territory requirements for medical fitness-to-drive
review (≥70 years for commercial drivers;≥75 years
for private drivers).26 Individuals with communica-
tion difficulties, including dysphasia, were included.

Exclusion criteria were diagnosed psychiatric or
substance-use disorders, failure to meet visual acu-
ity standards for driving,1 and insufficient English
proficiency, as DSDA has not been empirically vali-
dated for use with non-English speakers. Cases were
also excluded where the on-road fail outcome was
attributable primarily to physical rather than cogni-
tive impairment. This was determined by reviewing
occupational therapy driver assessor on-road assess-
ment reports for participants who failed and exclud-
ing cases where the fail was due to physical
limitations affecting vehicle control, rather than
cognitive errors such as impaired observation,
judgement, attention, planning, or traffic negoti-
ation. This criterion was applied because DSDA
assesses cognitive and perceptual aspects of driving
awareness rather than physical capacity to operate
vehicle controls.

Measures

DSDA
DSDA is a standardised, iPad-based assessment of
cognitive fitness-to-drive comprising two subtests:
DriveSafe and DriveAware. The DriveSafe subtest
presents 10 four-way intersection scenes requiring
identification of hazards (maximum score 84), while
the DriveAware subtest comprises two self-rated
and five clinician-rated items assessing awareness
(score range 0–17). Scores are classified using pre-
defined cut-offs: DriveSafe (Safe ≥72; Further
Testing 58–71; Unsafe ≤57) and DriveAware
(Intact ≥13; Further Testing 11–12; Impaired
≤10). These classifications are combined using a
predefined DSDA decision matrix to generate an
overall classification of likely performance on an
on-road driving assessment: Likely to Pass,
Further Testing, or Likely to Fail. Figure 1 provides
a schematic representation of the matrix-based clas-
sification logic. Both continuous scores and categor-
ical classifications were analysed. Because the
overall DSDA matrix classification is categorical
and DSDA does not generate a validated combined
numerical total score, DriveSafe and DriveAware
continuous scores were analysed separately for
receiver operating characteristic analysis. The
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assessment was administered by the occupational
therapy driver assessor as part of the occupational
therapy clinical assessment on a 10.2-inch iPad in
accordance with the DSDA manual.21 The DriveSafe
Intersection Rules subtest was excluded because of
its previously reported limited predictive value.25

On-road driving assessment
The reference standard was performance on an
occupational therapy on-road driving assessment.
This assessment was used as the clinical reference
standard because it provides direct observation of
functional driving performance in real traffic condi-
tions and is used within the Australian Capital
Territory fitness-to-drive pathway to inform licens-
ing recommendations. However, it should be
regarded as a clinical reference standard rather
than an error-free gold standard, as outcomes may
be influenced by route characteristics, traffic condi-
tions, assessor judgement, and performance on a
single assessment occasion.1,6,27

This assessment was undertaken in a dual-control
automatic vehicle over ∼60 minutes and used a
checklist based on the Australian Competency
Standards for Occupational Therapy Driver
Assessors,28 targeting the skills required for an unre-
stricted or Open Area Licence across varied driving
conditions. A driving instructor provided directions
and intervened if required for safety, while the occu-
pational therapy driver assessor assessed perform-
ance from the rear passenger-side seat. Driving
errors, including speed control, lane positioning,
safety checks, and response to feedback, were
recorded. A critical error resulted in an automatic
fail recommendation. Outcomes were classified as
‘pass’, ‘pass with conditions’, ‘fail – reassess after
lessons’, or ‘fail’. For analysis, outcomes were
dichotomised as ‘pass’ or ‘fail’. ‘Pass’ indicated
that the driver met criteria for an unrestricted
licence. ‘Fail’ included ‘pass with conditions’, ‘fail
– reassess after lessons’, and ‘fail’, because these
outcomes indicated that the driver did not meet cri-
teria for unrestricted driving. This dichotomisation
was used because the study aimed to evaluate
whether DSDA could identify drivers who met the
standard for unconditional driving.

