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Abstract
Introduction: As people with a range of disabilities strive to increase their community mobility, occupational therapy driver
assessors are increasingly required to make complex recommendations regarding fitness-to-drive. However, very little is known
about how therapists use information to make decisions. The aim of this study was to model how experienced occupational therapy
driver assessors weight and combine information when making fitness-to-drive recommendations and establish their level of
decision agreement.

Method: Using Social Judgment Theory method, this study examined how 45 experienced occupational therapy driver assessors
from the UK, Australia and New Zealand made fitness-to-drive recommendations for a series of 64 case scenarios. Participants
completed the task on a dedicated website, and data were analysed using discriminant function analysis and an intraclass
correlation coefficient.

Results: Accounting for 87% of the variance, the cues central to the fitness-to-drive recommendations made by assessors are the
client’s physical skills, cognitive and perceptual skills, road law craft skills, vehicle handling skills and the number of driving
instructor interventions. Agreement (consensus) between fitness-to-drive recommendations was very high: intraclass correlation
coefficient¼ .97, 95% confidence interval .96–.98).

Conclusion: Findings can be used by both experienced and novice driver assessors to reflect on and strengthen the fitness-to-drive
recommendations made to clients.
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Introduction

Categorised as an instrumental activity of daily living

(IADL), driving is an important and valued aspect of com-

munity mobility for many individuals. While driving

affords independence, mobility and freedom (Korteling

and Kaptein, 1996), health conditions and disability can

impact on driving capacity. Many older people experience

age-related health declines, increasing numbers of medical

conditions and an increasing need for medication, all of

which can impair driving ability. Many young adults with

disabilities are also keen to enjoy the freedoms associated

with driving and are increasingly seeking advice on

whether they too can drive (Unsworth, Pallant, Russell,

et al., 2011). In addition there are drivers with a newly

acquired illness or disability, for example resulting from a

stroke or deteriorating health condition such as multiple

sclerosis, who also require occupational therapy

driving assessment and rehabilitation in order to be able

to continue driving safely or to know when they need to

cease driving (DoH, 2012). Occupational therapists are

paying increasing attention to this activity to ensure

their clients have maximum opportunity to drive if this

is a priority for the client, and to determine whether

their clients have the necessary skills to perform this com-

plex activity.
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Assessment and advice to support safe driving is

required to protect clients as well as other road users.

Occupational therapists are well positioned to assess the

fitness-to-drive of individuals, with health- or age-related

disabilities, that have been medically cleared by a phys-

ician (Unsworth et al., 2011). These occupational therap-

ists often have specialist training or qualifications and are

referred to in the USA as certified driver rehabilitation

specialists, or in Australia as occupational therapy driver

assessors. The recommendations made by occupational

therapy driver assessors concerning fitness-to-drive are

crucial, given the role they may play in preventing road

trauma, and the major implications that recommenda-

tions for licence cancellation or suspension have on a

person’s lifestyle and possible need for family and com-

munity supports (Ralston et al., 2001). It is therefore

not surprising that driving and community mobility

have featured in several recent occupational therapy spe-

cial issues, such as Canadian (Polgar, 2011), American

(Classen, 2010) and Australian (Unsworth, 2012)

journals.

When formulating a fitness-to-drive recommendation

(and recommendations for the need for any future

reassessments), occupational therapy driver assessors gen-

erally conduct an off-road (clinic) assessment as well as an

on-road (in car) assessment with a driving instructor in a

dual-controlled vehicle. Occupational therapy driver asses-

sors may use a fully comprehensive off-road standardised

assessment such as the OT-DORA Battery (Unsworth

et al., 2011, 2012), or compile their own assessment and

incorporate a variety of sub tests such as the Rookwood

Battery (McKenna et al., 2004) or the Montreal Cognitive

Assessment (Nasreddine et al., 2005). While recent

research has led to a more standard approach to conduct-

ing on-road assessments (Kay et al., 2008), there is not,

and may never be, a standardised on-road assessment.

This is due to the unique constellation of variables that

present each time an individual drives.

When an occupational therapy driver assessor uses and

combines information to make a fitness-to-drive recom-

mendation (which is then reported to the licensing author-

ity), they are applying their own professional ‘judgment

policy’ (Cooksey, 1996). Studies that try to identify these

judgment policies, by examining how information is

weighted in the decision-making process, are generally

known as ‘policy capturing’ studies, and are conducted

within the framework of Social Judgment Theory (SJT)

(Hammond et al., 1980). It is not clear what judgment

policies or recommendations occupational therapy driver

assessors are using when making fitness-to-drive decisions,

and whether these are optimal. Unsworth has begun to

explore the process of making fitness-to-drive recommen-

dations (Unsworth, 2007); however, a policy-capturing

study is urgently required.

We know from over 40 years of judgment research in

fields such as psychology and medicine, and our own

work (Davies et al., 2011; Harries and Gilhooly, 2010;

Unsworth, 2001), that decision-makers are inconsistent

in their judgments, often have limited insight as to how

they make judgments and disagree over judgments made

(Shanteau et al., 1999). However, we also know it is pos-

sible to statistically model how decisions are made, iden-

tify the optimal judgment policies that produce these

decisions and use these to improve decision-making cap-

acity. For example, Harries et al. (2012) demonstrated

that a decision training aid was successful in improving

the capacity of novice occupational therapists when

making decisions of referral priority. Harries et al.

incorporated a previously developed expert model of

decision-making in the decision training aid. They used

a randomised controlled trial to demonstrate that stu-

dents who used the decision training aid were more

able to prioritise referrals post training, and sustain

that capacity long term, compared with their untrained

contemporaries.

SJT attempts to understand the relationship between

the judge and the natural decision environment by the

principle of probabilistic functionalism (Cooksey, 1996).

SJT is ideal for use in decision-making studies where the

optimal judgment is not known and where there are real-

world consequences when errors are made. Hence, this

approach is ideal in studying fitness-to-drive decisions as

there are no ‘benchmarks’ or ‘gold standards’ to determine

whether a correct decision has been made, yet errors in a

clinician’s judgment could mean an individual is deprived

of the independence driving affords, or may be involved in

a crash. SJT is a quantitative approach that uses statistical

methods to describe the relationship between the informa-

tion available and an individual’s judgment. When occu-

pational therapists make clinical decisions, they weight

information, or ‘cues’, which they assign differing levels

of importance. In SJT, these weights can be modelled by

asking therapists to make a large number of decisions on a

series of cases in which the cue values are varied. The

weights are then determined statistically using such

approaches as regression analysis or discriminant function

analysis (DFA). The resulting decision-making model

allows for the identification of individual differences in

policies as well as help determine an overall decision

policy (Cooksey, 1996). The findings of SJT studies pro-

vide a platform from which judgment policies can be

examined and debated.

In addition to examining the fitness-to-drive decisions

themselves, using an SJT approach also enables research-

ers to examine the level of agreement between judges.

This indicates whether there is consensus in the field

and has implications for equitable assessment of clients.

For example, Harries and Gilhooly (2003) examined the

agreement between 40 occupational therapists who made

decisions about the referral needs of 90 clients with

mental health problems. It was found that agreement

between the decisions made by the therapists was rather

low at .4 (using Kendal’s coefficient of concordance).

Agreement was only slightly better between 13 teams

making recommendations for the place where 50 clients

would be discharged following rehabilitation using a

seven-level decision (intra correlation coefficient

(ICC)¼ .67, 95% confidence interval (CI) .58–.76)
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(Unsworth et al., 1995). This suggests that it is common

for there to be disagreement between clinicians and teams

on important decisions, although the types of decisions

with limited numbers of decision options may reduce

this.

Internationally, fitness-to-drive recommendations are

being made on a daily basis by occupational therapy

driver assessors, and we need to research these decisions

to see how they are currently made. We can debate the

optimal judgment policy needed to guide decision-making

(that is, how information needs to be used and combined).

Expert consensus standards for practice need to be identi-

fied in order to facilitate evidence-based education in

driving assessment, share best practice internationally

and build workforce capacity (Harries and Unsworth,

2013).

The study reported in this paper forms part of a

research programme that aimed to model experienced

occupational therapy driver assessors’ fitness-to-drive

decisions, and develop and determine the effectiveness of

a training package to teach these skills to novices. This

paper reports results from the first phase of this pro-

gramme. The research questions were: (1) what fitness-

to-drive recommendations (fit, not fit) are made by a

sample of experienced occupational therapy driver asses-

sors for a series of written case scenarios? (2) How do

occupational therapy driver assessors weight (determine

the relative importance) different types of information

when making fitness-to-drive recommendations for older

people and people with disabilities? (3) Do experienced

occupational therapy driver assessors agree (that is, have

a good degree of consensus) about the fitness-to-drive

decisions made?

Method

Sample

Occupational therapists were required to have experience,

as an occupational therapy driver assessor, of assessing 30

or more clients in order to participate. It was calculated

that 65 experienced occupational therapy driver assessors

needed to be recruited to statistically model the judgment

policies of the experienced occupational therapy driver

assessors (Cooksey, 1996).

Recruitment

Occupational therapy driver assessors from the UK and

Australasia were invited to participate, as these two loca-

tions have well developed approaches to the assessment

of fitness-to-drive, as well as a substantial number of

experienced occupational therapy driver assessors. It is

acknowledged that North America also has well devel-

oped expertise in this field (Pellerito, 2006) and as such

would be an appropriate location for recruitment in the

future. The occupational therapy driver assessors

were invited to participate from publically available

lists, as well as driver education course lists from the

researchers’ universities, where permission to recruit for

research purposes had previously been granted by indi-

vidual occupational therapy driver assessors. A total of

208 occupational therapy driver assessor names were

compiled and an email invitation, along with a partici-

pant information sheet, was sent to potential

participants.