Covariates
Additional variables included age, sex, years of educa-
tion, number of reported non-neurological comorbid-
ities, and reason for referral (age-related concerns,
neurological diagnosis ≥70 years, neurological diag-
nosis <70 years). These variables were examined
descriptively because of their potential relevance to
both DSDA performance and on-road outcomes.

Procedure
Following referral and consent, participants com-
pleted the occupational therapy off-road clinical
assessment. DSDA was administered by the occupa-
tional therapy driver assessor as part of this assess-
ment, in accordance with the standardised DSDA
protocol. The DriveSafe and DriveAware subtests
were completed in the fixed sequence specified by
the application, with the clinician supporting adminis-
tration and entering responses or ratings as required. In
all cases, DSDA preceded the on-road driving assess-
ment, whichwas usually conducted on a separate day.
The on-road assessment was then conducted as
described above, with the occupational therapy driver
assessor recording the recommended licensing out-
come. Research data were extracted from the DSDA
report, the occupational therapy clinical assessment
record, and the on-road assessment report.

Bias and study size
Participants who did not complete the on-road driving
assessment, including those who surrendered their
licence, became unwell, died, or were lost to
follow-up, were excluded, which may have introduced
selection bias. Blinding was not feasible because
DSDA formed part of the clinical assessment process,
and the occupational therapy driver assessor was
aware of DSDA results during the on-road assessment,
creating potential assessor expectation bias.
Participation bias may also have occurred if consent-
ing individuals differed from non-participants.

No formal sample size calculation was under-
taken because this pragmatic prospective cohort
study included all eligible referrals during the
recruitment period, reflecting real-world practice
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within the Australian Capital Territory fitness-to-
drive pathway. Precision of classification accuracy
estimates was therefore evaluated using 95% confi-
dence intervals.

Statistical analysis
Continuous variables were summarised as means
and standard deviations, and categorical variables
as counts and percentages. Group differences by
on-road outcome were examined using analysis of
variance for continuous variables and chi-square
tests for categorical variables. Effect sizes were cal-
culated using η2 for analysis of variance and φ for
chi-square tests.

Receiver operating characteristic analyses were
conducted separately for the DriveSafe and
DriveAware continuous subtest scores against
dichotomised on-road outcomes. Area under the
curve values with 95% confidence intervals were
calculated. Youden’s Index was used to identify

data-derived cut-off scores, which were considered
alongside published DSDA thresholds.

Classification accuracy was evaluated using 2× 2
cross-tabulations, with on-road fail treated as the posi-
tive outcome. Sensitivity, specificity, positive predict-
ive value, negative predictive value, and accuracywere
calculated for the predefined DSDA matrix classifica-
tion and subtest classifications.Further Testing classi-
fications were treated as indeterminate and excluded
from the primary analysis, consistent with recommen-
dations to avoid forcing uncertain cases near decision
thresholds into binary classifications.29,30 An add-
itional analysis combined Further Testing with
Likely toFail to examine the effect of this classification
approach. Ninety-five percent confidence intervals
were calculated using exact binomial methods.

Additional descriptive analyses examined false
negative classifications,FurtherTesting cases, andpar-
ticipants with communication difficulties. Analyses
used available data; missing values were not replaced.
Analyses were performed using SPSS version 30, with

Figure 1. Schematic representation of the matrix-based classification logic for DriveSafe DriveAware (DSDA) using
recommended cut-off scores. DriveSafe: ≤57=Unsafe; 58–71= Further Testing; ≥72= Safe. DriveAware: 0–10=
Impaired; 11–12= Further Testing; 13–17= Intact. Based on Cheal.25
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statistical significance set at p< .05. Multivariable
modelling was not undertaken because the primary
aimwas to evaluate predictive validity rather than inde-
pendent predictors of on-road outcome.

Results

Participant recruitment and characteristics
Between August 2022 and June 2024, 174 drivers
referred for occupational therapy driving assessment
were screened: 141 were referred directly by the
DLA and 33 following Fitness to Drive Medical
Clinic assessment. Thirty-six drivers were excluded
because no on-road assessment was conducted (n=
18); the on-road fail outcome was primarily attribut-
able to physical limitations (n= 12); a psychiatric or
substance-use disorder was present (n= 3); or DSDA
was not attempted or could not be completed (n= 3).
The final sample comprised 138 participants; 62%
were male, mean age was 77 years, and 77% had a
neurological diagnosis, most commonly stroke,
dementia, or mild cognitive impairment (Table 1).