Selection of informational cues and development
of cue levels

In order to develop case scenarios to generate fitness-to-

drive recommendations, the informational cues to be

reported in the cases needed to be determined, and

then levels for each cue generated. Fitness-to-drive is

based on client skills and abilities, and the potential for

these to improve or deteriorate. Therefore, the cases were

designed to describe client functional status rather than

diagnosis. However, the cases constructed can readily be

seen to represent clients who have experienced stroke,

head injury or an orthopaedic problem, or a person

who has dementia. To maximise the validity of the cues

selected for use in this research, they were drawn from

Unsworth’s study (2007) on information use in fitness-to-

drive decision-making in Australia. As part of this

research, 56 occupational therapy driver assessors

ranked the relative importance of 12 cues that had pre-

viously been identified through rigorous literature

searches. The highest to lowest mean ranking of the

cues was as follows: driving instructor intervention,

driver behaviour, cognitive and perceptual skills, vehicle

handling skills, road law/road craft knowledge, physical

skills, sensory functions, medical prognosis, current driv-

ing needs, driving experience and history, residence and

age. In a typical SJT study, the top key cues would be

incorporated into the cases. In this study, these cues were

not restricted in the first instance as Unsworth (2007)

reported that there was a wide degree of variability

between the occupational therapy driver assessors in

terms of their subjective cue rankings.

These 12 cues were reviewed for international face

validity by the research team and two occupational ther-

apy driver assessors each from UK and Australia who

were members of the project advisory panel. Based on

review team feedback, a decision was taken to separate

the cue ‘driving experience and history’ into the two dis-

tinct components of experience and history. Driving his-

tory, in terms of the number of accidents an individual

has had in the last 12 months, is distinct from how long

an individual has been driving as it may indicate a

sudden decline in skills despite how long they have

been a driver. It was also decided to remove the cue of

‘residence’, meaning the type of location they lived in,

such as urban or rural, based on the fact that the cue

levels could not be structured in a way that was mean-

ingful to both UK and Australian occupational therapy

driver assessors. Additionally, given the balanced cue

presentation in the case sampling approach to be adopted

in the research (a fractional factorial design) (Gunst and
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Mason, 2009), an equal proportion of clients living in

rural areas versus urban would not seem realistic. The

impact of not including ‘residence’ as a cue was viewed to

be minimal given that it was given the lowest ranking of

the 12 cues in research by Unsworth (2007). A written

definition was produced for the final 12 cues, and three

distinct levels of each cue were established to represent a

range of case presentations, with level 3 being the most

positive, representing the lowest impact on fitness-to-

drive. These were again reviewed and revised by the

research team and project advisory panel and agreed as

valid. The final cues and their levels are presented in

Table 1.

The dependent variable in this research was the judg-

ment of whether the client is fit to drive or not. Unsworth

(2007) outlined four possible recommendations that occu-

pational therapy driver assessors in Victoria, Australia,

can make in relation to an individual’s fitness-to-drive.

These formed the basis of the outcome variables for

each case referral as follows: ‘Fit-to-drive – Unrestricted

licence’; ‘Fit-to-drive – With conditions’, for example,

using an automatic car; ‘Not fit-to-drive – Driver rehabili-

tation to be completed’ (may require reassessment); and

‘Not fit-to-drive – Suspend or cancel licence’. Based on

feedback from the project advisory panel, it was also

decided that an additional dependent variable should

be measured in response to each referral, this being

the likelihood of future reassessment being required.

Results for this aspect of the study are reported separately

as it is beyond the scope of this paper to report these

findings.

Development of case scenarios

The case scenarios used in this research were developed

through fractional factorial design, which helps reduce

the number of experimental conditions, as outlined by

Cooksey (1996). A total of 81 original cases were devel-

oped, but it was established during piloting that once

repeated cases had been added to measure consistency,

the task became too labour intensive for participants due

to the time it took to complete in full. As such it was

necessary to reduce the case set. The case set was

reviewed by two experienced occupational therapy

driver assessors from the project advisory board, to

remove the instances that were not reflective of what

would reasonably be encountered in practice. Cases

were removed resulting in a set of 64 cases. The research

team also reviewed these cases and made a fitness-to-

drive judgment for each to determine whether the

method was likely to produce a range of outcomes.

The research team rated eight cases as potentially ‘Fit-

to-drive – Unrestricted licence’, 48 cases as ‘Fit-to-drive –

With conditions’ or ‘Not fit-to-drive – Driver rehabilita-

tion to be completed’ and eight cases potentially rated as

‘Not fit-to-drive – Suspend or cancel licence’. A case set

of 64 is within the 1:5 to 1:10 range recommended by

Cooksey (1996) when establishing the ratio of informa-

tional cues to case scenarios. The complete set of case

scenarios was reviewed by the research team and project

advisory panel, and agreed as a valid set of cases which

could be presented in practice. The correlation between

the 12 cues across the 64 cases was calculated using

Kendall’s tau, and ranged from r¼�.15 to r¼ .22. The

set of case scenarios needed to be designed to minimise

the intercue correlations so that the effect of the outcome

decisions could be measured. This level of intercue cor-

relations was sufficiently low to allow for the case scen-

arios to be used in the research.

A total of 22 repeated cases were also added to meas-

ure how consistent occupational therapy driver assessors

were in their recommendations regarding fitness-to-drive.