Participant characteristics and test scores by
on-road outcome
Drivers who passed the on-road assessment were
younger and had higher DriveSafe and DriveAware
scores than those who failed (Table 2). Sex also dif-
fered between groups, with a higher proportion of
males in the on-road pass group. In contrast, years
of education and number of non-neurological
comorbidities did not differ by outcome. Group dif-
ferences were large for DriveSafe, DriveAware,
and age, and negligible for education and comorbid-
ities. All participants with identified communication
difficulties (n= 5) were classified as Likely to Pass
and subsequently passed the on-road assessment.

Discriminative ability and optimal cut-off
scores
Receiver operating characteristic analyses demon-
strated excellent discrimination for both DriveSafe
(area under the curve= 0.96, 95% confidence interval
0.93–0.99) and DriveAware (area under the curve=

0.95, 95% confidence interval 0.92–0.99) in predict-
ing on-road outcome (Figure 2). Youden’s Index sup-
ported data-derived DriveSafe thresholds of ≥71 for
Safe performance and ≤67 for Unsafe performance.
For DriveAware, data-derived thresholds were ≥13
for Intact awareness and ≤11 for Impaired aware-
ness. These data-derived thresholds were considered
alongside the published DSDA cut-offs.

Classification accuracy and classification
outcomes
Overall DSDA classification accuracy is presented in
Table 3, with DriveSafe and DriveAware subtest per-
formance presented in Table 4. In the primary DSDA
classification analysis, sensitivity was 86%, specifi-
city was 100%, positive predictive value was 100%,
negative predictive value was 87%, and overall accur-
acy was 93%. No false positives were observed.

Table 1. Participant demographics (N= 138).

Category Detail

Sex, male, n (%) 85 (62%)
Age, years – mean (SD) [range] 77.0 (12) [33–97]
Years of education – mean (SD)

[range]
12.8 (4) [2–25]

Reason for inclusion (n, %)
Neurological condition <70 years 27 (20%)
Neurological condition ≥70 years 78 (56%)
Age-related driving concerns ≥70
years

33 (24%)

Neurological diagnosis present (n, %)
Stroke 20 (15%)
Dementia, unspecified type 19 (14%)
Mild cognitive impairment 17 (12%)
Unspecified cognitive impairment 13 (9%)
Alzheimer’s disease 12 (9%)
Parkinson’s disease 9 (7%)
Vascular dementia 5 (4%)
Traumatic brain injury 4 (3%)
Brain tumour 3 (2%)
Multiple sclerosis 2 (1%)
Other 2 (1%)

Total with neurological diagnosis (n, %) 106 (77%)

Note. Percentages are calculated using the total sample (N= 138).
Neurological diagnosis categories were mutually exclusive and
based on the primary diagnosis documented in the clinical record.
SD: standard deviation.
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When Further Testing classifications were com-
bined with Likely to Fail, classification accuracy
changed minimally, with sensitivity of 89%, specifi-
city of 100%, and accuracy of 94%. The DriveSafe
and DriveAware subtests also showed strong classi-
fication accuracy. DriveSafe demonstrated sensitiv-
ity of 83%, specificity of 100%, and overall
accuracy of 93%, while DriveAware demonstrated

sensitivity of 88%, specificity of 100%, and overall
accuracy of 93%.

Among participants classified as Likely to Fail,
approximately half were recommended conditional
licences and the remainder received licence cancel-
lation. Nine participants were classified as Likely to
Pass but failed the on-road assessment. Most had
DriveSafe subtest scores close to the Safe threshold

Figure 2. Receiver operating characteristic curves for DriveSafe and DriveAware subtest scores in predicting
on-road outcome.

Table 2. Participant characteristics and test scores by on-road driving assessment outcome (N= 138).

Variable Pass (n= 58) Fail (n= 80) Test statistic p-value Effect size

Age, years 70.2 (13.8) 81.6 (7.5) F(1136)= 38.81 <.001 η2= .22
Years of education 13.1 (4.2) 12.6 (4.1) F(1121)= 0.32 .57 η2= .00
Number of comorbiditiesa 1.9 (1.0) 1.7 (1.0) F(1122)= 0.75 .39 η2= .01
DriveSafe score 75.8 (4.3) 60.1 (9.5) F(1136)= 135.97 <.001 η2= .50
DriveAware score 14.2 (1.5) 9.3 (2.8) F(1136)= 142.64 <.001 η2= .51
Sex, male, n (%) 42 (72%) 43 (54%) χ2(1)= 4.95 .026 φ= .19

Note: Pass: met criteria for an unconditional licence on the occupational therapy on-road driving assessment; Fail: did not meet criteria
for an unconditional licence, including conditional licence, reassessment, or licence cancellation. Data are presented as mean (SD) for
continuous variables and n (%) for categorical variables. F statistics are from ANOVA for continuous variables; χ2 is from Pearson
chi-square test for sex. η2: eta squared; φ: phi coefficient.
aComorbidities exclude neurological diagnoses.
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Table 3. Classification accuracy of the overall DriveSafe DriveAware matrix for on-road outcome.

A. Classification of on-road outcome by DriveSafe DriveAware category

Analysis Classification Fail, n (%) Pass, n (%) Total, n (%)

Primary analysis Likely to Fail 53 (38) 0 (0) 53 (38)
Further Testing 18 (13) 0 (0) 18 (13)
Likely to Pass 9 (7) 58 (42) 67 (49)

Additional analysis Likely to Fail+ Further Testing 71 (51) 0 (0) 71 (51)
Likely to Pass 9 (7) 58 (42) 67 (49)

B. Classification accuracy estimates

Analysis
Test-positive
classification

Participants
included, n

Sensitivity
% (95% CI)

Specificity %
(95% CI)

PPV % (95%
CI)

NPV %
(95% CI)

Accuracy %
(95% CI)

Primary
analysis

Likely to Fail 120 86 (74–93) 100 (94–100) 100 (93–100) 87 (76–94) 93 (86–97)

Additional
analysis

Likely to Fail+
Further
Testing

138 89 (80–95) 100 (94–100) 100 (95–100) 87 (76–94) 94 (88–97)

Note. In the primary analysis, Further Testing classifications were treated as indeterminate and excluded from classification accuracy
calculations. In an additional analysis, Further Testing classifications were combined with Likely to Fail. On-road fail was treated as the
positive reference outcome and was defined as being unable to meet the standard for an unrestricted licence. PPV: positive predictive
value; NPV: negative predictive value; CI: confidence interval.

Table 4. Classification accuracy of DriveSafe and DriveAware subtests for on-road outcome.

A. Classification of on-road outcome by subtest category

Subtest Classification Fail, n (%) Pass, n (%) Total, n (%)

DriveSafe Unsafe 29 (21) 0 (0) 29 (21)
Further Testing 45 (33) 8 (6) 53 (38)
Safe 6 (4) 50 (36) 56 (41)

DriveAware Impaired 50 (36) 0 (0) 50 (36)
Further Testing 23 (17) 9 (6) 32 (23)
Intact 7 (5) 49 (36) 56 (41)

B. Classification accuracy estimates

Subtest
Test-positive
classification

Participants
included, n

Sensitivity
% (95% CI)

Specificity %
(95% CI)

PPV %
(95% CI)

NPV %
(95% CI)

Accuracy
% (95% CI)

DriveSafe Unsafe 85 83 (66–93) 100 (93–100) 100 (88–100) 89 (78–96) 93 (85–97)
DriveAware Impaired 106 88 (76–95) 100 (93–100) 100 (93–100) 88 (76–95) 93 (87–97)

Note. Further Testing classifications were treated as indeterminate and excluded from classification accuracy calculations. On-road fail
was treated as the positive reference outcome and was defined as being unable to meet the standard for an unrestricted licence. PPV:
positive predictive value; NPV: negative predictive value; CI: confidence interval.
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of ≥72 rather than clearly high scores, and most had
DriveAware subtest scores in the Intact range. No
participant classified as Further Testing achieved
an unconditional pass; most were recommended
conditional licences, with a smaller proportion
recommended licence cancellation.