Cooksey (1996) recommends that at least one-third of

case profiles be repeated in order to measure consistency,

and so approximately every third of the base set of cases

was selected for this purpose. A total of 86 cases was

therefore provided to the participants. The case order

was randomised for each participant, to counter any

order effects. This number of case scenarios provided

an appropriate balance between task demands and ensur-

ing an adequate number of cases to enable stable data

analysis. Since it is beyond the scope of this paper to

report the results of the consistency analyses with

these additional 22 cases, this paper presents the

results for the 64 original cases. Figure 1 provides an

example of a complete case scenario. The 86 case scen-

arios were then loaded onto a dedicated web platform for

easy access by the occupational therapy driver assessor

participants.

Procedure

Ethical approval for the research was sought and gran-

ted from Brunel University London and La Trobe

University. Email invitations were sent to all occupa-

tional therapy driver assessors on the lists generated

through the universities and those publicly available.

Occupational therapy driver assessors accepting the invi-

tation were then sent passwords to access the case scen-

arios on the dedicated website. Consent was implied if

participants chose to access and complete the task.

Confidentiality was assured to protect both individual

participants’ identity and their place of work.

Participants took approximately 60 minutes to complete

the task, and on completion were sent a �20/$30 Amazon

gift voucher to thank them for their time. Data collection

ran over a 3-month period from September 2013 to

November 2013 inclusive.

Data analysis

Data were entered into SPSS 20 (IBM 2011). Data ana-

lysis was conducted on the individual case scenario judg-

ments made by the participants (N¼ 2880; 64� 45).

Analysis of the repeated cases (n¼ 22) will be undertaken

in future reports on judgment inconsistency. To answer

the first question of what fitness-to-drive recommenda-

tions are made, descriptive analyses were undertaken to
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Table 1. Cues and their levels for guiding the recommendation of an individual’s fitness-to-drive.

Cue Description of cue Cue levels

1. Age Client’s chronological age. 1¼ 80 years old
2¼ 60 years old
3¼ 40 years old

2. Driving
experience

As well as number of years as a driver, driving experience should
also take into account whether the client has had a recent gap
in their driving career and why it occurred.

1¼ Client has been driving for less than 3 years
2¼ Client has been driving 3–7 years
3¼ Client has been driving for more than 7 years

3. Driving history Driving history can include the number of reported accidents, the
types of vehicles driven and weather conditions driven in.
Where recall is an issue, a family member has verified this
information.

1¼ Client has had a major accident in the last 12
months

2¼ Client has had a few minor scrapes in the last 12
months

3¼ Client has had no accidents in the last 12 months

4. Current driving
needs

A client’s personal driving needs include where they tend to drive
(for instance, locally on familiar roads, versus in unfamiliar
areas). Driving needs can also refer to how often the client
drives and the time of day, as well as if they tend to drive on
their own or with others present.

1¼ Client drives predominantly in unfamiliar areas
2¼ Client drives predominantly in the local area with

only occasional trips to unfamiliar areas
3¼ Client drives predominantly in the local/familiar

area

5. Physical skills Includes the driver’s muscle strength, endurance, tone, grip
strength and range of movement, and the driver’s psychomotor
reaction time. Vehicle modifications or compensatory strategies
may be possible to aid specific physical skills or alleviate
symptoms of fatigue and pain. Dependent on the specific issues
these could include changing to power assisted steering or
using hand controls.

1¼ Physical skills do not support safe driving (no
vehicle modifications/compensatory strategies
suitable)

2¼Minor problems with physical skills noted, even
with vehicle modifications/compensatory strategies
made

3¼ Physical skills support safe driving

6. Cognitive and/
or perceptual
skills

Cognitive skills include concentration, memory, planning and
metacognitive ability such as insight into own limitations.
Perceptual skills include visuospatial ability. This may be
observed through failing to check mirror, not signalling before
turning and poor negotiation of intersections/junctions.

Vehicle modifications may be possible to aid specific perceptual
skills. Dependent on the specific issues these could include
adding a panoramic mirror to help the client to check the mirror
more frequently.

1¼ Cognitive and/or perceptual skills do not support
safe driving and does not demonstrate capacity for
learning and improvement

2¼Minor cognitive and/or perceptual problems
identified but demonstrates capacity for learning
and improvement

3¼ Cognitive and/or perceptual skills support safe
driving

7. Sensory
functions

Includes tactile sensation, proprioception (awareness of position in
space) and vision.

1¼ Sensory functions do not support safe driving
2¼ Some sensory problems noted but meets legal

requirements
3¼ Sensory functions support safe driving

8. Driver
behaviour

This refers to psychosocial behaviour. Behaviours of concern
include impulsivity, disinhibition, risk taking, aggression or poor
frustration tolerance.

1¼Behaviour shown does not support safe driving
2¼ Some behaviour problems identified
3¼Behaviour shown supports safe driving

9. Road law
knowledge
and/or road
craft

Road law knowledge involves applying road laws while driving.
Road craft includes an understanding of how the car will respond

in specific situations (such as knowing that a car may skid if the
wheels go from tarmac to gravel at speed). This also requires
adjusting driving to match the demands of the situation (for
instance, slowing down when driving in a residential area in
case pedestrians walk into the road).

1¼ Road law knowledge and/or road craft does not
support safe driving

2¼ Some problems with road law knowledge and/or
road craft identified

3¼ Road law knowledge and/or road craft support
safe driving

10. Vehicle
handling
skills

These skills include managing the steering ability, braking speed
and car controls such as pedal use.