Discussion
This study evaluated the predictive validity and clin-
ical relevance of DSDA for predicting on-road pass/
fail outcomes in older drivers and drivers with neuro-
logical conditions referred for fitness-to-drive assess-
ment, providing an independent evaluation of the
iPad-based version in a different setting. DSDA
demonstrated strong discrimination, high specificity,
and clinically meaningful cut-offs. Using the prede-
fined matrix classification, it achieved high accuracy
(93%), with 86% sensitivity and 100% specificity.
Most participants were classified as Likely to Pass
or Likely to Fail, with only 13% classified as
Further Testing. This supports its potential triage
role while maintaining a conservative approach for
uncertain cases. The Further Testing category also
appeared clinically meaningful, as no participant in
this group achieved an unconditional on-road pass,
although most were granted conditional licences.

Years of education were not associated with
on-road outcome or DSDA performance, suggesting
that predictive validity was not explained by educa-
tional differences. This is reassuring, as some cogni-
tive screening tools favour individuals with higher
education.20 Because participants with insufficient
English proficiency were excluded, findings cannot
be assumed to generalise to non-English-speaking
populations. The five participants with communica-
tion difficulties, including dysphasia, were classified
as Likely to Pass and passed the on-road assessment,
suggesting possible feasibility in this subgroup;
however, the small number precludes conclusions.

The findings were broadly consistent with Cheal
et al.,14 despite the older cohort and different setting.
The association between age and on-road outcome
was also consistent with literature linking older
age with changes in driving performance.31 All
key metrics exceeded the proposed 80% benchmark
for clinically useful screening tools.18,19 Although

the optimal Unsafe DriveSafe threshold in this
cohort was higher than the previously proposed
score of 57, its lower sensitivity supported retaining
the more conservative cut-off proposed by Cheal
et al.14 All participants scoring below 57 on
DriveSafe or below 10 on DriveAware failed the
on-road assessment, further supporting the clinical
relevance of these lower thresholds.

The high positive predictive value observed
reflects the clinically referred nature of the sample
and should be interpreted within this context.32

Nevertheless, a positive predictive value of 100% is
clinically notable because all drivers classified as
Likely to Fail failed the on-road assessment. While
the confidence intervals indicate some uncertainty
around the exact magnitude of specificity and positive
predictive value, the absence of false positives sup-
ports the clinical relevance of the Likely to Fail classi-
fication. In contrast, the negative predictive value of
87% shows that a Likely to Pass classification did
not completely exclude on-road failure. Nine drivers,
representing 13% of those classified as Likely to Pass,
subsequently failed the on-road assessment, reinfor-
cing the need to interpretDSDAresults alongside clin-
ical judgement and contextual information. The small
number of false negatives suggests that uncertainty
was concentrated in near-threshold rather than clearly
impaired cases.OnlyonedrivermisclassifiedasLikely
toPasshad their licence cancelled;most received con-
ditional licences or further driving instruction. False
negatives clustered among drivers with DriveSafe
scores below 75, particularly near the Likely to Pass
cut-off of 72, suggesting that scores in this range, or
observations of impulsivity or unusual test behaviour
may warrant closer scrutiny and possible on-road
referral. DSDA may therefore help prioritise on-road
assessment resources, although this requires prospect-
ive evaluation before pathway incorporation.

Examination of the DriveSafe and DriveAware
subtests provided further insight into the DSDA
framework. DriveSafe showed strong, relatively
balanced classification performance, supporting its
usefulness for identifying drivers who did not meet
the standard for an unrestricted licence while remain-
ing cautious when classifying drivers as Likely to
Pass. DriveAware also showed excellent overall dis-
crimination, but its performance at the predefined
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cut-off scores was more variable: the lower cut-off
had strong specificity and moderate sensitivity for
identifying drivers who did not meet the unrestricted
licence standard, whereas the higher cut-off was less
effective for identifying those who did. No partici-
pant scoring in the DriveAware Impaired range
passed the on-road assessment, supporting the
importance of insight and awareness in predicting
real-world driving outcomes.33–35 Together, these
findings suggest that DriveSafe provided more stable
cut-off-based classification, while DriveAware con-
tributed complementary information about insight
and awareness. This supports interpreting the
DSDA matrix as an integrated tool rather than two
interchangeable subtests. Future research should
examine whether matrix refinement could improve
classification of drivers with near-threshold
DriveSafe scores and high DriveAware scores.