1¼ Vehicle handling does not support safe driving
2¼ Some vehicle handling problems identified
3¼ Vehicle handling supports safe driving

11. Driving
instructor
interventions

Verbal prompts may include a reminder to use the indicator, or to
adjust the distance from the car in front.

Physical interventions are as a result of serious driver errors
requiring the driving instructor to take control of the vehicle to
maintain safety. This could include braking or reaching over to
steer the car.

1¼Driving instructor provides one physical inter-
vention

2¼Driving instructor provides a verbal prompt
3¼No physical or verbal interventions made

12. Medical
prognosis

Knowledge about whether the driver’s medical condition is stable
or may deteriorate, as may occur with a diagnosis of dementia,
multiple sclerosis, Huntington’s disease, Parkinson’s disease
and motor neurone disease.

The medical condition has been confirmed by the doctor.

1¼Deterioration expected, likely to impair safe
driving

2¼Deterioration not expected but possible
3¼Medically stable
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document the number of times each judgment recommen-

dation (fitness-to-drive) was selected by the occupational

therapy driver assessors. To explore the second question

of how occupational therapy driver assessors weight dif-

ferent types of information, we undertook a direct entry

DFA to develop an overall model of how experienced

occupational therapy driver assessors use and weight

information to arrive at fitness-to-drive recommenda-

tions. DFA was undertaken rather than multiple regres-

sion, as the dependent variable (recommendation of

fitness-to-drive) was ordinal in nature. As part of the

DFA, classification expected by chance was calculated

to determine the extent to which the model then

improved classification. To answer the final question of

whether occupational therapy driver assessors agree con-

cerning the decisions made, we examined the level of

agreement between the fitness-to-drive recommendations

made by the occupational therapy driver assessors

(n¼ 45) using an ICC (Type 2,1) (Shrout and Fleiss,

1979).

Results

A total of 15 occupational therapy driver assessors from

the UK and a further 40 from Australasia submitted data

for analysis. A response rate for participating in the study

was difficult to determine since many occupational therapy

driver assessors who were sent an invitation to join the

study were no longer working, on leave, had moved work-

places or had not yet conducted 30 assessments. Following

exclusion of incomplete data sets, data from a total of

12 UK and 33 Australasian occupational therapy driver

assessors were analysed. The mean age of the participants

was 44 years (SD 7.5). The sample was predominantly

female (n¼ 41, 91%). The mean number of years partici-

pants had worked as an occupational therapist was

21 (SD 8.5), with a mean of 11 (SD 7.2) years’ experience

working as a driving assessor. Table 2 provides the recom-

mendations for fitness-to-drive made by the 45 occupa-

tional therapy driver assessors across each of the 64 case

scenarios. Most of the scenario clients were recommended

to undergo rehabilitation (53%), with 27% able to resume

driving.

A DFA was performed to model how the occupational

therapy driver assessors weighted information when for-

mulating recommendations concerning fitness-to-drive.

The DFA showed three discriminant functions. Function

1 explained 87.1% of the variance (canonical R2
¼ .36),

and therefore accounts for most of the variability.

Functions 2 and 3 explained 10.9% (canonical R2
¼ .07)

and 2% (canonical R2
¼ .01) of the variance, respectively.

Each of the three functions was able to significantly

differentiate fitness-to-drive recommendations: functions

1 to 3 �¼ .59, �2(36)¼ 1525.47, p¼< .001; functions

2 to 3 �¼ .92, �2(22)¼ 234.37, p¼< .001; and function

3 �¼ .99, �2(10)¼ 37.82, p¼< .001. Considering the

model as a whole, by chance, an occupational therapy

driver assessor would ‘correctly’ classify clients 36% of

the time, based on the prior probabilities. The three func-

tions improve this classification to 53%. This is considered

acceptable for SJT studies (Cooksey, 2006) and stable and

consistent within DFA (Tabachnick and Fidell, 1996).

What is your recommendation for this client? Please click on one of the boxes below to 

make your recommendation: 

 Fit-to-drive – Unrestricted licence 

 Fit-to-drive – With conditions. For example, using an automatic car 

Not fit-to-drive – Driver rehabilitation to be completed (may require reassessment) 

 Not fit-to-drive – Suspend or cancel licence 

Due to your client’s health condition, are future reassessments required? Please click on 

one of the boxes below:

 No future assessments required 

 Future assessment required within one year 

Future assessment required in two years’ time 

 Future assessment required in three years’ time  

Figure 1. Example of a case study to elicit experienced occupational therapy driver assessors’ recommendations for client fitness-to-drive.
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The functions at group centroids from the DFA as pre-

sented in Table 2 provide a numerical descriptor of how

the three functions distinguish the four fitness-to-drive rec-

ommendations. In Table 3, the cues that differentiate each

function are highlighted, that is, which cues had the stron-

gest influence. The minimal effect sizes of functions 2 and 3

mean that consideration of the most strongly correlated

cues is more useful for interpretation than the strongest

correlation between each of the 12 cues in turn and the

respective functions.

The first function, explaining the greatest share of the

variance, discriminated clients classified in either of the

‘Not fit-to-drive’ recommendation groups from those clas-

sified in either of the ‘Fit-to-drive’ recommendation

groups. The ‘Not fit-to-drive’ recommendations were

negatively weighted, whereas the ‘Fit-to-drive’ recommen-

dations were positively weighted, therefore illustrating this

judgment distinction (see Table 2). The loading matrix of

the correlations between the informational cues and dis-

criminant functions (see Table 3) shows that function 1

was differentiated by physical skills (r¼ .48), the number

of driving instructor interventions (r¼ .44), cognitive and

perceptual skills (r¼ .39), road law/craft skills (r¼ .39)

and vehicle handling skills (r¼ .39).

The second function discriminated clients who were

classified as ‘Not fit-to-drive – Rehabilitation to be com-

pleted’ (given a positive weighting) from the other driving

recommendations which were negatively weighted (see

Table 2). Function 2 was differentiated by medical prog-

nosis (r¼ .48), physical skills (r¼ .43) and driving instruc-

tor interventions (r¼ –.38) (see Table 3).

Lastly, the third function discriminated clients who

were clearly either ‘Fit-to-drive’ or ‘Not fit-to-drive’

(given positive weightings) from the middling recommen-

dation options, where clients either require rehabilitation

(‘Not fit-to-drive – rehabilitation to be completed’) or were

classified as fit-to-drive, but with licence conditions; these

recommendations were negatively weighted (see Table 2).

Function 3 was differentiated by vehicle handling skills

(r¼ .53) and driving instructor interventions (r¼�.42)

(see Table 3).

Finally, agreement between the occupational therapy

driver assessors’ recommendations for fitness-to-drive

was calculated. Across the 45 participants, agreement

was very high at ICC¼ .97 (95% CI .96–.98).

Discussion

Fitness-to-drive recommendations made by
occupational therapy driver assessors

To answer the first question, Table 2 was constructed to

show the range of fitness-to-drive (fit, not fit) recommen-

dations made by a sample of 45 experienced occupational

therapy driver assessors for 64 written case scenarios.

Overall, 27% of drivers were recommended as fit-to-

drive. This is a similar proportion to the number proposed

by the research team as being fit-to-drive either with or

without conditions. The most popular recommendation

made was ‘Not fit-to-drive – Driver rehabilitation recom-

mended’ (53%). While the most common form of rehabili-

tation may be for an occupational therapy driver assessor

to develop an on-road training programme with a driver

instructor, a recent systematic review (Unsworth and

Baker, 2014) located very little evidence to support the

effectiveness of driver rehabilitation activities such as off-

road training or practice on a computer-based driving

simulator. While anecdotal evidence suggests that remedi-

ation of many skills and behaviours may be possible

through rehabilitation programmes, further research to

demonstrate the efficacy of these types of interventions is

urgently needed if these services are to be promulgated and

funded.

Cues used by occupational therapy driver
assessors to determine fitness-to-drive

To answer the second question, the DFA analysis

enabled us to identify combinations of predictor cues

for fitness-to-drive recommendations (the discriminant

functions). We now know which cues can be used to

separate clients who are not fit-to-drive from those who

Table 2. Fitness-to-drive recommendations for 64 case study clients made by 45 experienced occupational

therapy driver assessors, together with functions at group centroids from the discriminant function analysis

(mean variate scores).

Fitness to drive recommendations Functions at group centroids

N (%) Function 1a Function 2b Function 3c

Not fit-to-drive – Suspend or cancel licence 569 (20%) �1.075 �.282 .109

Not fit-to-drive – Driver rehabilitation to be completed 1529 (53%) �.121 .230 �.038

Fit-to-drive – With conditions 415 (14%) .619 �.431 �.187

Fit-to-drive – Unrestricted licence 367 (13%) 1.472 �.035 .200

Total (100%) 2880

aFunction 1: Discriminated clients who were Fit-to-drive from Not fit-to-drive.
bFunction 2: Discriminated clients who were Not fit-to-drive – Require rehab from the other three outcomes.
cFunction 3: Discriminated clients who were Fit-to-drive or Not fit-to-drive from the middle two outcomes of Fit-to-
drive – With conditions, or Not fit-to-drive – Require rehab.
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are fit-to-drive by understanding their capacities in rela-

tion to: physical skills, the number of driving instructor

interventions, cognitive and perceptual skills, road law/

road craft skills and vehicle handling skills. These cues

were highlighted as influential in function 1, which

accounts for most of the variance (87%), suggesting

that most importance can be placed on these when mod-

elling how recommendations are made. These five cues

also match very closely to the top five cues that therapists

believe to be most important when making fitness-to-

drive decisions as identified in a previous study

(Unsworth, 2007), with the exception of the cue ‘driver

behaviour’. While therapists believed ‘driver behaviour’

to be important, and ranked it second highest

(Unsworth, 2007), this was not borne out in the current

study. This may be because driver behaviour is most

likely to impact on fitness-to-drive only when it is an

extreme problem (scored as level 1), and occupational

therapy driver assessors may have considered this behav-

iour as something that was possible to change through

rehabilitation. The fact that the cues used by occupational

therapy driver assessors in this study matched so closely to

Table 3. The three functions produced by the discriminant function analysis, showing the correlations between cues and the

fitness-to-drive recommendation (structure matrix).