The pattern of licensing outcomes suggests that
contextual and environmental factors may influence
how cognitive impairment is managed in practice.
In this relatively low-traffic jurisdiction, where alter-
native transport may be more limited than in larger
metropolitan settings, conditional licences may
allow some drivers who do not meet criteria for an
unconditional licence to continue driving within
restricted parameters while planning for driving
reduction or cessation.6,36 This interpretation should
be viewed cautiously, as the studywas conducted in a
single jurisdiction and did not compare licensing
practices across settings. Previous research supports
early, supported discussions about driving cessation
involving patients, families, and support networks.2,5

Within this context, DSDA may support triage and
discussions about driving reduction or cessation.

Excluding participants who did not complete the
on-road assessment may have introduced selection
bias. The highly selected sample of English-speaking,
medically at-risk drivers referred through the DLA,
Fitness to Drive Medical Clinic, and/or occupational
therapy driver assessor limits generalisability to
lower-risk community samples, non-English-speak-
ing populations, and settings with different referral
pathways, licensing systems, or driving environ-
ments. Exclusion of cases where on-road failure was
primarily physical means findings apply to cogni-
tively focused fitness-to-drive assessment rather than

physical capacity to operate vehicle controls.
Assessor blinding was not feasible because DSDA
formed part of the clinical pathway and the assessor
was aware of the results during on-road assessment,
which may have introduced expectation bias. This
risk was partly mitigated by use of a structured
on-road assessment, with licence recommendations
based on observed driving performance rather than
DSDA results alone. Although predictive validity esti-
mates were strong, replication in other settings is
needed to confirm the generalisability of thesefindings.
Future research should examine DSDA in other popu-
lations, including individuals with limited English pro-
ficiency. Prospective studies should also evaluate its
role in identifying drivers who require on-road assess-
ment, particularly those with uncertain or near-
threshold results. Where feasible, future validation
studies should use blinded on-road assessors and exam-
ine implementation in clinical workflows, including
general practice or other primary care settings.
Nevertheless, DSDA showed strong predictive validity
and clinical relevance in this setting, and its high speci-
ficity, positive predictive value, and triage performance
suggest that itmayhave a rolewithin clinical pathways.

Clinical messages

• DSDA showed strong predictive validity
for identifying drivers at risk of failing an
on-road driving assessment, with high
specificity.

• A Likely to Fail result was highly reliable in
this sample, with no false positives observed.

• DSDA may support clinical decision-
making by helping identify drivers unlikely
to pass and those requiring further on-road
assessment.

• Clinical judgement remains essential, par-
ticularly when DriveSafe subtest scores
are close to the Safe cut-off of 72 or behav-
ioural concerns are present.
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17. Bédard M, Bruce W, Pēteris D, et al. Predicting driv-
ing performance in older adults: we are not there
yet!. Traffic Inj Prev 2008; 9: 336–341.

18. Molnar FJ, Patel A, Marshall SC, et al. Clinical util-
ity of office-based cognitive predictors of fitness to
drive in persons with dementia: a systematic review.
J Am Geriatr Soc 2006; 54: 1809–1824.

19. Weaver B, Walter SD and Bédard M. How to
report and interpret screening test properties: guide-
lines for driving researchers. Traffic Inj Prev 2014;
15: 252–261.

20. Tombaugh TN. Trail Making Test A and B: norma-
tive data stratified by age and education. Arch Clin
Neuropsychol 2004; 19: 203–214.