Functions

Cues

1
Discriminated clients
who were Fit-to-drive
from Not fit-to-drive

2
Discriminated clients
who were Not fit-to-drive –
Require rehabilitation from the other three outcomes

3
Discriminated clients who were
Fit-to-drive or Not fit-to-drive
from the middle two outcomes
of Fit-to-drive – With conditions,
or Not fit-to-drive –
Require rehabilitation

Physical skills .48a .43 .07

Instructor interventions .44a
�.38 �.42

Road law/road craft .39a
�.03 �.03

Cognitive and perceptual skills .39a .37 �.09

Sensory functions .33a .07 .20

Driving experience .14a .05 .06

Medical prognosis .12 .48a
�.27

Driving need .07 �.37a .10

Driving history .04 �.19a .10

Vehicle handling skills .39 �.29 .53a

Age .07 .15 .41a

Driver behaviour .32 �.08 �.38a

Differentiation correlations highlighted.
aLargest absolute correlation between each cue and any discriminant function.

Cue Client cue level

Age 60 years old

Driving experience Client has been driving 3–7 years

Driving history Client has had a few minor scrapes in the last 12 months

Current driving needs Client drives predominantly in the local/familiar area

Physical skills Physical skills support safe driving

Cognitive and/or perceptual skills Minor cognitive and/or perceptual problems identified but demonstrates capacity
for learning and improvement

Sensory functions Sensory functions support safe driving

Driver behaviour Some behaviour problems identified

Road law knowledge and/or road craft Road law knowledge and/or road craft support safe driving

Vehicle handling skills Vehicle handling supports safe driving

Driving instructor interventions Driving instructor provides one physical intervention

Medical prognosis Medically stable
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those in Unsworth’s previous study (with a small portion

of both samples believed to overlap) suggests that occu-

pational therapy driver assessors are generally insightful

about their use of information to formulate decisions.

This is rather unusual as clinicians often lack this percep-

tion, as shown by Harries and Gilhooly (2003) who found

clinician insight into their referral prioritisation for clients

with mental health needs to be only moderate (around

r¼ .6), and higher for cues that were most important

and least important in formulating referrals.

When determining which clients would benefit from

rehabilitation, three cues were given most attention in

our study. The client’s medical prognosis was the key

factor; if a client had a stable medical condition they

were more likely to be offered rehabilitation, as opposed

to those with a deteriorating condition. However, while

prognosis may be a key consideration in whether or not

clients can take advantage of rehabilitation, it is often

acknowledged that predicting outcome for clients does

require experience and expertise (O’Sullivan, 2014), so

training novices to use this cue may present challenges

for us in the future. Also considered to be important was

the client’s physical capacity. Clients identified as having

sufficient physical skills to support safe driving were

more likely to be offered rehabilitation services than

those who had limited skills, even when car adaptations

and compensatory techniques had been trialled. The

occupational therapy driver assessors were being asked

to make a fitness-to-drive recommendation in cases

where adaptations had not facilitated driving capacity,

but it is acknowledged that, in practice, adaptations

can be made to compensate for most physical disabilities

(Rica, 2012). The third case feature given attention was

related to whether the instructor had to intervene during

the on-road assessment. If the instructor had intervened,

the client was more likely to be offered rehabilitation

services. We do know that in many licensing jurisdic-

tions, occupational therapy driver assessors are required

to fail clients if a physical on-road intervention is

required. For example, in Victoria, Australia, this occur-

rence should produce an automatic fail decision as docu-

mented in the Competency Standards (OT Australia–

Victoria, 1998). However, it is also known that this

ruling is not always applied. For example, Caust (2010)

reported, that in 10% of cases where an instructor inter-

vention was required, occupational therapy driver asses-

sors were still passing clients.

Finally, we can predict the driving outcomes for clients

who were clearly either ‘Fit-to-drive’ or ‘Not fit-to-drive’

from the two middle recommendation options, where cli-

ents either require rehabilitation (‘Not fit-to-drive –

Rehabilitation to be completed’) or who were classified

as fit-to-drive, but with licence conditions, by knowing

their level of vehicle handling skills and again, the presence

of driving instructor interventions. It is interesting to

consider the role of vehicle handling skills in the deci-

sion-making process. In this instance, where vehicle hand-

ling skills supported safe driving (for example, managing

the steering ability, braking speed and car controls such as

pedal use) occupational therapy driver assessors were

more clearly able to determine whether licensing condi-

tions or rehabilitation were appropriate. As vehicle hand-

ling skills affect driving capacity, it may be that

performance can be improved by driving only in familiar

areas, as well as driving during daylight hours and avoid-

ing peak traffic. In Australasia, driving in specific times or

locations can be recommended by occupational therapy

driver assessors as a condition of the licence. These con-

ditions have the benefit of allowing drivers to continue

driving (thus maintaining their lifestyle), whereas in

some countries, such as the UK, some of these conditions

are not available. European law does allow these types of

conditions to be used (European Union, 2006), and

although some European countries have adopted them,

the UK has not chosen to adopt most of them

(CONSOL, 2013).

This means that some individuals would be allowed to

drive with a conditional licence in areas of Europe, and

yet would not be recommended as fit-to-drive in the UK,

even though both are regulated by European law. This

situation may limit an individual’s social inclusion and

community mobility and perhaps needs revisiting in

order to support optimal health and social outcomes

for older drivers and those with disabilities. While the

DFA reported in this research was conducted with the

data set as a whole, future analyses will also be con-

ducted to examine individual differences among occupa-

tional therapy driver assessors in the way they make

recommendations and the consistency of these

recommendations.

Agreement between the fitness-to-drive
recommendations made by occupational therapy
driver assessors

The final question related to whether experienced occu-

pational therapy driver assessors could agree on fitness-

to-drive recommendations for clients. We found that the

agreement between the occupational therapy driver

assessors was very high. This may have been due to

the substantial level of experience held by the partici-

pant group. This bodes well for determining a consensus

view of how fitness-to-drive recommendation should be

undertaken. One reason the agreement was high may

relate to the fact that there were only four choices for

the outcome, rather than a visual analogue scale or a

higher number of outcome choices. As reported in the

introduction, studies using these types of outcomes have

reported much lower levels of agreement among judges

(Harries and Gilhooly, 2003; Unsworth et al., 1995).
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Further analysis of agreement between occupational

therapy driver assessors’ recommendations for fitness-

to-drive will need to be undertaken to determine

whether there are any sub groups of occupational ther-

apy driver assessors who used the cues in a similar way,

but differently from others. Even if recommendations

are well matched they may have arrived at their deci-

sions using different cue sets. In addition the application

of the judgment policy is susceptible to an individual’s

cognitive control in terms of both linear and non-

linear cue use (Cooksey, 1996). As mentioned, these

investigations are planned and will be reported in due

course.

Critical evaluation

Several limitations have already been described. In add-

ition, it is also acknowledged that the sample of 45

occupational therapy driver assessors is small and the

sample size could be increased in future studies.

Nonetheless, a statistically stable DFA model was pro-

duced, and the high level of agreement suggests that our

sample appears to have robust expertise in this domain.

In addition, it must be noted that a DFA demands that

all observations be independent of each other. In this

research, while each observation was independent of

others made by the same therapist, the observations

may be viewed as clustered for each therapist. Future

analyses may be conducted to tease out this issue fur-

ther, possibly using a multi-level approach. The cues

and their levels, as used in this research, were based

on previous research in the area (Unsworth, 2007) and

expert review by our project advisory panel. While this

assures a high degree of validity, the reliability of the

cue levels could be investigated in future research.

Finally, further investigation into the effectiveness of

driver rehabilitation programmes is urgently required.

While driver rehabilitation continues to be a decision

outcome for many clients, research is required to deter-

mine whether such programmes are sufficiently success-

ful to warrant their use.

Implications for practice

Novice occupational therapy driver assessors will be able

to incorporate the findings from this research in their

daily practice. They can reflect on the most influential

cues used by the experienced occupational therapy

driver assessors when determining, in the first instance,

whether a client is fit-to-drive or not, and then further

consider the client’s medical prognosis when reflecting on

whether driver rehabilitation might be beneficial to facili-

tate a return to driving. The research team will also

debate the outcomes with the project advisory panel

members to ensure that the consensus judgment policy

follows broad practice guidelines, and then develop

training materials for novice occupational therapists to

provide clear guidance that can be used to train occupa-

tional therapy driver assessors how to differentiate and

recommend that a client is or is not fit-to-drive. Our

research team plans to test the effectiveness of these

training materials in the future.

Conclusion

A total of 45 occupational therapy driver assessors, with

an average of over 10 years’ experience in driver assess-

ment, provided their fitness-to-drive recommendations

for a large set of case scenario clients. Statistical model-

ling has shown that by attending to client performance in

five key cues (physical skills, the number of driving

instructor interventions, cognitive and perceptual skills,

road law/craft skills and vehicle handling skills), distinc-

tions between clients who are fit-to-drive and not fit-to-

drive can potentially be determined. Rehabilitation is

likely to be recommended if the client’s medical progno-

sis is relatively stable, there is minimal physical disability

and the driving instructor intervened during testing.

Recommendations around conditional licensing may

also take account of any driving instructor interventions

and the client’s vehicle handing skills. Recommendations

made in this domain appear to demonstrate a strong

consensus among occupational therapy driver assessors,

which bodes well for providing a consensus judgment

policy for use in training. Future research is planned to

determine whether we can successfully educate novices to

make fitness-to-drive recommendations in the same

manner as experienced occupational therapy driver asses-

sors, thus ensuring translation of this research into

practice.

Key findings

. We identified five key types of information that experi-

enced occupational therapy driver assessors use when for-

mulating fitness-to-drive recommendations.

What the study has added

Occupational therapy driving assessors are increasingly

being asked to provide fitness-to-drive recommendations

for clients with disabilities. This study provides evidence

for how experienced occupational therapy driver asses-

sors make fitness-to-drive recommendations, and this

information will be used to develop training for novices

to enhance their ability to make these important

decisions.
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