21. Cheal B and Kuang H. DriveSafe DriveAware for
touch screen: a screening tool for cognitive fitness
to drive – administration manual. Sydney: AU:
Pearson Education, Pearson Australia Group Pty
Ltd; 2015 [cited 2022 Aug 22]. Available from:
https://www.pearsonclinical.com.au/filemanager/
uploads/DSDA_Administration_Manual.pdf

22. Vito E, Barkla A and Coventry L. Drivesafe
DriveAware: a systematic review. Australas J
Ageing 2023; 42: 53–63.

23. Kay LGB, Bundy ACS and Clemson LMP. Predicting
fitness to drive in people with cognitive impairments
by using DriveSafe and DriveAware. Arch Phys
Med Rehabil 2009; 90: 1514–1522.

24. Hines A and Bundy AC. Predicting driving ability
using DriveSafe and DriveAware in people with

cognitive impairments: a replication study. Aust
Occup Ther J 2014; 61: 224–229.

25. Cheal BJ. Predicting cognitive fitness to drive with
touchscreen DriveSafe DriveAware. Doctoral disser-
tation, The University of Sydney, Sydney, AU, 2018.

26. Access Canberra. Medical conditions and fitness to
drive [Internet]. Canberra: AU: ACT Government;
[date unknown] [cited 2026 Mar 26]. Available
from: https://www.accesscanberra.act.gov.au/driv
ing-transport-and-parking/licences/medical-conditions-
and-fitness-to-drive

27. Bellagamba D, Vionnet L, Margot-Cattin I, et al.
Standardized on-road tests assessing fitness-to-drive
in people with cognitive impairments: a systematic
review. PLoS One 2020; 15(5): e0233125.

28. Fields SM, Unsworth CA and Harreveld RE.
Australian Competency Standards for Occupational
Therapy Driver Assessors. Melbourne: AU:
Occupational Therapy Australia; 2018.

29. Coste J and Pouchot J. A grey zone for quantitative
diagnostic and screening tests. Int J Epidemiol
2003; 32: 304–313.

30. Parmigiani G. Receiver operating characteristic
curves with an indeterminacy zone. Pattern
Recognit Lett 2020; 136: 94–100.

31. Toups R, Chirles TJ, Ehsani JP, et al. Driving per-
formance in older adults: current measures, findings,
and implications for roadway safety. Innov Aging
2022; 6: igab051.

32. Williams C, Sahagún BE and Su MK. Biostatistics
and epidemiology principles for the toxicologist:
the “Testy” test characteristics part II: positive pre-
dictive value and negative predictive value. J Med
Toxicol 2023; 19: 298–302.

33. Kay LG, Bundy AC and Clemson L. Awareness of
driving ability in senior drivers with neurological
conditions. Am J Occup Ther 2009; 63: 146–150.

34. Chen Y-T, Mazer B, Myers A, et al. Changes in older
drivers’ self-awareness of driving ability over one
year. Accid Anal Prev 2020; 144: 105552.

35. Gooden JR, Ponsford JL, Charlton JL, et al.
Self-awareness and self-ratings of on-road driving
performance after traumatic brain injury. J Head
Trauma Rehabil 2017; 32: E50–EE9.

36. Pond D and McNeil K. Clinical approach to driving
and the older person. Aust J General Pract 2023; 52:
512–515.

12 Clinical Rehabilitation 0(0)

https://www.pearsonclinical.com.au/filemanager/uploads/DSDA_Administration_Manual.pdf
https://www.pearsonclinical.com.au/filemanager/uploads/DSDA_Administration_Manual.pdf
https://www.pearsonclinical.com.au/filemanager/uploads/DSDA_Administration_Manual.pdf
https://www.accesscanberra.act.gov.au/driving-transport-and-parking/licences/medical-conditions-and-fitness-to-drive
https://www.accesscanberra.act.gov.au/driving-transport-and-parking/licences/medical-conditions-and-fitness-to-drive
https://www.accesscanberra.act.gov.au/driving-transport-and-parking/licences/medical-conditions-and-fitness-to-drive

	 Introduction
	 Methods
	 Study design and setting
	 Participants

	 Measures
	 DSDA
	 On-road driving assessment
	 Covariates
	 Procedure
	 Bias and study size
	 Statistical analysis

	 Results
	 Participant recruitment and characteristics
	 Participant characteristics and test scores by on-road outcome
	 Discriminative ability and optimal cut-off scores
	 Classification accuracy and classification outcomes

	 Discussion
	 Acknowledgements
	 References

